The GALE 
ENCYCLOPEDIA 


of MEDICINE 


SECOND EDITION 


The GALE 
ENCYCLOPEDIA 


of MEDICINE 


SECOND EDITION 


VOLUME 


4 
N-S 


JACQUELINE L. LONGE, EDITOR 
DEIRDRE S. BLANCHFIELD, ASSOCIATE EDITOR 


GALE GROUP 
THOMSON LEARNING 
Detroit e New York è San Diego © San Francisco 
Boston è New Haven, Conn. ¢ Waterville, Maine 
London è Munich 


The GALE 
ENCYCLOPEDIA 
of MEDICINE 
SECOND EDITION 


STAFF 


Jacqueline L. Longe, Project Editor 
Deirdre S. Blanchfield, Associate Editor 
Christine B. Jeryan, Managing Editor 


Donna Olendorf, Senior Editor 

Stacey Blachford, Associate Editor 

Kate Kretschmann, Melissa C. McDade, Ryan 
Thomason, Assistant Editors 


Mark Springer, Technical Specialist 
Andrea Lopeman, Programmer/Analyst 


Barbara J. Yarrow, Manager, Imaging and Multimedia 
Content 

Robyn V. Young, Project Manager, Imaging and 
Multimedia Content 

Dean Dauphinais, Senior Editor, Imaging and 
Multimedia Content 

Kelly A. Quin, Editor, Imaging and Multimedia Content 

Leitha Etheridge-Sims, Mary K. Grimes, Dave Oblender, 
Image Catalogers 

Pamela A. Reed, Imaging Coordinator 

Randy Bassett, Imaging Supervisor 

Robert Duncan, Senior Imaging Specialist 

Dan Newell, Imaging Specialist 

Christine O’Bryan, Graphic Specialist 


Maria Franklin, Permissions Manager 
Margaret A. Chamberlain, Permissions Specialist 


Michelle DiMercurio, Senior Art Director 
Mike Logusz, Graphic Artist 


Mary Beth Trimper, Manager, Composition and 
Electronic Prepress 

Evi Seoud, Assistant Manager, Composition Purchasing 
and Electronic Prepress 

Dorothy Maki, Manufacturing Manager 

Wendy Blurton, Senior Manufacturing Specialist 


Since this page cannot legibly accommodate all copyright notices, the 
acknowledgments constitute an extension of the copyright notice. 


While every effort has been made to ensure the reliability of the infor- 
mation presented in this publication, the Gale Group neither guarantees 
the accuracy of the data contained herein nor assumes any responsibili- 
ty for errors, omissions or discrepancies. The Gale Group accepts no 
payment for listing, and inclusion in the publication of any organiza- 
tion, agency, institution, publication, service, or individual does not 
imply endorsement of the editor or publisher. Errors brought to the 
attention of the publisher and verified to the satisfaction of the publish- 
er will be corrected in future editions. 


This book is printed on recycled paper that meets Environmental Pro- 
tection Agency standards. 


The paper used in this publication meets the minimum requirements of 
American National Standard for Information Sciences-Permanence 
Paper for Printed Library Materials, ANSI Z39.48-1984. 


This publication is a creative work fully protected by all applicable 
copyright laws, as well as by misappropriation, trade secret, unfair com- 
petition, and other applicable laws. The authors and editor of this work 
have added value to the underlying factual material herein through one 
or more of the following: unique and original selection, coordination, 
expression, arrangement, and classification of the information. 


Gale Group and design is a trademark used herein under license. 
All rights to this publication will be vigorously defended. 


Copyright © 2002 

Gale Group 

27500 Drake Road 

Farmington Hills, MI 48331-3535 


All rights reserved including the right of reproduction in whole or in 
part in any form. 


ISBN 0-7876-5489-2 (set) 
0-7876-5490-6 (Vol. 1) 
0-7876-5491-4 (Vol. 2) 
0-7876-5492-2 (Vol. 3) 
0-7876-5493-0 (Vol. 4) 
0-7876-5494-9 (Vol. 5) 


Printed in the United States of America 
10987654321 


Library of Congress Cataloging-in-Publication Data 


Gale encyclopedia of medicine / Jacqueline L. Longe, editor; 
Deirdre S. Blanchfield, associate editor — 2nd ed. 


p. cm. 


Includes bibliographical references and index. 
Contents: Vol. 1. A-B — v. 2. C-F — v. 3. 
G-M — v. 4. N-S — v. 5. T-Z. 


ISBN 0-7876-5489-2 (set: hardcover) — ISBN 0-7876-5490-6 
(vol. 1) — ISBN 0-7876-5491-4 (vol. 2) — ISBN 0-7876-5492-2 
(vol. 3) — ISBN 0-7876-5493-0 (vol. 4) — ISBN 0-7876-5494-9 
(vol. 5) 


1. Internal medicine—Encyclopedias. I. Longe, Jacqueline L. 
IL. Blanchfield, Deirdre S. III. Gale Research Company. 


RC41.G35 2001 
616’.003—dc21 


2001051245 


CONTENTS 


Introduction. ...00000.....c ccc cceeecceccccceeseeeeeeeeeees 
Advisory Board... 
Contributors .0000000....c ccc cceeeeeccccccceeeeeteeeeeees 


Entries 
Volume 1: A-B... 
Volume 2: C-F oo... 00.0. ccc ccc eee eee ees 
Volume 3: G-M...............00.cc cece ccec eee eee ees 
Volume 4: N-S 20.00.00... ccc cece eee eee ees 
Volume 5: T-Z eeina 


OrpaiZatiðÄS oenen 
General Index ecesrandenganodion ien 


GALE ENCYCLOPEDIA OF MEDICINE 2 


PLEASE READ—IMPORTANT INFORMATION 


The Gale Encyclopedia of Medicine 2 is a medical ref- 
erence product designed to inform and educate readers 
about a wide variety of disorders, conditions, treatments, 
and diagnostic tests. The Gale Group believes the product 
to be comprehensive, but not necessarily definitive. It is 
intended to supplement, not replace, consultation with a 
physician or other healthcare practitioner. While the Gale 
Group has made substantial efforts to provide information 
that is accurate, comprehensive, and up-to-date, the Gale 
Group makes no representations or warranties of any 
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kind, including without limitation, warranties of mer- 
chantability or fitness for a particular purpose, nor does it 
guarantee the accuracy, comprehensiveness, or timeliness 
of the information contained in this product. Readers 
should be aware that the universe of medical knowledge 
is constantly growing and changing, and that differences 
of medical opinion exist among authorities. Readers are 
also advised to seek professional diagnosis and treatment 
for any medical condition, and to discuss information 
obtained from this book with their health care provider. 


INTRODUCTION 


The Gale Encyclopedia of Medicine 2 (GEM2) is a 
one-stop source for medical information on nearly 1,700 
common medical disorders, conditions, tests, and treat- 
ments, including high-profile diseases such as AIDS, 
Alzheimer’s disease, cancer, and heart attack. This ency- 
clopedia avoids medical jargon and uses language that 
laypersons can understand, while still providing thor- 
ough coverage of each topic. The Gale Encyclopedia of 
Medicine 2 fills a gap between basic consumer health 
resources, such as single-volume family medical guides, 
and highly technical professional materials. 


SCOPE 


Almost 1,700 full-length articles are included in the 
Gale Encyclopedia of Medicine 2, including disorders/ 
conditions, tests/procedures, and treatments/therapies. 
Many common drugs are also covered, with generic drug 
names appearing first and brand names following in 
parentheses, eg. acetaminophen (Tylenol). Throughout 
the Gale Encyclopedia of Medicine 2, many prominent 
individuals are highlighted as sidebar biographies that 
accompany the main topical essays. Articles follow a 
standardized format that provides information at a 
glance. Rubrics include: 


Disorders/Conditions Tests/Treatments 
Definition Definition 
Description Purpose 

Causes and symptoms Precautions 
Diagnosis Description 
Treatment Preparation 
Alternative treatment Aftercare 
Prognosis Risks 

Prevention Normal/Abnormal results 
Resources Resources 

Key terms Key terms 


In recent years there has been a resurgence of interest 
in holistic medicine that emphasizes the connection 
between mind and body. Aimed at achieving and main- 
taining good health rather than just eliminating disease, 
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this approach has come to be known as alternative medi- 
cine. The Gale Encyclopedia of Medicine 2 includes a 
number of essays on alternative therapies, ranging from 
traditional Chinese medicine to homeopathy and from 
meditation to aromatherapy. In addition to full essays on 
alternative therapies, the encyclopedia features specific 
Alternative treatment sections for diseases and condi- 
tions that may be helped by complementary therapies. 


INCLUSION CRITERIA 


A preliminary list of diseases, disorders, tests and treat- 
ments was compiled from a wide variety of sources, 
including professional medical guides and textbooks as 
well as consumer guides and encyclopedias. The general 
advisory board, made up of public librarians, medical 
librarians and consumer health experts, evaluated the top- 
ics and made suggestions for inclusion. The list was sorted 
by category and sent to GEM2 medical advisors, certified 
physicians with various medical specialities, for review. 
Final selection of topics to include was made by the med- 
ical advisors in conjunction with the Gale Group editor. 


ABOUT THE CONTRIBUTORS 


The essays were compiled by experienced medical 
writers, including physicians, pharmacists, nurses, and 
other health care professionals. GEM2 medical advisors 
reviewed the completed essays to insure that they are 
appropriate, up-to-date, and medically accurate. 


HOW TO USE THIS BOOK 


The Gale Encyclopedia of Medicine 2 has been 
designed with ready reference in mind. 


e Straight alphabetical arrangement allows users to 
locate information quickly. 


e Bold-faced terms function as print hyperlinks that 
point the reader to related entries in the encyclopedia. 


IX 


Introduction 


Cross-references placed throughout the encyclopedia 
direct readers to where information on subjects with- 
out entries can be found. Synonyms are also cross-ref- 
erenced. 


A list of key terms are provided where appropriate to 
define unfamiliar terms or concepts. 


Valuable contact information for organizations and 
support groups is included with each entry. The 
appendix contains an extensive list of organizations 
arranged in alphabetical order. 


Resources section directs users to additional sources 
of medical information on a topic. 


A comprehensive general index allows users to easily 
target detailed aspects of any topic, including Latin 
names. 


GRAPHICS 


The Gale Encyclopedia of Medicine 2 is enhanced 


with over 675 color images, including photos, charts, 
tables, and customized line drawings. 
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Nail infections see Onychomycosis 


I Nail-patella syndrome 


Definition 


Nail-patella syndrome, is a genetic disease of the 
connective tissue that produces defects in the fingernails, 
knee caps, and kidneys. 


Description 


Nail-patella syndrome is also known as Fong Dis- 
ease, Hereditary Onycho-Osteodysplasia (H.O.O.D.), 
Iliac Horn Disease, and Turner-Kieser syndrome. 
Patients who have nail-patella syndrome may show a 
variety of physical defects. The hallmark features of this 
syndrome are poorly developed fingernails, toenails, and 
patellae (kneecaps). Other common abnormalities 
include elbow deformities, abnormally shaped pelvis 
bone (hip bone), and kidney (renal) disease. 


Less common medical findings include defects of 
the upper lip, the roof of the mouth, and unusual skeletal 
abnormalities. Skeletal abnormalities may include poor- 
ly developed scapulae (shoulder blades), sideways bent 
fingers (clinodactyly), clubfoot, scoliosis, and unusual 
neck bones. There are also other effects, such as thick- 
ening of the basement membrane in the skin and of the 
tiny clusters of capillaries (glomeruli) in the kidney. Sci- 
entists have recognized an association between nail- 
patella syndrome and colon cancer. Nail-patella syn- 
drome is associated with open-angle glaucoma, which, 
if untreated, may lead to blindness. Patients may also 
have cataracts, drooping eyelids (ptosis), or corneal 
problems such as glaucoma. 


People with nail-patella syndrome may display only a 
few or many of the recognized signs of this disease. Symp- 
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toms vary widely from person to person. Signs even vary 
within a single family with multiple affected members. 


The incidence of nail-patella syndrome is approxi- 
mately one in 50,000 births. This disorder affects males 
and females equally. It is found throughout the world and 
occurs in all ethnic groups. The strongest risk factor for 
nail-patella syndrome is a family history of the disease. 


Causes and symptoms 


Nail-patella syndrome has been recognized as an 
inherited disorder for over 100 years. It is caused by 
mutations in a gene known as LIM Homeobox Transcrip- 
tion Factor 1-Beta (LMX1B), located on the long arm of 
chromosome 9. 


The LMX1B gene codes for a protein that is impor- 
tant in organizing embryonic limb development. Muta- 
tions in this gene have been detected in many unrelated 
people with nail-patella syndrome. Scientists have also 
been able to interrupt this gene in mice to produce defects 
similar to those seen in human nail-patella syndrome. 


Nail-patella syndrome is inherited in an autosomal 
dominant manner. This means that possession of only one 
copy of the defective gene is enough to cause disease. When 
a parent has nail-patella syndrome each of their children has 
a 50% chance to inherit the disease-causing mutation. 


A new mutation causing nail-patella syndrome can 
also occur, causing disease in a person with no family his- 
tory. This is called a sporadic occurrence and accounts for 
approximately 20% of cases of nail-patella syndrome. The 
children of a person with sporadic nail-patella syndrome 
are also at a 50% risk of developing signs of the disorder. 


Medical signs of nail-patella syndrome vary widely 
between patients. Some patients with this disorder do not 
display symptoms. These patients are discovered to have 
the nail-patella syndrome only when genetic studies trace 
their family history. Scientists are now working to learn 
what causes different people to display such different 
symptoms of nail-patella syndrome. 
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Nail-patella syndrome 


The most obvious sign associated with nail-patella 
syndrome is absent, poorly developed, or unusual finger- 
nails. Fingernail abnormalities are found in over 80% of 
patients with this disorder. Abnormalities may be found 
in one or more fingernails. Only rarely are all fingernails 
affected. This disease most commonly affects the finger- 
nails of the thumbs and index fingers. The pinky finger- 
nail is least likely to be affected. Fingernails may be 
small and concave with pitting, ridges, splits, and/or dis- 
coloration. Toenails are less often affected. The lunulae, 
or light-colored crescent moons, at the base of the finger- 
nail bed next to the cuticle are sometimes triangularly- 
shaped in people with nail-patella syndrome. 


Kneecap abnormalities are the second most common 
sign associated with this disorder. Either or both 
kneecaps may be missing or poorly formed. If present, 
kneecaps are likely to be dislocated. The knees of people 
with nail-patella syndrome may have a square appear- 
ance. Besides the kneecap, other support structures 
including bones, ligaments, and tendons may also be 
malformed. These support structures stabilize the knee, 
therefore patients with some leg malformations may have 
difficulty in walking. 


The hip bones of approximately 80% of patients 
with nail-patella syndrome have unusual bony projec- 
tions called posterior iliac horns. These bony projections, 
or spurs, are internal and not obvious unless they are 
detected on x ray. This unusual pelvic anatomy is not 
associated with any other disease. 


Kidney disease is present in at least 30% of people 
with nail-patella syndrome. Biopsy shows lesions that 
resemble those of inflammation of the clusters of capil- 
laries in the kidneys (glomerulonephritis), but without 
any infection present. Kidney failure is the most danger- 
ous consequence of nail-patella syndrome. It occurs in 
about 30% of patients who have kidney involvement. An 
early sign of kidney involvement is the presence of pro- 
tein or blood in the urine (chronic, benign proteinuria 
and hematuria.) Kidney involvement is progressive, so 
early diagnosis and treatment of renal disease is impor- 
tant. Kidney disease has been reported in children with 
nail-patella syndrome, but renal involvement more com- 
monly develops during adulthood. 


Various skeletal symptoms may occur. Patients with 
nail-patella syndrome may not be able to fully straighten 
their arms at the elbow. This may create a webbed appear- 
ance at the elbow joint. Patients may have sideways bent 
fingers, poorly developed shoulder blades, clubfoot, hip 
dislocation, unusual neck bones, or scoliosis. 


Eye problems may be present and vary from person 
to person. Nail-patella syndrome is associated with open 
angle glaucoma. Open angle glaucoma is caused by fluid 
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blocked into the front chamber of the eye. This blocked 
fluid builds increasing pressure into the eye. If untreated, 
this increased pressure may lead to permanent damage of 
the optic nerve and irreversible blindness. Some patients 
with nail-patella syndrome have ptosis, or drooping eye- 
lids. Nail-patella syndrome has also been associated with 
abnormalities of the cornea, cataracts, and astigmatism. 
Additionally, the irises of the eye may be multicolored, 
possibly displaying a clover-shaped pattern of color. 


Diagnosis 

As of early 2001, genetic testing for nail-patella 
syndrome is available only through research institutions 
that are working to further characterize this disorder. 
Genetic testing cannot predict which signs of the disease 
will develop. Nor can genetic testing predict the severity 
of disease symptoms. Improved genetic testing for nail- 
patella syndrome is anticipated in the future. 


Diagnosis of this disease is most often made on 
visual medical clues such as the characteristic abnormali- 
ties of the fingernails and kneecaps. Diagnosis is con- 
firmed by x-ray images of the affected bones and, when 
indicated, kidney biopsy. The bony pelvic spurs found 
in 80% of patients with nail-patella syndrome are not 
associated with any other disease. 


Prenatal diagnosis for nail-patella syndrome by 
third-trimester ultrasound was documented in 1998. Pre- 
natal diagnosis via genetic testing of cells obtained by 
chorionic villus sampling was reported the same year. 
As of 2001, prenatal genetic testing for nail-patella syn- 
drome is not yet widely available. There is controversy 
surrounding the use of prenatal testing for such a variable 
disorder. Prenatal testing cannot predict the extent of an 
individual’s disease. 


Treatment 


Treatment is usually not necessary. Treatment, when 
required, depends on each patient’s specific symptoms. 
Severe kidney disease is treated with dialysis or a kidney 
transplant. Patients receiving kidney transplant do not devel- 
op nail-patella type renal complications in their new kidney. 


A wheelchair may be required if walking becomes 
painful due to bone, tendon, ligament, or muscle defects. 
Orthopedic surgery may be necessary for congenital 
clubfoot deformity. Manipulation or surgery may be 
required to correct hip dislocation. Cataracts are also sur- 
gically treated. Medical treatment at early signs of glau- 
coma prevents progression of the disease to blindness. 


Genetic counseling is offered to persons who have 
the disease. Parents with this disease have a 50% chance 
of passing it to each of their children. As of 2001, current 
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KEY TERMS 


Chorionic villus sampling (CVS)—A procedure used 
for prenatal diagnosis at 10-12 weeks gestation. 
Under ultrasound guidance a needle is inserted 
either through the mother’s vagina or abdominal wall 
and a sample of cells is collected from around the 
early embryo. These cells are then tested for chromo- 
some abnormalities or other genetic diseases. 


Glomeruli—Tiny clusters of capillaries in the kidney. 
Hematuria—tThe presence of blood in the urine. 
Patella—The kneecap. 

Proteinuria—Excess protein in the urine. 


genetic testing technology cannot predict the severity or 
scope of an individual’s symptoms. 


Because many possible manifestations of nail-patel- 
la syndrome exist, patients are advised to pursue extra 
medical care including regular urinalysis and special eye 
exams. Children with nail-patella syndrome should be 
screened for scoliosis. 


Prognosis 


Survival among patients with nail-patella syndrome 
is not decreased unless a they exhibit renal complica- 
tions. It is estimated that 8% of individuals with nail- 
patella syndrome who come to medical attention eventu- 
ally die of kidney disease. 


Resources 


BOOKS 

Berkow, R., M. H. Beers, A. J. Fletcher, and R. M. Bogin. The 
Merck Manual of Medical Information - Home Edition. 
McGraw-Hill, 2000. 

OTHER 

Gene Clinics. <http://www.geneclinics.org>. 

OMIM—Online Mendelian Inheritance in Man. <http://www3. 
ncebi.nlm.nih.gov/Omim>. 


John Thomas Lohr 
Judy C. Hawkins, MS 


| Nail removal 


Definition 


Nail removal is a form of treatment that is some- 
times necessary following traumatic injuries or recurrent 
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infections in the area of the nail. There are nonsurgical as 
well as surgical methods of nail removal. 


Purpose 


Nails are removed only when necessary to allow the 
skin beneath the nail (the nail bed) to heal or in some 
cases, to remove a nail that has been partially pulled out 
in an accident. In the case of toenails, it is occasionally 
necessary to remove the nail of the large toe due to a 
chronic condition caused by badly fitted shoes. In gener- 
al, however, doctors prefer to try other forms of treatment 
before removing the nail. Depending on the cause, nail 
disorders are usually treated with oral medications; 
applying medicated gels or creams directly to the skin 
around the nail; avoiding substances that irritate the nail 
folds; surgical lancing of abscesses around the nail; or 
injecting corticosteroids under the nail fold. 


The most common causes of nail disorders include: 


¢ Trauma. The nails can be damaged by nail biting, using 
the fingernails as tools, and incorrect use of nail files 
and manicure scissors as well as by accidents and 
sports injuries. 


e Infections. These include fungal infections under the 
nails, bacterial infections of cuts or breaks in the nail 
folds, or infections of the nails themselves caused by 
Candida albicans. Inflammation of the nail folds is 
called paronychia. 


¢ Exposure to harsh detergents, industrial chemicals, hot 
water, and other irritants. People who work as dish- 
washers are especially vulnerable to separation of the 
nail itself from the nail bed (onycholysis). 


e Systemic diseases and disorders. These include psoria- 
sis, anemia, and certain congenital disorders. 


e Allergic reactions to nail polish, polish remover, or the 
glue used to attach false nails. 


Precautions 


In the case of infections, it is necessary to distin- 
guish between fungal, bacterial, and candidal infections 
before removing the nail. Cultures can usually be 
obtained from pus or tissue fluid from the affected nail. 


Description 
Surgical nail removal 


If necessary, the surgeon can remove the nail at its 
base with an instrument called a needlepoint scalpel. In a 
few cases, the nail may need to be pulled out (avulsed) 
from its matrix. 
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Narcolepsy 


Nail root 
Lunula 


Nail body 


Hyponychium 


Cuticle 


Phalanx (bone) 


The physiology of the human fingernail. The most common 
causes of nail disorders include trauma, infections, expo- 
sure to harsh detergents, hot water and other irritants, sys- 
temic diseases and disorders, and allergic reactions to nail 
polish, nail polish remover, and nail glue. (///ustration by Elec- 
tronic Illustrators Group.) 


Nonsursgical nail removal 


Nails can be removed by applying a mixture of 40% 
urea, 20% anhydrous lanolin, 5% white wax, 25% white 
petroleum jelly, and silica gel type H. 


Preparation 


For nonsurgical nail removal, the nail fold is treated 
with tincture of benzoin and covered with adhesive tape. 
The nail itself is thickly coated with the urea mixture, 
followed by a layer of plastic film and adhesive tape. The 
mixture is left on the nail for five to 10 days, after which 
the nail itself can be removed. 


Aftercare 


Aftercare of surgical removal is similar to the care of 
any minor surgical procedure. Aftercare of the urea paste 
method includes applying medication for the specific 
infection that is being treated. 


Risks 


Risks from either procedure are minimal. 


Normal results 


Normal results include the successful removal of the 
infected or damaged nail. 
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KEY TERMS 


Avulse—To pull or tear away forcibly. In some 
cases, a surgeon must remove a nail by avulsing it 
from its matrix. 


Matrix—tThe tissue at the base of the nail, from 
which the nail grows. 


Nail bed—The layer of tissue underneath the nail. 
Onycholysis—The separation of a nail from its 
underlying bed. Onycholysis is a common symp- 


tom of candidal infections of the nail or of expo- 
sure to harsh chemicals and detergents. 


Paronychia—Inflammation of the folds of skin that 
surround a nail. 


Resources 


BOOKS 

Baden, Howard P. “Diseases of the Nails.” In Conn’s Current 
Therapy, 1996, ed. Robert E. Rakel. Philadelphia: W. B. 
Saunders Co., 1996. 

Berger, Timothy G. “Skin and Appendages.” In Current Med- 
ical Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

Kilgore, Eugene S., et al. “Hand Surgery.” In Current Surgical 
Diagnosis and Treatment. 10th ed. Ed. Lawrence W. Way. 
Stamford: Appleton & Lange, 1994. 


Rebecca J. Frey 


Nalidixic acid see Urinary anti-infectives 


Narcissistic personality disorder see 
Personality disorders 


I Narcolepsy 


Definition 


Narcolepsy is a disorder marked by excessive day- 
time sleepiness, uncontrollable sleep attacks, and cata- 
plexy (a sudden loss of muscle tone, usually lasting up to 
half an hour). 


Description 


Narcolepsy is the second-leading cause of excessive 
daytime sleepiness (after obstructive sleep apnea). Per- 
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sistent sleepiness and sleep attacks are the hallmarks of 
this condition. The sleepiness has been compared to the 
feeling of trying to stay awake after not sleeping for two 
or three days. 


People with narcolepsy fall asleep suddenly—any- 
where, at any time, maybe even in the middle of a con- 
versation. These sleep attacks can last from a few sec- 
onds to more than an hour. Depending on where they 
occur, they may be mildly inconvenient or even danger- 
ous to the individual. Some people continue to function 
outwardly during the sleep episodes, such as talking or 
putting things away. But when they wake up, they have 
no memory of the event. 


Narcolepsy is related to the deep, dreaming part of 
sleep known as rapid eye movement (REM) sleep. Nor- 
mally when people fall asleep, they experience 90 min- 
utes of non-REM sleep, which is then followed by REM 
sleep. People with narcolepsy, however, enter REM sleep 
immediately. In addition, REM sleep occurs inappropri- 
ately throughout the day. 


There has been debate over the incidence of nar- 
colepsy. It is thought to affect between one in every 
1,000 to 2,000 Americans. The known prevalence in 
other countries varies, from one in 600 in Japan to one 
in 500,000 in Israel. Reasons for these differences are 
not clear. 


Causes and symptoms 


In 1999 researchers identified the gene that causes 
narcolepsy. The gene allows cells in the hypothalamus 
(the part of the brain that regulates sleep behavior) to 
receive messages from other cells. When this gene is 
abnormal, cells cannot communicate properly, and 
abnormal sleeping patterns develop. 


The disorder sometimes runs in families, but most 
people with narcolepsy have no relatives with the disor- 
der. Researchers believe that the inheritance of narcolep- 
sy is similar to that of heart disease. In heart disease, sev- 
eral genes play a role in being susceptible to the disorder, 
but it usually does not develop without an environmental 
trigger of some sort. 


While the symptoms of narcolepsy usually appear 
during the teens or 20s, the disease may not be diagnosed 
for many years. Most often, the first symptom is an over- 
whelming feeling of fatigue. After several months or 
years, cataplexy and other symptoms appear. 


Cataplexy is the most dramatic symptom of nar- 
colepsy. It affects 75% of people with the disorder. Dur- 
ing attacks, the knees buckle and the neck muscles go 
slack. In extreme cases, the person may become para- 
lyzed and fall to the floor. This loss of muscle tone is 
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temporary, lasting from a few seconds to half an hour, 
but frightening. The attacks can occur at any time but 
are often triggered by strong emotions, such as anger, 
joy, or surprise. 


Other symptoms of narcolepsy include: 


e sleep attacks: short, uncontrollable sleep episodes 
throughout the day 


e sleep paralysis: a frightening inability to move shortly 
after awakening or dozing off 


e auditory or visual hallucinations: intense, sometimes 
terrifying experiences at the beginning or end of a sleep 
period 


e disturbed nighttime sleep: tossing and turning, night- 
mares, and frequent awakenings during the night 


Diagnosis 


If a person experiences both excessive daytime 
sleepiness and cataplexy, a diagnosis may be made on the 
patient history alone. Laboratory tests, however, can con- 
firm a diagnosis. These may include an overnight 
polysomnogram—a test in which sleep is monitored with 
electrocardiography, video, and respiratory parameters. 
A Multiple Sleep Latency Test, which measures sleep 
latency (onset) and how quickly REM sleep occurs, may 
be used. People who have narcolepsy usually fall asleep 
in less than five minutes. 


If a diagnosis is in question, a genetic blood test can 
reveal the existence of certain substances in people who 
have a tendency to develop narcolepsy. Positive test 
results suggest, but do not prove, the existence of nar- 
colepsy. 


Narcolepsy is a complex disorder, and it is often 
misdiagnosed. It takes 14 years, on average, for an indi- 
vidual to be correctly diagnosed. 


Treatment 


There is no cure for narcolepsy. It is not progressive, 
and it is not fatal, but it is chronic. The symptoms can be 
managed with medication or lifestyle adjustment. 
Amphetamine-like stimulant drugs are often prescribed 
to control drowsiness and sleep attacks. Patients who do 
not like taking high doses of stimulants may choose to 
take smaller doses and “manage” their lifestyles, such as 
by napping every couple of hours, to relieve daytime 
sleepiness. Antidepressants are often effective in treating 
symptoms of abnormal REM sleep. 


With the recent discovery of the gene that causes 
narcolepsy, researchers are hopeful that therapies can be 
designed to relieve the symptoms of the disorder. 
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KEY TERMS 


Cataplexy—A symptom of narcolepsy in which 
there is a sudden episode of muscle weakness trig- 
gered by emotions. The muscle weakness may 
cause the person’s knees to buckle, or the head to 
drop. In severe cases, the patient may become 
paralyzed for a few seconds to minutes. 


Hypnagogic hallucinations—Dream-like auditory 
or visual hallucinations that occur while falling 
asleep. 


Hypothalamus—A part of the forebrain that con- 
trols heartbeat, body temperature, thirst, hunger, 
body temperature and pressure, blood sugar lev- 
els, and other functions. 


Sleep paralysis—An abnormal episode of sleep in 
which the patient cannot move for a few minutes, 
usually occurring on falling asleep or waking up. 
Often found in patients with narcolepsy. 


Prognosis 


Narcolepsy is not a degenerative disease, and patients 
do not develop other neurologic symptoms. However, 
narcolepsy can interfere with a person’s ability to work, 
play, drive, and perform other daily activities. In severe 
cases, the disorder prevents people from living a normal 
life, leading to depression and a loss of independence. 


Resources 


PERIODICALS 

Mignot, E. “Genetics of Narcolepsy and Other Sleep Disorders.” 
American Journal of Human Genetics 60 (1997): 1289-1302. 

Siegel, Jeremy M. “Narcolepsy.” Scientific American (January 
2000). <http://www.sciam.com/2000/0100issue/0100 
siegel.html>. 


ORGANIZATIONS 

American Sleep Disorders Association. 1610 14th St. NW, 
Suite 300, Rochester, MN 55901. (507) 287-6006. 

Narcolepsy Network. PO Box 42460, Cincinnati, OH 45242. 
(973) 276-0115. 

National Center on Sleep Disorders Research. Two Rockledge 
Centre, 6701 Rockledge Dr., Bethesda, MD 20892. (301) 
435-0199. 

National Sleep Foundation. 1367 Connecticut Ave. NW, Suite 
200, Washington, DC 20036. (202) 785-2300. 

Stanford Center for Narcolepsy. 1201 Welch Rd-Rm P-112, 
Stanford, CA 94305. (415) 725-6517. 

University of Illinois Center for Narcolepsy Research. 845 S. 
Damen Ave., Chicago, IL 60612. (312) 996-5176. 
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OTHER 

“Stanford Researchers Nab Narcolepsy Gene For Sleep Disor- 
ders.” Stanford University Medical Center. [August 5, 
1999]. <http://www.stanford.edu/%7Edement/ngene.html>. 


Michelle Lee Brandt 


Narcotics see Analgesics, opioid 
Nasal culture see Nasopharyngeal culture 


i Nasal irrigation 


Definition 


Nasal irrigation is the practice of flushing the nasal 
cavity with a sterile solution. The solution may contain 
antibiotics. 


Purpose 


Nasal irrigation is used to clear infected sinuses or 
may be performed after surgery to the nose region. It may 
be performed by adding antibiotics to the solution to treat 
nasal polyps, nasal septal deviation, allergic nasal inflam- 
mation, chronic sinus infection, and swollen mucous 
membranes. Irrigation may also be used to treat long-term 
users of inhalants, such as illicit drugs (cocaine), or occu- 
pational toxins, like paint fumes, sawdust, pesticides, or 
coal dust. 


Precautions 


Nasal irrigation should not be performed on people 
who have frequent nosebleeds; have recently had nasal 
surgery; or whose gag reflex is impaired, as fluid may 
enter the windpipe. 


Description 


Nasal irrigation can be performed by the patient at 
home, or by a medical professional. A forced-flow 
instrument, such as a syringe, is filled with a warm saline 
solution. The solution can be commercially prepared 
(Ayr, NaSal) or can be prepared by the patient, using one 
half teaspoon salt with each eight ounces of warm water. 
Occasionally, antibiotics are added to the solution, to kill 
bacteria and aid healing of irritated membrane. The 
syringe is then directed into the nostril. The irrigation 
solution loosens encrusted material in the nasal passage, 
and drainage takes place through the nose. The patient 
leans over a catch basin during irrigation, into which the 
debris flows. Irrigation continues until all debris is 
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Sphenoidal sinus 


Frontal sinus 


Cannula 


Because surgery in the nasal area has a high incidence rate for contamination with pathogenic bacteria, nasal irrigation is 
performed to remove loose tissue and prevent infection. The illustration (right) shows a cannula in place while the sinus pas- 
sages are being flushed. (I//ustration by Electronic Illustrators Group.) 


cleared from the passage. Nasal irrigation can be per- 
formed up to twice daily, unless the irrigation irritates the 
mucous membrane. 


Preparation 


Before nasal irrigation, the patient is instructed not 
to open his or her mouth or swallow during the proce- 
dure. Opening the mouth or swallowing could cause 
infectious material to move from the nasal passage into 
the sinuses or the ear. 


Risks 


Complications of nasal irrigation include irritation 
of the nasal passage due to extreme temperature of the 
irrigation solution. Rarely, irrigation fluid may enter the 
windpipe, in people with a poor gag reflex. 


Resources 


BOOKS 

Brackmann, D. E., D. Shelton, and M. A. Arriaga. Otologic 
Surgery. Philadelphia: W. B. Saunders Co., 1994. 

Everything You Need to Know About Medical Treatments. Ed. 
Matthew Cahill. Springhouse, PA: Springhouse Corpora- 
tion, 1996. 

Schuller, D. E., and A. J. Schleuning II. DeWeese and Saun- 
der’s Otolaryngology-Head and Neck Surgery. St. Louis: 
Mosby, 1994. 


Mary K. Fyke 
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KEY TERMS 


Saline—A solution made from salt and water. 


I Nasal packing 


Definition 


Nasal packing is the application of gauze or cotton 
packs to the nasal chambers. 


Purpose 


The most common purpose of nasal packing is to 
control bleeding following surgery to the septum or nasal 
reconstruction and to treat chronic nosebleeds. Packing is 
also used to provide support to the septum after surgery. 


Description 


Packing is the placement of gauze or cotton into the 
nasal area. Packing comes in three forms, gauze, cotton 
balls, and preformed cotton wedges. Packing is usually 
coated with antibiotics and, sometimes, petrolatum. The 
end of the nose may be taped to keep the packings in 
place or to prevent the patient from pulling them out. In 
cases of surgery, packings are frequently removed within 
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Nasal packing 


24—48 hours following surgery. In the case of nosebleeds, 
packing is left in for extended periods of time to promote 
healing and to prevent the patient from removing scar tis- 
sue which might reopen the wound. If both sides of the 
nose are packed, the patient must breathe through his or 
her mouth while the packs are in place. 


In patients who are chronic nose pickers, frequent 
bleeding is common and ulceration of nasal tissue is pos- 
sible. To promote healing and to prevent nose picking, 
both sides of the nose are packed with cotton that con- 
tains antibiotics. The nose is taped shut with surgical tape 
to prevent the packing from being removed. The packing 
is left in the nose for seven to 10 days. If the wound is 
high up in the nasal cavity, gauze strips treated with 
petrolatum and antibiotics are used. The strips are placed 
into the nose one layer at a time, folding one layer on top 
of the other until the area is completely packed. 


Local packing is a procedure used when only a small 
part of the nose must be packed. Typically, this occurs 
when one blood vessel is prone to bleeding, and there is 
no need to block breathing through the nose. Local pack- 
ing is used when the pack can remain in place by itself. 
This situation can be found at the turbinates. Turbinates 
are folds of tissue on the insides of the nose. The folds 
are sufficiently firm to support packing. A small piece of 
gauze or cotton is wedged in between the turbinates 
where the blood vessel being treated is located. Local 
packing is left in place for up to 48 hours and then 
removed. The main advantage to this type of packing is 
that it enables the patient to breathe through his or her 
nose. Local packing is also more comfortable than com- 
plete packing, although the patient will still experience a 
sensation that something is in the nasal cavity. The 
patient must be instructed not to interfere with or probe 
the packing while it is in place. 


A postnasal pack is used to treat bleeding in the 
postnasal area. This is difficult area to pack. Packs used 
in this area are made from cotton balls or gauze that have 
been tied into a tubular shape with heavy gauge suture or 
umbilical tape. Long lengths of suture or tape are left 
free. The lengths of suture or tape are used to help posi- 
tion the pack during installation and to remove it. An 
alternative is to cut a vaginal tampon and reposition the 
strings. Balloons have been tried as a method to replace 
postnasal packing, but have not proved effective. After 
being tied, the pack is soaked with an antibiotic oint- 
ment. Generally, packs are formed larger than needed, so 
that they completely block the nasal passage. A catheter 
is passed through the nose and pulled out through the 
mouth. Strings from one end of the pack are tied to the 
catheter and the pack pulled into place by passing 
through the mouth and up the back of the nasal cavity. 
The pack is removed in a similar manner. Complications 
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may occur if a pack compresses the Eustachian tube, 
causing ear problems. The ear should be examined to 
ensure that infection is not developing. 


Packing of the anterior (front) part of the nose is also 
performed following surgery such as septoplasty and 
rhinoplasty. In these operations, the surgeon cuts 
through the skin flap covering cartilage and bone in the 
center, top, and bottom of the nose to correct the shape of 
the nose. At the conclusion of the surgery, the skin flap is 
sutured back into place. The purposes of packing is to 
absorb any drainage from the incision and mucus pro- 
duced by nasal tissue, and to support the skin flap and 
cartilage. The packing used is either gauze or preformed 
adsorbent wedges of cotton. Both are usually treated 
with antibiotic to reduce the chance of infections at the 
incision site. Generally, there is little bleeding following 
septoplasty and rhinoplasty, and the incisions heal nor- 
mally. These packs are left in place for 24 to 48 hours 
and then removed. 


Aftercare 


Ice chips or mouthwash can be used to moisten the 
mouth while packing is in place, as the mouth may be 
dry from breathing through it. Humidifiers may also help 
with breathing. After nasal packing, the nose should not 
be blown for two to three days. 


Since one of the major reasons that packing is per- 
formed is to heal damage to nasal blood vessels from 
nose-picking, follow-up examination should be done to 
ensure that the patient is no longer practicing this habit. 
If the patient has restarted nose-picking, therapy to alter 
this behavior should be pursued. When the packing com- 
pletely blocks the nasal cavity and prevents breathing 
through the nose, the patient should adjust to breathing 
through the mouth. In elderly patients, adjustment may 
be more difficult. This leads to a drop in the blood oxy- 
gen content and an increase in blood carbon dioxide lev- 
els (CO,). This, in turn, can cause respiratory and cardiac 
complications, including a racing pulse. 


Risks 


Nasal packing could cause a lack of oxygen in those 
who have difficulty breathing through their mouths. 
Rarely, sinus infection or middle ear infection may occur. 


Resources 


BOOKS 

Bluestone, C. D., S. E. Stool, and M. A. Kenna. Pediatric Oto- 
laryngology. Philadelphia: W. B. Saunders Co., 1996. 

Cohen, M., and R.M. Goldwyn. Mastery of Plastic and Recon- 
structive Surgery. Boston: Little, Brown and Co., 1994. 
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KEY TERMS 


Turbinate—Ridge-shaped cartilage or soft bony 
tissue inside the nose. 


Ulcer—A sore on the skin or mucous tissue that 
produces pus and in which tissue is destroyed. 


Schuller, D. E., and A. J. Schleuning II. DeWeese and Saun- 
der’s Otolaryngology-Head and Neck Surgery. St. Louis: 
Mosby, 1994. 


Mary K. Fyke 
John T. Lohr, PhD 


i Nasal papillomas 


Definition 


Nasal papillomas are warts located inside the nose. 


Description 


Two types of tumors can grow inside the nose: 
polyps and papillomas. By far the most common are 
polyps, which have smooth surfaces. On the contrary, 
papillomas have irregular surfaces and are, in fact, warts. 
Papillomas may be caused by the same viruses that cause 
warts elsewhere on the body. They are inside the nose, 
more often on the side near the cheek, and, because of 
their internal structure, they are much more likely to 
bleed than polyps. 


There is a special type of nasal papilloma called an 
inverting papilloma because of its unique appearance. 
About 10 or 15% of these are or can become cancers. 


Causes and symptoms 


Like polyps, papillomas can plug up the nose and 
disable the sense of smell. Unlike polyps, papillomas 
often bleed. 


Diagnosis 
A physical examination with special instruments 
will detect these tumors. 


Treatment 


Because of the possibility of cancer, all nasal papil- 
lomas must be removed surgically and sent to the labora- 
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KEY TERMS 


Polyp—A tumor commonly found in the nasal 
cavity or intestine. 


tory for analysis. If a cancer is present, further surgery 
may be necessary to guarantee that all of the cancer has 
been removed. The initial surgery can be done in an 
office setting by a specialist in head and neck surgery, 
also known as otorhinolaryngology and popularly abbre- 
viated ENT (ear, nose, and throat). Cancer surgery is 
more extensive and often requires hospitalization. 


Prognosis 


For benign (non-cancerous) lesions, removal is cura- 
tive, although they tend to recur, just like warts elsewhere. 
The cancerous papillomas may occasionally escape com- 
plete surgical removal and spread to adjacent or distant 
sites. The prognosis is then much more complex. 


Resources 


BOOKS 

Ballenger, John Jacob. Disorders of the Nose, Throat, Ear, 
Head, and Neck. Philadelphia: Lea & Febiger, 1996. 

Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 
1995. 


J. Ricker Polsdorfer, MD 


i Nasal polyps 


Definition 


A polyp is any overgrowth of tissue from a surface. 
Polyps come in all shapes—round, droplet, and irregular 
being the most common. 


Description 


Nasal polyps tend to occur in people with respirato- 
ry allergies. Hay fever (allergic rhinitis) is an irritation 
of the membranes of the nose by airborne particles or 
chemicals. These membranes make mucus. When irritat- 
ed, they can also grow polyps. The nose is not only a pas- 
sageway for air to reach the lungs; it also provides the 
connection between the sinuses and the outside world. 
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Nasal polyps 


A nasal polyp inside patient’s right nostril. (Custom Medical 
Stock Photo. Reproduced by permission.) 


Sinuses are lined with mucus membranes, just like the 
nose. Polyps can easily obstruct the drainage of mucus 
from the sinuses. When any fluid in the body is trapped 
so it cannot flow freely, it becomes infected. The result, 
sinusitis, is a common complication of allergic rhinitis. 


Causes and symptoms 


Some people who are allergic to aspirin develop 
both asthma and nasal polyps. 


Nasal polyps often plug the nose, usually one side at 
a time. People with allergic rhinitis are so used to having 
a stopped up nose they may not notice the difference 
when a polyp develops. Other polyps may be closer to a 
sinus opening, so airflow is not obstructed, but mucus 
becomes trapped in the sinus. In this case, there is a feel- 
ing of fullness in the head, no sense of smell, and per- 
haps a headache. The trapped mucus will eventually get 
infected, adding pain, fever, and perhaps bloody dis- 
charge from the nose. 


Diagnosis 


A physical examination will identify most polyps. 
Small polyps located higher up or further back may be 
hidden from view, but they will be detected with more 
sophisticated medical instruments. The otorhinolaryngol- 
ogist is equipped to diagnose nasal polyps. In order to 
perform the exam, medicine must be applied to decon- 
gest the membranes. Cotton balls soaked with one of 
these agents and left in the nostrils for a few minutes pro- 
vide adequate shrinkage. 


Treatment 


Most polyps can be removed by the head and neck 
surgeon as an office procedure called a nasal polypecto- 
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KEY TERMS 


Allergen—Any substance that irritates only those 
who are sensitive (allergic) to it. 


Asthma—Wheezing (labored breathing) due to 
allergies or irritation of the lungs. 


Decongestant—Medicines that shrink blood ves- 
sels and consequently mucus membranes. Pseu- 
doephedrine, phenylephrine, and phenylpropano- 
lamine are the most common. 


Sinus—Air-filled cavities surrounding the eyes and 
nose are lined with mucus-producing membranes. 
They cleanse the nose, add resonance to the voice, 
and partially determine the structure of the face. 


my. Bleeding, the only complication, is usually easy to 
control. Nose and sinus infections can be treated with 
antibiotics and decongestants, but if airflow is restrict- 
ed, the infection will reoccur. 


Prognosis 


Polyps reappear as long as the allergic irritation con- 
tinues. 


Prevention 


If aspirin is the cause, all aspirin containing medica- 
tions must be avoided. 


Since most nasal polyps are the result of allergic 
rhinitis, they can be prevented by treating this condition. 
New treatments have greatly improved control of hay 
fever. There are now several spray medicines that are 
quite effective. Spray cortisone-like drugs are the most 
popular. Over-the-counter nasal decongestants have an 
irritating effect similar to the allergy they are supposed to 
be treating. Continued use can bring more trouble than 
relief and result in an addiction to nose sprays. The 
resulting disease, rhinitis medicamentosa, is more diffi- 
cult to treat than allergic rhinitis. 


Allergists and ENT surgeons both treat allergic 
rhinitis with a procedure called desensitization. After 
identifying suspect allergens using one of several meth- 
ods, they will give the patient increasing doses of those 
allergens in order to produce blocking antibodies that 
will impede the allergic reaction. This is effective in a 
number of patients, but the treatment may take a period 
of months to years. 
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Resources 


BOOKS 

Ballenger, John Jacob. Disorders of the Nose, Throat, Ear, 
Head, and Neck. Philadelphia: Lea & Febiger, 1996. 

Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 


J. Ricker Polsdorfer, MD 


i Nasal trauma 


Definition 


Nasal trauma is defined as any injury to the nose or 
related structure that may result in deformity, decreased 
inhalation due to obstruction, or an impaired sense of 
smell (olfaction). 


Description 


The nose is composed of bone, soft tissue, and carti- 
lage. It functions to serve as a passageway for air from 
the environment to flow into the lower respiratory tract 
and lungs, at the same time warming and humidify air. 


The nasal bones are the most frequently fractured 
facial bones due to their foremost position on the face. 
Although not life threatening, fractures may lead to aes- 
thetic and functional deformities. Children have a more 
cartilaginous nose than adults and are more resilient to 
trauma due to force. 


Fractures of the nose vary with the type and direc- 
tion of force that has been inflicted. Fractures resulting 
from trauma to the nose may involve the bones of the 
septum as well as bones surrounding the orbit including 
the nasal, maxilla, lacrimal, and frontal bones. Fractures 
and other trauma may also damage the membranes that 
line the nasal passages. Damage to these membranes is 
serious since it can lead to obstruction, increased secre- 
tion, or an impaired sense of olfaction. 


Causes and symptoms 


Nasal trauma results from fractures, dislocations, 
foreign bodies such as digits, chemical irritants, burns; 
or may be iatrogenic in which complications of a 
physician’s exam or surgical treatment result in injury. 
Most injuries are caused by auto accidents, sports 
injuries, fights, work related accidents, or leisure 
activities. Falls are a more common cause of nasal 
injury in children. Trauma can also occur to neonates 
as a result of birth. There is also an increased incidence 
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of fractures following rhinoplasty, or plastic surgery, 
performed on the nose. 


All severe blows to the nose may result in a nasal 
fracture. After such a blow, the nose may appear slightly 
deformed as well as shifted laterally or depressed. Other 
symptoms include: 


* pain 

e swelling 

e airway obstruction 

* epistaxis (profuse bleeding from the nose) 


e crepitance (the crackling heard and the sensation felt 
when broken bones are moved over each other) 


e ecchymosis (a purplish area of the nose resulting from 
fracture and caused by extravasation of blood into the 
skin) 

e septal hematoma (a mass of extravasated blood that 


confined within the nasal septum) 


e rhinitis (an inflammation of the mucous membranes 
that line the nasal passages) 


e nasal vestibular stenosis (a narrowing of the nasal pas- 
sages) 


In addition to fracture, trauma may be caused by 
chemical inhalation. This is normally due to repetitive 
inhalation of toxic materials that may, in addition to irri- 
tating the nasal passages, cause damage to the lower res- 
piratory tract and lungs. Irritant gases may cause damage 
by direct contact with membranes and a proceeding 
chemical reaction can result in a release of free radicals 
causing membrane damage. 


Initial symptoms of chemical irritation may include 
rhinorrhea or runny nose, pain, and/or nasal congestion. 
Certain chemical irritants may also cause burning of the 
mucous membranes of the nose. Irritation may also cause 
redness of the eyes, coughing, sneezing, itching, and a 
deficit in olfaction and taste. 


Some common irritants that may be encountered in 
the home and workplace include: 


¢ cleaning solutions and powders 
* ammonia 

* environmental tobacco smoke 

e bleach 

¢ metalworking fluids 

* ozone 

e sulfur dioxide 

e paint thinners 


e arsenic 
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Nasal trauma 


Fractured nose of an elderly patient. (Photograph byDr. P 
Marazzi. Photo Researchers. Reproduced by permission.) 


e chromic acid 
* copper dust and mists 


Sequelae following exposure to these chemicals are 
based not only on the concentration of the irritant but 
also on factors specific to the individual. Reactions vary 
among persons, even with similar exposures. 


Diagnosis 

Diagnosis of a fracture is normally based on a histo- 
ry of nasal trauma and clinical presentation. Epistaxis 
may or may not be present. An intranasal examination is 
performed in order to look for a septal hematoma that 
may result in serious consequences such as death of the 
septal cartilaginous tissue. The nose is also checked for 
tenderness, mobility, stability, and crepitance. 


X rays are normally not indicated, however, in more 
severe fractures involving multiple bones a computed 
tomography (CT) scan may be required. The physician 
should look for associated injuries such as periorbital (sur- 
rounding the eye) ecchymosis, watery eyes, or diplopia 
(double vision) that may indicate orbital injuries. In addi- 
tion, dental fractures and a cerebrospinal fluid (CSF) leak 
should be looked for. CSF leaks indicate a more severe 
injury possibly involving an ethmoid bone fracture. 


The physician may also ask for photographs taken 
prior to the injury in order to determine the extent of 
deformity. Photographs may also be taken to document 
the injury in regards to possible legal actions. 


In order to diagnose trauma sustained by a chemical 
injury, a history of exposure to potentially toxic chemicals 
should be ascertained. In addition, the patient should also 
bring information related to the types of chemicals that he 
or she has been exposed to. If injury occurs in the work- 
place, Material Safety Data Sheets should be available in 
the employer’s poison control center that list the chemical 
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components of commercial materials. Measurements of air 
from the patient’s work area may also be obtained. Symp- 
tomatic improvement on off-days followed by a subsequent 
return of symptoms when returning to work confirms that 
the illness is work related. The physician should perform an 
intranasal examination to determine the extent of the chem- 
ical injury. A chest x ray as well as a pulmonary function 
test may be ordered to determine if there is any subsequent 
lower respiratory tract involvement. 


Treatment 


Treatment of nasal fractures is aimed at restoring 
nasal function and reestablishing the aesthetic appearance 
of the nose. Treatment is best performed during the first 
three hours after the injury. If this is impossible, manage- 
ment of a nasal fracture should be done within three to 
seven days. Timing is of utmost importance when treating 
nasal fractures since delays longer than seven to 10 days 
may result in significant bone healing and possibly 
require surgical intervention including rhinoplasty. 


The treatment options depend upon the extent of the 
injury. Reductions, or restorations, can be performed under 
local or general anesthesia. A closed reduction involves 
manipulation without a skin incision. This type of reduc- 
tion will be performed for unilateral or bilateral fractures of 
the nasal bones, or if the fracture of the nasal-septal com- 
plex is insignificant. If there is a persistent deformity fol- 
lowing treatment an open reduction may be needed. 


Open reductions are performed for more complex 
nasal fractures. This involves manipulating the bones 
back to their original location after an incision in the skin 
has been made. This procedure is done for fractures 
involving dislocation of the nasal bones and the septum. 
In addition, an open reduction is indicated for a septal 
hematoma or for open fractures in which the skin has 
been perforated. If a septal hematoma is present, it 
should be drained and packed to prevent subsequent 
accumulation of blood. The patient should be given 
antibiotics and may be referred to an otolaryngologist or 
a plastic surgeon for further evaluation. 


Complications can arise following treatment and 
therefore follow-up is necessary. Problems that may 
occur resemble symptoms of nasal fractures. Others 
include infection, CSF leakage, scar tissue build-up, and 
a saddle nose deformity where the bridge of the nose is 
markedly depressed. 


Treatment for trauma caused by irritant inhalation 
involves removing the patient from the contaminated area 
or decreasing exposure time. Other measures include 
using a saline nasal spray or topical steroids. For acute 
injuries oxygen or supportive treatment for any subsequent 
lower respiratory tract involvement may be administered. 
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If the injury is occupation related, changes should be 
made in order to eliminate future incidents. This may 
include having the patient wear a respiratory protection 
device while working. In addition, the employer should 
be made aware of the situation and employ measures to 
prevent future incidents. 


Prognosis 


Most patients who sustain nasal trauma recover fol- 
lowing treatment. Prognosis can be improved with 
patient compliance with any antibiotics prescribed and 
follow-up visits with their physician. 


Prevention 


Although most cases of nasal trauma happen inad- 
vertently, some measures can be employed in order to 
prevent injury. Patients should be aware of the symptoms 
of nasal fracture and should seek medical attention as 
soon as possible to prevent more invasive reductions. 
Protective equipment should also be worn when playing 
sports. Employees should also be aware of irritating 
chemicals in their workplace and appropriate measures 
should be taken to avoid exposure. 
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KEY TERMS 


Anosmia—A loss or a decrease sense of smell 
(olfaction). 


Closed reduction—Fracture repair that is per- 
formed without an incision being made. 


Crepitance—This is the crackling heard and the 
sensation felt when the broken bones are moved 
over each other. 


Diplopia—tThis term is used to describe double 
vision. 

Epistaxis—The medical term used to describe a 
bleeding from the nose. 


latrogenic—The term used to describe a response 
to medical treatment. This is normally denotes an 
unfavorable result. 


Olfaction—The sense of smelling. 


Open Reduction—Fracture repair that includes 
making an incision in the skin. 


Rhinitis—An inflammation of the mucous mem- 
branes that line the nasal passages. 


Rhinoplasty—Plastic surgery of the nose to repair 
or change the shape of the nose. 


Septal hematoma—A mass of extravasated blood 
that is confined within the nasal septum. 


Rubinstein, Brian, and Bradley E. Strong. “Management of 
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i Nasogastric suction 


Definition 


Nasogastric suction involves removing solids, liq- 
uids, or gasses from the stomach or small intestine by 
inserting a tube through the nose and suctioning the gas- 
trointestinal material through the tube. 
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Nasopharyngeal culture 


Purpose 


Nasogastric suction may be done in the following 
situations: 


e to decompress the stomach or small intestine when 
intestinal obstruction (ileus) is suspected 


e prior to gastrointestinal operations 
e to obtain a sample of the gastric contents for analysis 
* to remove toxic substances 


e to flush the stomach during gastrointestinal bleeding or 
poisonings 


Nasogastric intubation, the insertion of a tube 
through the nose into the stomach or small intestine, is 
also done to temporarily feed certain patients. In this 
case, material is not suctioned out. 


Precautions 


Nasogastric tubes cannot be placed in patients who 
have blockages in their esophagus, enlarged esophageal 
veins or arteries that might bleed, or severe damage to 
the jaws and face. The tube cannot be inserted in a 
patient who is having convulsions, or who is losing or 
has lost consciousness unless a tube has been inserted 
into his or her airway (intubation). 


Description 


The patient sits upright while a lubricated tube is 
slipped through the nose and down the throat. The patient 
may be asked to sip water at a certain point in the proce- 
dure to facilitate the passage of the tube. If the tube is to 
be placed into the small intestine, the doctor may use an 
endoscope to help see where the tube is going. Once the 
tube is in place, material can be removed from the stom- 
ach or intestines with gentle suction. 


There are several different types of nasogastric 
tubes, each with a different purpose. Tubes used for 
stomach flushing are called orogastric tubes and are 
the largest in diameter. Tubes that are threaded through 
the lower opening of the stomach (pylorus) and into the 
small intestine are stiffer and have a balloon tip. Other 
specialized tubes are used for long-term and short-term 
feeding. 


Preparation 


Little preparation is necessary for this procedure 
other than educating the patient as to what will happen. 
The patient should remove dental appliances before the 
nasogastric tube is inserted. 
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KEY TERMS 


Endoscope—A piece of equipment with a camera 
and a light source in a thin tube that can be 
threaded through the nose into the gastrointestinal 
system so that the doctor can make a real-time 
visual examination. 


Pylorus—The ring of muscle that controls the pas- 
sage of material from the stomach into the small 
intestine. 


Aftercare 


After the tube is removed, no special care is needed. 
The patient’s throat may feel irritated from the presence 
of the tube. 


Risks 


The most serious risk is that the patient will inhale 
some of the stomach contents into the lungs (aspiration). 
This may lead to bronchial infections and aspiration pneu- 
monia. There is also the chance that the tube will be mis- 
placed in the windpipe (trachea), causing violent coughing. 
Irritation to the throat and esophagus can cause bleeding. 


Normal results 


Nasogastric suctioning is normally well tolerated by 
patients and is a temporary treatment, performed in con- 
junction with other therapies. 


Resources 


BOOKS 

Berkow, Robert, ed. “Nasogastric or Intestinal Intubation.” In 
The Merck Manual of Diagnosis and Therapy. 16th ed. 
Ed. Robert Berkow. Rahway, NJ: Merck Research Labo- 
ratories, 1992. 
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f Nasopharyngeal culture 


Definition 


A nasopharyngeal culture is used to identify patho- 
genic (disease causing) organisms present in the nasal 
cavity that may cause upper respiratory tract symptoms. 
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Purpose 


Some organisms that cause upper respiratory infec- 
tions are carried primarily in the nasopharynx, or back of 
the nose. The person carrying these pathogenic bacteria 
may have no symptoms, but can still infect others with the 
pathogen and resulting illness. The most serious of these 
organisms is Neisseriea meningitidis, which causes menin- 
gitis or blood stream infection in infants. By culturing a 
sample from the nasopharynx, the physician can identify 
this organism, and others, in the asymptomatic carrier. The 
procedure can also be used as a substitute for a throat cul- 
ture in infants, the elderly patient, the debilitated patient, or 
in cases where a throat culture is difficult to obtain. 


Precautions 


The person taking the specimen should wear gloves, 
to prevent spreading infectious organisms. The patient 
should not be taking antibiotics, as this may influence 
the test results. 


Description 


The patient should cough before collection of the 
specimen. Then, as the patient tilts his or her head back- 
wards, the caregiver will inspect the back of the throat 
using a penlight and tongue depressor. A swab on a flexi- 
ble wire is inserted into the nostril, back to the nasal cavity 
and upper part of the throat. The swab is rotated quickly 
and then removed. Next, the swab is placed into a sterile 
tube with culture fluid in it for transport to the microbiolo- 
gy laboratory. To prevent contamination, the swab should 
not touch the patient’s tongue or side of the nostrils. 


When the sample reaches the lab, the swab will be 
spread onto an agar plate and the agar plate incubated for 
24-48 hours, to allow organisms present to grow. These 
organisms will be identified and any pathogenic organ- 
isms may also be tested for susceptibility to specific 
antibiotics. This allows the treating physician to deter- 
mine which antibiotics will be effective. 


Alternative Procedures 


In most cases of upper respiratory tract infections, a 
throat culture is more appropriate than a nasopharyngeal 
culture. However, the nasopharyngeal culture should be 
used in cases where throat cultures are difficult to obtain 
or to detect the carrier states of Harmophilus influenzae 
and meningococcal disease. 


Preparation 


The procedure should be described to the patient, as 
there is a slight discomfort associated with the proce- 
dure. Other than that, no special preparation is necessary. 
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KEY TERMS 


Antibiotic—A drug given to stop the growth of 
bacteria. Antibiotics are ineffective against viruses. 


Nasopharynx—The back wall of the nasal cavity 
where it meets the throat. 


Aftercare 


None 


Risks 


There is little to no risk involved in a nasopharyn- 
geal culture. 


Normal results 


Bacteria that normally grow in the nose cavity will be 
identified by a nasopharyngeal culture. These include 
nonhemolytic streptococci, alpha-hemolytic streptococci, 
some Neisseria species, and some types of staphylococci. 


Abnormal results 


Pathogenic organisms that might be identified by 
this culture include 


e Group A beta-hemolytic streptococci 


e Bordetella pertussis, the causative agent of whooping 
cough 

e Corynebacterium diptheriae, the causative agent of 
diptheria 

e Staphylococcus aureus, the causative agent of many 
Staph infections. 

Additional bacteria are abnormal if they are found in 
large amounts. These include 


¢ Haemophilus influenzae, a causative agent for certain 
types of meningitis and chronic pulmonary disease. 


e Streptococci pneumonlae, a causative agent of pneu- 
monia 


e Candida albicans, the causative agent of thrush. 


Resources 


BOOKS 

Byrne, J., D. F. Saxton, P. K. Pelikan, and P. M. Nugent. Labo- 
ratory Tests, Implication for Nursing Care. 2nd ed. Menlo 
Park, CA: Addison-Wesley Publishing Company. 

Illustrated Guide to Diagnostic Tests. Ed. J. A. Lewis. Spring- 
house, PA: Springhouse Corp. 1994. 
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American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Cindy L. A. Jones, PhD 


Native American health see Minority health 


i Naturopathic medicine 


Definition 


Naturopathic medicine is a branch of medicine in 
which a variety of natural medicines and treatments are 
used to heal illness. It uses a system of medical diagnosis 
and therapeutics based on the patterns of chaos and orga- 
nization in nature. It is founded on the premise that people 
are naturally healthy, and that healing can occur through 
removing obstacles to a cure and by stimulating the body’s 
natural healing abilities. The foundations of health in nat- 
ural medicine are diet, nutrition, homeopathy, physical 
manipulation, stress management, and exercise. 


Naturopaths are general practitioners who treat a 
wide variety of illnesses. They believe in treating the 
“whole person’—the spirit as well as the physical 
body—and emphasize preventive care. They often rec- 
ommend changes in diet and lifestyle to enhance the 
health of their patients. 


Purpose 


Naturopathic medicine is useful for treating chronic 
as well as acute diseases. It is sometimes used in con- 
junction with allopathic care to enhance wellness and 
relieve chronic symptoms, such as fatigue and pain. A 
naturopath treats a wide range of health problems, rang- 
ing from back pain to depression. 


A naturopathic physician will spend extra time inter- 
viewing and examining the patient to find the underlying 
cause for a medical problem. Emotional and spiritual 
symptoms and patterns are included in the assessment. The 
naturopath often spends more time educating patients in 
preventive health, lifestyle, and nutrition than most M.D.s. 


Description 
Origins 


People have always seen a connection to diet and 
disease, and many therapies are built around special 
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diets. Naturopathy began in the eighteenth and nine- 
teenth centuries, as the industrial revolution brought 
about unhealthy lifestyles, and the European custom of 
“taking the cure” at natural spas became popular. Bene- 
dict Lust, who believed deeply in natural medicine, orga- 
nized naturopathy as a formal system of healthcare in the 
1890s. By the early 1900s, it was flourishing. 


The first naturopaths in the United States emphasized 
the healing properties of a nutritious diet, as did a number 
of their contemporaries. In the early twentieth century, for 
instance, John Kellogg, a physician and vegetarian, 
opened a sanitarium which used healing methods such as 
hydrotherapy, often prescribed by today’s naturopaths. 
His brother Will produced health foods, such as corn 
flakes and shredded wheat. The Post brothers helped make 
naturopathic ideas popular and emphasized the value of 
whole grains over highly refined ones. Together with one 
of their employees, C.W. Post, they eventually went on to 
start the cereal companies that bear their names. 


In the early 1900s, most states licensed naturopaths as 
physicians. There were 20 medical schools of naturopathic 
medicine. From early on, naturopathic physicians were 
considered “eclectic,” since they drew on a variety of nat- 
ural therapies and traditions for treating their patients. 


In the 1930s, naturopathy dramatically declined for 
several reasons. Allopathic medicine finally stopped 
using therapies such as bloodletting and heavy metal 
poisoning as curatives. New therapies were more effec- 
tive and less toxic. Allopathic medical schools became 
increasingly well-funded by foundations with links to the 
emerging drug industry. Also, allopathic physicians 
became much more organized and wielded political 
clout. Naturopathy has experienced a resurgence over the 
last 20 years, however. The lay public is aware of the 
connection between a healthy diet and lifestyle and 
avoiding chronic disease. In addition, conventional medi- 
cine is often unable to treat these chronic diseases. 
Patients are now health care consumers, and will seek 
their own resolution to health problems that cannot be 
resolved by conventional physicians. As a result, even 
medical groups which once considered naturopathy inef- 
fective are now beginning to accept it. 


Naturopathic medicine modalities include a variety 
of healing treatments, such as diet and clinical nutrition, 
homeopathy, botanical medicine, soft tissue and spinal 
manipulation, ultrasound, and therapeutic exercise. A 
naturopath provides complete diagnostic and treatment 
services in sciences such as obstetrics, pediatrics and 
obstetrics. Some are also licensed midwives. 


Naturopaths consider health to be not just the 
absence of disease, but complete physical, mental and 
social well being. Naturopathic physicians often say that 
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diseases must be healed not just by suppressing symp- 
toms, but by rooting out the true cause. Symptoms are 
actually viewed as the body’s natural efforts to heal itself 
and restore balance. 


A typical office visit to a naturopath takes an hour. 
During the first visit, the doctor will ask detailed ques- 
tions about the patient’s symptoms, lifestyle, history of 
illness, and state of his or her emotions. The naturopath 
will take a complete medical history, and may order lab 
tests such as urine and blood tests. A naturopath may talk 
with the patient about the possible causes for an illness— 
poor diet, life stresses, occupational dangers, and mental, 
emotional, and spiritual problems. Naturopaths believe 
that even widely varying symptoms can sometimes be 
traced to one underlying cause. Often environmental or 
metabolic toxins or serious stress bring on an illness. 


In some states, naturopaths prescribe pharmaceuti- 
cals. In these cases, naturopaths might prescribe natural 
medicines, such as natural hormones, glandular thyroid 
hormones, herbal extracts, vitamins, etc. 


As with most doctors, treatment by a naturopath can 
range from one office visit to many. Some acute illnesses 
can be alleviated with one or two visits. Other chronic 
diseases need regular weekly or monthly attention. Clini- 
cal care provided by naturopathic physicians are covered 
by insurance in a number of states in the United States. 


Preparations 


There are about 3,000 naturopathic physicians in the 
United States. Consumers can find naturopaths by contact- 
ing the American Association of Naturopathic Physicians 
(AANP) or logging on to their Web site. Naturopaths rec- 
ommended by the AANP have met requirements for state 
licensure and have taken a national exam that qualifies 
them to practice. Qualified naturopaths can also be found 
through the local branch of the national or state associa- 
tion of naturopathic physicians. It is sometimes useful to 
request names from another health care provider who 
knows naturopathic practitioners in the community. 


Precautions 


A good naturopath is always willing to work with 
the patient’s other physicians or health care providers. To 
avoid drug interactions and to coordinate care, it is 
important for a patient to inform his or her allopathic 
doctor about supplements prescribed by a naturopath. 


Many naturopaths give childhood vaccinations, but 
some do not. If a parent is concerned about this, it is best 
to go to an allopathic doctor for vaccinations. 


Naturopaths are not licensed to perform major 
surgery, or prescribe narcotics and antidepressant 
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drugs. They must involve an oncologist when treating a 
cancer patient. 


Side effects 


Although naturopathic remedies are from natural 
sources and pose much less risk than traditional drugs 
do, there are some side effects with the use of some. One 
problem they can pose is the interaction with prescription 
medicines. It is important for a patient to inform his or 
her allopathic physician about any natural remedies or 
herbs prescribed by a naturopath. 


It is also important to note that the U.S. Food and 
Drug Administration considers medicinal herbs as 
dietary supplements, not drugs, and so are not subject to 
the same regulations as drugs are. Because they come 
from natural sources, the active ingredients may not 
always be in the same concentration from bottle to bottle, 
since plants naturally vary. To guard against using too lit- 
tle or too much of a natural remedy, use herbs and sup- 
plements recommended by a naturopath or those pro- 
duced by well-respected companies. 


Research and general acceptance 


Medical research in naturopathy has increased dra- 
matically in the United States within the last 10 years. 
Naturopathic research often employs case histories, sum- 
maries of practitioners’ clinical observations, and med- 
ical records. Some U.S. studies have also met today’s sci- 
entific gold standard; they were double-blind and place- 
bo-controlled. Much naturopathic research has also been 
done in Germany, France, England, India, and China. 


Research in naturopathy tends to focus on single 
treatments used by naturopaths, rather than naturopathy 
as a whole. In 1998, an extensive review of such single 
treatment studies found that naturopathic healing meth- 
ods were effective for 15 different medical conditions, 
including osteoarthritis, asthma, and middle ear infec- 
tions. A study of 8,341 men in with damaged heart mus- 
cles in 1996 revealed that supplementation with niacin, a 
B vitamin, was associated with an 11% reduced risk of 
mortality over 15 years. In 1996, a study showed St. 
John’s wort was as effective as prescription antidepres- 
sants in relieving depression, and had fewer side effects. 


Studies have also demonstrated benefits in the arena 
of women’s health issues. In one classic 1993 study, 
women with cervical dysplasia or abnormal Pap smears 
were treated by naturopaths with topical applications of 
herbs and dietary supplements. These medications 
included Bromelian, an enzyme from the pineapple; 
bloodroot; marigold; and zinc chloride; and suppositories 
made from herbal and nutritional ingredients, such as 
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Nausea and vomiting 


KEY TERMS 


Clinical nutrition—The use of diet and nutritional 
supplements as a way to enhance health prevent 
disease. 


Cryosurgery—The exposure of body tissue to 
extremely cold temperatures, often by applying a 
probe containing liquid nitrogen. 


Herb—In naturopathy, a plant or plant derivative 
or extract prescribed for health or healing. 


Homeopathy—The use of diluted remedies that 
have energetic rather than chemical properties. 
They are prescribed according to the axiom that 
“like cures like.” 


Hydrotherapy—tThe use of water as baths, poul- 
tices, and steams to heal. 


Physical manipulation—The use of deep massage, 
spinal alignment, and joint manipulation to stimu- 
late tissues. 


Ultrasound—A therapy employing high frequency 
sound waves. 


echinacea, vitamin A, and vitamin E. Thirty eight of the 
43 women in the study had normal Pap smears and nor- 
mal tissue biopsies after treatment. The study concluded 
that these protocols might benefit the health of patients 
undergoing more traditional treatments for cervical dys- 
plasia, such as cryosurgery. 


Other more recent research has documented the ben- 
efits of nutritional foods such as soy in relieving hot 
flashes and vaginal dryness. Nutritional supplements pre- 
scribed by naturopaths to enhance women’s health dur- 
ing menopause have also proven effective. Research 
shows vitamin E supplements are helpful for 50% of 
postmenopausal women with thinning vaginal tissue. 
Studies also reveal that bioflavonoids with vitamin C and 
gamma-oryzanol, a substance taken from rice bran oil, 
can relieve hot flashes. 


Resources 


BOOKS 

Better Homes and Gardens. Smart Choices in Alternative Med- 
icine. Meredith Books, 1999. 

Burton Goldberg Group. Alternative Medicine: The Definitive 
Guide. Future Medicine Publishing Inc., 1995. 

Pelletier, Dr. Kenneth R. The Best Alternative Medicine. Simon 
and Schuster, 2000. 
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“Naturopathic Medicine.” Alternative Medicine: The Defini- 
tive Guide. Future Medicine Publishing, Inc. 1995. 

Hudson, Tori, N.D. “Six Paths to Menopausal Wellness.” Herbs 
for Health (Jan/Feb 2000): 47-50. 

Kurtzweil, Paula. An FDA Guide to Dietary Supplements. FDA 
Consumer, 1998. 

Lee, A.C., and K.J. Kemper. “Homeopathy and Naturopathy: 
Practice Characteristics and Pediatric Care.” Archives of 
Pediatric and Adolescent Medicine (Jan 2000) 154 (1):75- 
80. 


ORGANIZATIONS 

The American Association of Naturopathic Physicians. 601 
Valley Street, Suite 105, Seattle, WA 98109. (206) 298- 
0126. <http://www.naturopathic.org>. 


Barbara Boughton 


Naturopathy see Naturopathic medicine 


I Nausea and vomiting 


Definition 


Nausea is the sensation of being about to vomit. 
Vomiting, or emesis, is the expelling of undigested food 
through the mouth. 


Description 


Nausea is a reaction to a number of causes that 
include overeating, infection, or irritation of the throat or 
stomach lining. Persistent or recurrent nausea and vomit- 
ing should be checked by a doctor. 


A doctor should be called if nausea and vomiting 
occur: 


e after eating rich or spoiled food or taking a new med- 
ication 


e repeatedly or for 48 hours or longer 
e following intense dizziness 


It is important to see a doctor if nausea and vomiting 
are accompanied by: 


e yellowing of the skin and whites of the eyes 
e pain in the chest or lower abdomen 

e trouble with swallowing or urination 

e dehydration or extreme thirst 

e drowsiness or confusion 


e constant, severe abdominal pain 
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These illustrations depict the mechanism and causes of vomiting in the human body. An impulse from the brain stimulates 
the vomiting center (top center) in the brain stem. Nerve impulses sent to the stomach, diaphragm, and abdominal wall (bot- 
tom center) result in stomach’s contents being expelled. Other causes of vomiting include raised pressure in the skull due to 
injury or tumor (upper right), and hormonal changes during pregnancy. (I//ustration by John Bavosi, Custom Medical Stock Photo. 


Reproduced by permission.) 


e a fruity breath odor. 


A doctor should be notified if vomiting is heavy 
and/or bloody, if the vomitus looks like feces, or if the 
patient has been unable to keep food down for 24 hours. 


An ambulance or emergency response number should 
be called immediately if: 


e diabetic shock is suspected 


* nausea and vomiting continue after other symptoms of 
viral infection have subsided 


e the patient has a severe headach. 


e the patient is sweating and having chest pain and trou- 
ble breathing 


* nausea, vomiting, and breathing problems occur after 
exposure to a known allergen. 


Causes and symptoms 


Persistent, unexplained, or recurring nausea and vom- 
iting can be symptoms of a variety of serious illnesses. It 
can be caused by simply over-eating or drinking too much 
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alcohol. It can be due to stress, medication, or illness. 
Morning sickness is a consequence of pregnancy-related 
hormone changes. Motion sickness can be induced by 
traveling in a vehicle, plane, or on a boat. Many patients 
experience nausea after eating spoiled food or foods to 
which they are allergic. Patients who suffer migraine 
headache often experience nausea. Cancer patients on 
chemotherapy are nauseated. Gallstones, gastroenteritis 
and stomach ulcer may cause nausea and vomiting. These 
symptoms should be evaluated by a physician. 


Diagnosis 


Diagnosis is based on the severity, frequency, and 
duration of symptoms, and other factors that could indi- 
cate the presence of a serious illness. 


Treatment 


Getting a breath of fresh air or getting away from 
whatever is causing the nausea can solve the problem. 
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Near-drowning 


KEY TERMS 


Dehydration—Loss of fluid and minerals follow- 
ing vomiting, prolonged diarrhea, or excessive 
sweating. 


Diabetic coma—Reduced level of consciousness 
that requires immediate medical attention. 


Eating olives or crackers or sucking on a lemon can calm 
the stomach by absorbing acid and excess fluid. Coke 
syrup is another proven remedy. 


Vomiting relieves nausea right away but can cause 
dehydration. Sipping clear juices, weak tea, and some 
sports drinks help replace lost fluid and minerals with- 
out irritating the stomach. Food should be reintroduced 
gradually, beginning with small amounts of dry, bland 
food like crackers and toast. 


Meclizine (Bonine), a medication for motion sick- 
ness, also diminishes the feeling of queasiness in the 
stomach. Dimenhydrinate (Dramamine), another motion- 
sickness drug, is not effective on other types of nausea 
and may cause drowsiness. 


Alternative treatment 


Advocates of alternative treatments suggest biofeed- 
back, acupressure and the use of herbs to calm the 
stomach. Biofeedback uses exercise and deep relaxation 
to control nausea. Acupressure (applying pressure to spe- 
cific areas of the body) can be applied by wearing a spe- 
cial wristband or by applying firm pressure to: 


e the back of the jawbone 

e the webbing between the thumb and index finger 
e the top of the foot 

e the inside of the wrist 

e the base of the rib cage 


Chamomile (Matricaria recutita) or lemon balm 
(Melissa officinalis) tea may relieve symptoms. Ginger 
(Zingiber officinale), another natural remedy, can be 
drunk as tea or taken as candy or powered capsules. 


Prevention 


Massage, meditation, yoga, and other relaxation 
techniques can help prevent stress-induced nausea. Anti- 
nausea medication taken before traveling can prevent 
motion sickness. Sitting in the front seat, focusing on the 
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horizon, and traveling after dark can also minimize 
symptoms. 


Food should be fresh, properly prepared, and eaten 
slowly. Overeating, tight-fitting clothes, and strenuous 
activity immediately after a meal should be avoided. 


Resources 


BOOKS 

The Doctors Book of Home Remedies. Emmaus, PA: Rodale 
Press, 1990. 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 


OTHER 

“Nutrition Tips for Managing Nausea and Vomiting.” Mayo 
Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org/ 
mayo/9709/htm/eating5 .htm>. 


Maureen Haggerty 


Nberg disease see Osteopetroses 
NCV see Electromyography 


Í Near-drowning 


Definition 


Near-drowning is the term for survival after suffoca- 
tion caused by submersion in water or another fluid. 
Some experts exclude from this definition cases of tem- 
porary survival that end in death within 24 hours, which 
they prefer to classify as drownings. 


Description 


An estimated 15,000-70,000 near-drownings occur in 
the United States each year (insufficient reporting prevents 
a better estimate). The typical victim is young and male. 
Nearly half of all drownings and near-drownings involve 
children less than four years old. Home swimming pools 
pose the greatest risk for children, being the site of 
60-90% of drownings in the 0—4 age group. Teenage boys 
also face a heightened risk of drowning and near-drown- 
ing, largely because of their tendency to behave recklessly 
and use drugs and alcohol (drugs and alcohol are implicat- 
ed in 40-50% of teenage drownings). Males, however, 
predominate even in the earliest age-groups, possibly 
because young boys are often granted more freedom from 
supervision than young girls enjoy, making it more likely 
that they will stumble into danger and less likely that they 
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will attract an adult’s attention in time for a quick rescue. 
Roughly four out of five drowning victims are males. 


Causes and symptoms 


The circumstances leading to near-drownings (and 
drownings also) cannot be reduced to a single scenario 
involving nonswimmers accidentally entering deep water. 
On many occasions, near-drownings are secondary to an 
event such as a heart attack that causes unconsciousness 
or a head or spinal injury that prevents a diver from resur- 
facing. Near-drownings, moreover, can occur in shallow as 
well as deep water. Small children have drowned or almost 
drowned in bathtubs, toilets, industrial-size cleaning buck- 
ets, and washing machines. Bathtubs are especially dan- 
gerous for infants six months to one year old, who can sit 
up straight in a bathtub but may lack the ability to pull 
themselves out of the water if they slip under the surface. 


A reduced concentration of oxygen in the blood 
(hypoxemia) is common to all near-drownings. Human 
life, of course, depends on a constant supply of oxygen- 
laden air reaching the blood by way of the lungs. When 
drowning begins, the larynx (an air passage) closes invol- 
untarily, preventing both air and water from entering the 
lungs. In 10-15% of cases, hypoxemia results because the 
larynx stays closed. This is called “dry drowning.” Hypox- 
emia also occurs in “wet drowning,” the 85-90% of cases 
where the larynx relaxes and water enters the lungs. The 
physiological mechanisms that produce hypoxemia in wet 
drowning are different for freshwater and saltwater, but 
only a small amount of either kind of water is needed to 
damage the lungs and interfere with the body’s oxygen 
intake. All of this happens very quickly: within three min- 
utes of submersion most people are unconscious, and 
within five minutes the brain begins to suffer from lack of 
oxygen. Abnormal heart rhythms (cardiac dysrhythmias) 
often occur in near-drowning cases, and the heart may stop 
pumping (cardiac arrest). An increase in blood acidity 
(acidosis) is another consequence of near-drowning, and 
under some circumstances near-drowning can cause a sub- 
stantial increase or decrease in the volume of circulating 
blood. Many victims experience a severe drop in body 
temperature (hypothermia). 


The signs and symptoms of near-drowning can differ 
widely from person to person. Some victims are alert but 
agitated, while others are comatose. Breathing may have 
stopped, or the victim may be gasping for breath. Bluish 
skin (cyanosis), coughing, and frothy pink sputum (mate- 
rial expelled from the respiratory tract by coughing) are 
often observed. Rapid breathing (tachypnea), a rapid 
heart rate (tachycardia), and a low-grade fever are com- 
mon during the first few hours after rescue. Conscious 
victims may appear confused, lethargic, or irritable. 
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Diagnosis 

Diagnosis relies on a physical examination of the 
victim and on a wide range of tests and other procedures. 
Blood is taken to measure oxygen levels and for many 
other purposes. Pulse oximetry, another way of assessing 
oxygen levels, involves attaching a device called a pulse 
oximeter to the patient’s finger. An electrocardiograph is 
used to monitor heart activity. X rays can detect head and 
neck injuries and excess tissue fluid (edema) in the lungs. 


Treatment 


Treatment begins with removing the victim from the 
water and performing cardiopulmonary resuscitation 
(CPR). One purpose of CPR—which, of course, should 
be attempted only by people trained in its use—is to bring 
oxygen to the lungs, heart, brain, and other organs by 
breathing into the victim’s mouth. When the victim’s heart 
has stopped, CPR also attempts to get the heart pumping 
again by pressing down on the victim’s chest. After CPR 
has been performed and emergency medical help has 
arrived on the scene, oxygen is administered to the victim. 
If the victim’s breathing has stopped or is otherwise 
impaired, a tube is inserted into the windpipe (trachea) to 
maintain the airway (this is called endotracheal intuba- 
tion). The victim is also checked for head, neck, and other 
injuries, and fluids are given intravenously. Hypothermia 
cases require careful handling to protect the heart. 


In the emergency department, victims continue 
receiving oxygen until blood tests show a return to nor- 
mal. About one-third are intubated and initially need 
mechanical support to breathe. Rewarming is undertaken 
when hypothermia is present. Victims may arrive need- 
ing treatment for cardiac arrest or cardiac dysrhythmias. 
Comatose patients present a special problem: although 
various treatment approaches have been tried, none have 
proved beneficial. Patients can be discharged from the 
emergency department after four to six hours if their 
blood oxygen level is normal and no signs or symptoms 
of near-drowning are present. But because lung problems 
can arise 12 or more hours after submersion, the medical 
staff must first be satisfied that the patients are willing 
and able to seek further medical help if necessary. 
Admission to a hospital for at least 24 hours for further 
observation and treatment is a must for patients who do 
not appear to recover fully in the emergency department. 


Prognosis 


Neurological damage is the major long-term concern 
in the treatment of near-drowning victims. Patients who 
arrive at an emergency department awake and alert usual- 
ly survive with brain function intact, as do about 90% of 
those who arrive mentally impaired (lethargic, confused, 
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Necrotizing enterocolitis 


and so forth) but not comatose. Death or permanent neu- 
rological damage is very likely when patients arrive 
comatose. Early rescue of near-drowning victims (within 
five minutes of submersion) and prompt CPR (within less 
than 10 minutes of submersion) seem to be the best guar- 
antees of a complete recovery. An analysis of 715 patients 
admitted to emergency departments in 1971-81 revealed 
that 69% recovered completely, 25% died, and 6% sur- 
vived but suffered permanent neurological damage. 


Prevention 


Prevention depends on educating parents, other 
adults, and teenagers about water safety. 


Parents must realize that young children who are left 
in or near water without adult supervision even for a 
short time can easily get into trouble, not just at the 
beach or next to a swimming pool, but in bathtubs and 
around toilets, buckets, washing machines, and other 
household articles where water can collect. Research on 
swimming pool drownings involving young children 
shows that the victims have usually been left unattended 
less than five minutes before the accident. Experts con- 
sider putting up a fence around a home swimming pool 
an essential precaution, and estimate that 50-90% of 
child drownings and near-drownings could be prevented 
if fences were widely adopted. The fence should be at 
least five feet high and unclimbable, have a self-closing 
and self-locking gate, and completely surround the pool. 


Pool owners—and, indeed, all other adults—should 
consider learning CPR. Everyone, of course, should fol- 
low the rules for safe swimming and boating. Those who 
have a medical condition that can cause a seizure or oth- 
erwise threaten safety in the water are advised always to 
swim with a partner. And of course, people need to be 
aware that alcohol and drug use substantially increase the 
chances of an accident. 


The danger of alcohol and drug use around water is 
a point that requires special emphasis where teenagers 
are concerned. Teenagers can also benefit from CPR 
training and safe swimming and boating classes. 


Resources 


BOOKS 

Modell, Jerome H. “Drowning and Near-Drowning.” In Harri- 
son’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Piantadosi, Claude A. “Physical, Chemical, and Aspiration 
Injuries of the Lung.” In Cecil Textbook of Medicine, ed. J. 
Claude Bennett and Fred Plum. Philadelphia: W. B. Saun- 
ders Co., 1996. 
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Bross, Michael H., and Jacquelyn L. Clark. ““Near-Drowning.” 
American Family Physician 51 (May 1995): 1545+. 

Weinstein, Michael D., and Bruce P. Krieger. ““Near-Drowning: 
Epidemiology, Pathophysiology, and Initial Treatment.” 
Journal of Emergency Medicine 14 (1996): 461-467. 


Howard Baker 


i Necrotizing enterocolitis 


Definition 


Necrotizing enterocolitis is a serious bacterial infec- 
tion in the intestine, primarily of sick or premature new- 
born infants. It can cause the death (necrosis) of intesti- 
nal tissue and progress to blood poisoning (septicemia). 


Description 


Necrotizing enterocolitis develops in approximately 
10% of newborns weighing less than 800 g (under 2 1b). 
It is a serious infection that can produce complications in 
the intestine itself—such as ulcers, perforations (holes) 
in the intestinal wall, and tissue necrosis—as well as 
progress to life-threatening septicemia. Necrotizing ente- 
rocolitis most commonly affects the lower portion of the 
small intestine (ileum). It is less common in the colon 
and upper small bowel. 


Causes and symptoms 


The cause of necrotizing enterocolitis is not clear. It 
is believed that the infection usually develops after the 
bowel wall has already been weakened or damaged by a 
lack of oxygen, predisposing it to bacterial invasion. Bac- 
teria proliferate in the bowel and cause a deep infection 
that can kill bowel tissue and spread to the bloodstream. 


Necrotizing enterocolitis almost always occurs in 
the first month of life. Infants who require tube feedings 
may have an increased risk for the disorder. A number of 
other conditions also make newborns susceptible, includ- 
ing respiratory distress syndrome, congenital heart 
problems, and episodes of apnea (cessation of breathing). 
The primary risk factor, however, is prematurity. Not 
only is the immature digestive tract less able to protect 
itself, but premature infants are subjected to many stress- 
es on the body in their attempt to survive. 


Early symptoms of necrotizing enterocolitis include 
an intolerance to formula, distended and tender 
abdomen, vomiting, and blood (visible or not) in the 
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stool. One of the earliest signs may also be the need for 
mechanical support of the infant’s breathing. If the infec- 
tion spreads to the bloodstream, infants may develop 
lethargy, fluctuations in body temperature, and periodi- 
cally stop breathing. 


Diagnosis 


The key to reducing the complications of this dis- 
ease is early suspicion by the physician. A series of x 
rays of the bowel often reveals the progressive condition, 
and blood tests confirm infection. 


Treatment 


Over two-thirds of infants can be treated without 
surgery. Aggressive medical therapy is begun as soon as 
the condition is diagnosed or even suspected. Tube feed- 
ings into the gastrointestinal tract (enteral nutrition) are 
discontinued, and tube feedings into the veins (parenteral 
nutrition) are used instead until the condition has 
resolved. Intravenous fluids are given for several weeks 
while the bowel heals. 


Some infants are placed on a ventilator to help them 
breathe, and some receive transfusions of platelets, which 
help the blood clot when there is internal bleeding. 
Antibiotics are usually given intravenously for at least 10 
days. These infants require frequent evaluations by the 
physician, who may order multiple abdominal x rays and 
blood tests to monitor their condition during the illness. 


Sometimes, necrotizing enterocolitis must be treated 
with surgery. This is often the case when an infant’s con- 
dition does not improve with medical therapy or there are 
signs of worsening infection. 


The surgical treatment depends on the individual 
patient’s condition. Patients with infection that has 
caused serious damage to the bowel may have portions of 
the bowel removed. It is sometimes necessary to create a 
substitute bowel by making an opening (ostomy) into the 
abdomen through the skin, from which waste products 
are discharged temporarily. But many physicians are 
avoiding this and operating to remove diseased bowel 
and repair the defect at the same time. 


Postoperative complications are common, including 
wound infections and lack of healing, persistent sepsis 
and bowel necrosis, and a serious internal bleeding disor- 
der known as disseminated intravascular coagulation. 


Prognosis 


Necrotizing enterocolitis is the most common cause 
of death in newborns undergoing surgery. The average 
mortality is 30-40%, even higher in severe cases. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Enteral nutrition—Liquid nutrition provided 
through tubes that enter the gastrointestinal tract, 
usually through the mouth or nose. 


Necrosis—The death of cells, a portion of tissue, 
or a portion of an organ due to permanent damage 
of some sort, such as a lack of oxygen supply to 
the tissues. 


Parenteral nutrition—Liquid nutrition provided 
through tubes that are placed in the veins. 


Sepsis—The presence of pus-forming or other dis- 
ease-causing organisms in the blood or tissues. 
Septicemia, commonly known as blood poison- 
ing, is a common type of sepsis. 


Early identification and treatment are critical to 
improving the outcome for these infants. Aggressive 
nonsurgical support and careful timing of surgical inter- 
vention have improved overall survival; however, this 
condition can be fatal in about one-third of cases. With 
the resolution of the infection, the bowel may begin func- 
tioning within weeks or months. But infants need to be 
carefully monitored by a physician for years because of 
possible future complications. 


About 10-35% of all survivors will eventually 
develop a stricture, or narrowing, of the intestine that 
occurs with healing. This can create an intestinal 
obstruction that will require surgery. Infants may also 
be more susceptible to future bacterial infections in 
the gastrointestinal tract and to a delay in growth. 
Infants with severe cases may also suffer neurological 
impairment. 


The most serious long-term gastrointestinal compli- 
cation associated with necrotizing enterocolitis is short- 
bowel, or short-gut, syndrome. This refers to a condition 
that can develop when a large amount of bowel must be 
removed, making the intestines less able to absorb cer- 
tain nutrients and enzymes. These infants gradually 
evolve from tube feedings to oral feedings, and medica- 
tions are used to control the malabsorption, diarrhea, 
and other consequences of this condition. 


Prevention 


In very small or sick premature infants, the risk for 
necrotizing enterocolitis may be diminished by begin- 
ning parenteral nutrition and delaying enteral feedings 
for several days to weeks. 
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KEY TERMS 


Enteral nutrition—Liquid nutrition provided 
through tubes that enter the gastrointestinal tract, 
usually through the mouth or nose. 


Necrosis—The death of cells, a portion of tissue, 
or a portion of an organ due to permanent damage 
of some sort, such as a lack of oxygen supply to 
the tissues. 


Parenteral nutrition—Liquid nutrition provided 
through tubes that are placed in the veins. 


Sepsis—The presence of pus-forming or other dis- 
ease-causing organisms in the blood or tissues. 
Septicemia, commonly known as blood poison- 
ing, is a common type of sepsis. 


Some have suggested that breast milk provides sub- 
stances that may be protective, but there is no evidence 
that this reduces the risk of infection. A large multicenter 
trial showed that steroid drugs given to women in 
preterm labor may protect their offspring from necrotiz- 
ing enterocolitis. 


Sometimes necrotizing enterocolitis occurs in clus- 
ters, or outbreaks, in hospital newborn (neonatal) units. 
Because there is an infectious element to the disorder, 
infants with necrotizing enterocolitis may be isolated to 
avoid infecting other infants. Persons caring for these 
infants must also employ strict measures to prevent 
spreading the infection. 


Resources 


BOOKS 

“Pediatrics and Genetics: Disturbances in Newborns and 
Infants.” In The Merck Manual. Whitehouse Station, NJ: 
Merck & Co., Inc., 1992. 


OTHER 
Neonatology on the Web. <http://www.neonatology.org>. 


Caroline A. Helwick 


Nearsightedness see Myopia 
Necrotizing fasciitis see Flesh-eating disease 
Neisseria gonorrheae infection see Gonorrhea 


Neisseria meningitidis bacteremia see 
Meningococcemia 


Nelfinavir see Protease inhibitors 
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i Neonatal jaundice 


Definition 


Neonatal jaundice (or hyperbilirubinemia) is a 
higher-than-normal level of bilirubin in the blood. Biliru- 
bin is a by-product of the breakdown of red blood cells. 
This condition can cause a yellow discoloration of the 
skin and the whites of the eyes called jaundice. 


Description 


Bilirubin, a by-product of the breakdown of hemo- 
globin (the oxygen-carrying substance in red blood 
cells), is produced when the body breaks down old red 
blood cells. Normally, the liver processes the bilirubin 
and excretes it in the stool. Hyperbilirubinemia means 
there is a high level of bilirubin in the blood. This con- 
dition is particularly common in newborn infants. 
Before birth, an infant gets rid of bilirubin through the 
mother’s blood and liver systems. After birth, the 
baby’s liver has to take over processing bilirubin on its 
own. Almost all newborns have higher than normal lev- 
els of bilirubin. In most cases, the baby’s systems con- 
tinue to develop and can soon process bilirubin. How- 
ever, some infants may need medical treatment to pre- 
vent serious complications which can occur due to the 
accumulation of bilirubin. 


Causes and symptoms 


In newborn infants, the liver and intestinal systems 
are immature and cannot excrete bilirubin as fast as the 
body produces it. This type of hyperbilirubinemia can 
cause jaundice to develop within a few days after birth. 
About one-half of all newborns develop jaundice, while 
premature infants are much more likely to develop it. 
Hyperbilirubinemia is also more common in some popu- 
lations, such as Native American and Asian. All infants 
with jaundice should be evaluated by a health care 
provider to rule out more serious problems. 


Hyperbilirubinemia and jaundice can also be the 
result of other diseases or conditions. Hepatitis, cirrhosis 
of the liver, and mononucleosis are diseases that can 
affect the liver. Gallstones, a blocked bile duct, or the 
use of drugs or alcohol can also cause jaundice. 


Extremely high levels of bilirubin in infants may 
cause kernicterus, a form of brain damage. Signs of 
severe hyperbilirubinemia include listlessness, high- 
pitched crying, apnea (periods of not breathing), arching 
of the back, and seizures. If severe hyperbilirubinemia is 
not treated, it can cause mental retardation, hearing 
loss, behavior disorders, cerebral palsy, or death. 
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A newborn baby undergoes phototherapy with visible blue 
light to treat his jaundice. (Photograph by Ron Sutherland. 
Photo Researchers, Inc. Reproduced by permission.) 


Diagnosis 


The initial diagnosis of hyperbilirubinemia is based 
on the appearance of jaundice at physical examination. 
The child is often placed by an open window so he/she 
may be checked in natural light. Blood samples may be 
taken to determine the bilirubin level in the blood. 


Treatment 


Most cases of newborn jaundice resolve without 
medical treatment within two to three weeks, but should 
be checked by the health care provider. It is important 
that the infant is feeding regularly and having normal 
bowel movements. If bilirubin levels are extremely high, 
the infant may be treated with phototherapy—exposure 
of the baby’s skin to fluorescent light. The bilirubin in 
the baby’s skin absorbs the light and is changed to a sub- 
stance that can be excreted in the urine. This treatment 
can be done in the hospital and is often done at home 
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KEY TERMS 


Bilirubin—A yellowish-brown substance in the 
blood that forms as old red blood cells are broken 
down. 


Hemoglobin—A protein, an oxygen-carrying pig- 
ment of the erythrocyte (red blood cell) formed in 
the bone marrow. 


Jaundice—A yellow discoloration of the skin and 
whites of the eyes. 


Kernicterus—A serious condition where high 
bilirubin levels cause brain damage in infants. 


with special lights which parents can rent for the treat- 
ment. Treatment may be needed for several days before 
bilirubin levels in the blood return to normal. The baby’s 
eyes are shielded to prevent the optic nerves from 
absorbing too much light. Another type of treatment uses 
a special fiberoptic blanket. There is no need to shield the 
baby’s eyes with this treatment, and it can be done at 
home. In rare cases, where bilirubin levels are extremely 
high, the baby may need to receive a blood transfusion. 


Prognosis 


Most infants with hyperbilirubinemia and associated 
jaundice recover without medical treatment. Photothera- 
py is very effective in reducing bilirubin levels in the 
majority of infants who need it. There are usually no 
long-term effects on the child from the hyperbilirubine- 
mia or the phototherapy. It is very rare that a baby may 
need a blood transfusion for treatment of this condition. 


Prevention 


There is no way to predict which infants will be 
affected by hyperbilirubinemia. Newborns should be 
breastfed or given formula frequently, and feedings 
should begin as soon as possible after delivery to 
increase activity of the baby’s digestive system. 


Resources 


BOOKS 

“Hyperbilirubinemia.” In The Merck Manual of Diagnosis and 
Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 


OTHER 

D’ Alessandro, Hellen Anne. Biliary Atresia.The Virtual Hospital 
Page. University of Iowa. <http://www.vh.org/Providers/ 
Textbooks/ElectricGiNucs/Text/BiliaryAtresia.html>. 
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“Jaundice in Newborn (Hyperbilirubinemia).” <http://www. 
ivillage.com>. 

“Jaundice/Hyperbilirubinemia.” <http://www2.medsch.wisc. 
edu/ 1childrenshosp/Parents_of_Preemies/jaundice.html>. 

Neonatology on the Web. <http://www.neonatology.org>. 

“Neonatal Jaundice.” <http://www.gi.vghtc.gov.tw/Teaching/ 
Biliary/Jaundice/s13.htm>. 


Altha Roberts Edgren 


Í Nephrectomy 


Definition 


Nephrectomy is the surgical procedure of removing 
a kidney or section of a kidney. 


Purpose 


Nephrectomy, or kidney removal, is performed on 
patients with cancer of the kidney (renal cell carcino- 
ma); a disease in which cysts (sac-like structures) dis- 
place healthy kidney tissue (polycystic kidney disease); 
and serious kidney infections. It is also used to remove a 
healthy kidney from a donor for the purposes of kidney 
transplantation. 


Precautions 


Because the kidney is responsible for filtering 
wastes and fluid from the bloodstream, kidney function 
is critical to life. Nephrectomy candidates suffering from 
serious kidney disease, cancer, or infection usually have 
few treatment choices but to undergo the procedure. 
However, if kidney function is lost in the remaining kid- 
ney, the patient will require chronic dialysis treatments or 
transplantation of a healthy kidney to sustain life. 


Description 


Nephrectomy may involve removing a small portion 
of the kidney or the entire organ and surrounding tissues. 
In partial nephrectomy, only the diseased or infected por- 
tion of the kidney is removed. Radical nephrectomy 
involves removing the entire kidney, a section of the tube 
leading to the bladder (ureter), the gland that sits atop the 
kidney (adrenal gland), and the fatty tissue surrounding 
the kidney. A simple nephrectomy performed for trans- 
plant purposes requires removal of the kidney and a sec- 
tion of the attached ureter. A similar procedure is used to 
harvest cadaver kidneys, although both kidneys are typi- 
cally removed at once (bilateral nephrectomy) and blood 
and cell samples for tissue typing are also taken. 
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The nephrectomy patient is administered general anes- 
thesia and the surgeon makes an incision on the side or 
front of the abdomen. Muscle, fat, and tissue are cut away 
to reveal the kidney. The blood vessels connecting the kid- 
ney to the circulation are cut and clamped. Depending on 
the type of nephrectomy procedure being performed, the 
ureter, adrenal gland, and/or surrounding tissue may also 
be cut. The vessels and the ureter in the patient are then tied 
off and the incision is sewn up (sutured). The surgical pro- 
cedure can take up to three hours, depending on the type of 
nephrectomy being performed. 


Laparoscopic nephrectomy is a form of minimally- 
invasive surgery that utilizes instruments on long, narrow 
rods to view, cut, and remove the kidney. The surgeon 
views the kidney and surrounding tissue with a flexible 
videoscope. The videoscope and surgical instruments are 
maneuvered through four small incisions in the 
abdomen. Once the kidney is freed, it is secured in a bag 
and pulled through a fifth incision, approximately 3 in 
(7.6 cm) wide, in the front of the abdominal wall below 
the navel. Although this surgical technique takes slightly 
longer than a traditional nephrectomy, preliminary stud- 
ies have shown that it promotes a faster recovery time, 
shorter hospital stays, and less post-operative pain for 
kidney donors. 


Preparation 


Prior to surgery, blood samples will be taken from 
the patient to type and crossmatch in case transfusion is 
required during surgery. A catheter will also be inserted 
into the patient’s bladder. The surgical procedure will be 
described to the patient, along with the possible risks. 


Aftercare 


Nephrectomy patients may experience considerable 
discomfort in the area of the incision. Patients may also 
experience numbness, caused by severed nerves, near or 
on the incision. Pain relievers are administered following 
the surgical procedure and during the recovery period on 
an as-needed basis. Although deep breathing and cough- 
ing may be painful due to the proximity of the incision to 
the diaphragm, breathing exercises are encouraged to 
prevent pneumonia. Patients should not drive an auto- 
mobile for a minimum of two weeks. 


Risks 


Possible complications of a nephrectomy procedure 
include infection, bleeding (hemorrhage), and post-oper- 
ative pneumonia. There is also the risk of kidney failure 
in a patient with impaired function or disease in the 
remaining kidney. 
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KEY TERMS 


Cadaver kidney—A kidney from a brain-dead 
organ donor used for purposes of kidney trans- 
plantation. 


Polycystic kidney disease—A hereditary kidney dis- 
ease that causes fluid- or blood-filled pouches of 
tissue called cysts to form on the tubules of the kid- 
neys. These cysts impair normal kidney function. 


Renal cell carcinoma—Cancer of the kidney. 


Normal results 


Normal results of a nephrectomy are dependent on 
the purpose of the procedure and the type of nephrecto- 
my performed. Immediately following the procedure, it 
is normal for patients to experience pain near the incision 
site, particularly when coughing or breathing deeply. 
Renal function of the patient is monitored carefully after 
nephrectomy surgery. If the remaining kidney is healthy, 
it will increase its functioning over time to compensate 
for the loss of the removed kidney. 


Length of hospitalization depends on the type of 
nephrectomy procedure. Patients undergoing a laparoscop- 
ic radical nephrectomy may be released within two to four 
days after surgery. Traditional open nephrectomy patients 
are typically hospitalized for about a week. Recovery time 
will also vary, on average from three to six weeks. 


Resources 


BOOKS 

Brenner, Barry M., and Floyd C. Rector Jr., eds. The Kidney. 
Philadelphia: W. B. Saunders Co., 1991. 

Cameron, J. S. Kidney Failure: The Facts. New York: Oxford 
University Press, 1996. 

Ross, Linda M., ed. Kidney and Urinary Tract Diseases and 
Disorders Sourcebook. Vol. 21. Detroit: Omnigraphics, 
Inc., 1997. 


PERIODICALS 

McDougall, Elspeth. “Laparoscopic Radical Nephrectomy for 
Renal Tumor: The Washington University Experience.” 
The Journal of the American Medical Association 275, no. 
24 (June 1996): 1180-5. 


ORGANIZATIONS 

National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010. <http://www.kidney.org>. 

United Network for Organ Sharing (UNOS). 1100 Boulders 
Pkwy, Suite 500, P.O. Box 13770, 


Paula Anne Ford-Martin 
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Nephritic syndrome see Glomerulonephritis 


i Nephritis 


Definition 


Nephritis is inflammation of the kidney. 


Description 


The most prevalent form of acute nephritis is 
glomerulonephritis. This condition affects children and 
teenagers far more often than it affects adults. It is 
inflammation of the glomeruli, or small round filters 
located in the kidney. Pyelonephritis affects adults more 
than children, and is recognized as inflammation of the 
kidney and upper urinary tract. A third type of nephritis 
is hereditary nephritis, a rare inherited condition. 


Causes and symptoms 


Acute glomerulonephritis usually develops a few 
weeks after a strep infection of the throat or skin. Symp- 
toms of glomerulonephritis include fatigue, high blood 
pressure, and swelling. Swelling is most notable in the 
hands, feet, ankles and face. 


Pyelonephritis usually occurs suddenly, and the 
acute form of this disease is more common in adult 
women. The most common cause of this form of bacteri- 
al nephritis is the backward flow of infected urine from 
the bladder into the upper urinary tract. Its symptoms 
include fever and chills, fatigue, burning or frequent uri- 
nation, cloudy or bloody urine, and aching pain on one 
of both sides of the lower back or abdomen. 


Hereditary nephritis can be present at birth. The rare 
disease presents in many different forms and can be 
responsible for up to 5% of end-stage renal disease in men. 


Diagnosis 
Diagnosis of nephritis is based on: 
e the patient’s symptoms and medical history 
e physical examination 
e laboratory tests 
e kidney function tests 


* imaging studies such as ultrasound or x rays to deter- 
mine blockage and inflammation 


Urinalysis can reveal the presence of: 


¢ albumin and other proteins 
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e red and white blood cells 


e pus, blood, or bacteria in the urine 


Treatment 


Treatment of glomerulonephritis normally includes 
drugs such as cortisone or cytotoxic drugs (those that are 
destructive to certain cells or antigens). Diuretics may be 
prescribed to increase urination. If high blood pressure is 
present, drugs may be prescribed to decrease the hyper- 
tension. Iron and vitamin supplements may be recom- 
mended if the patient becomes anemic. 


Acute pyelonephritis may require hospitalization for 
severe illness. Antibiotics will be prescribed, with the 
length of treatment based on the severity of the infection. 
In the case of chronic pyelonephritis, a six-month course 
of antibiotics may be necessary to rid the infection. 
Surgery is sometimes necessary. 


Treatment of hereditary nephritis depends of the vari- 
ety of the disease and severity at the time of treatment. 


Alternative treatment 


Alternative treatment of nephritis should be used as 
a complement to medical care and under the supervision 
of a licensed practitioner. Some herbs thought to relieve 
symptoms of nephritis include cleavers (Galium spp.) 
and wild hydrangea. 


Prognosis 


Prognosis for most cases of glomerulonephritis is 
generally good. Ninety percent of children recover with- 
out complications. With proper medical treatment, symp- 
toms usually subside within a few weeks, or at the most, 
a few months. 


Pyelonephritis in the acute form offers a good prog- 
nosis if diagnosed and treated early. Follow-up urinalysis 
studies will determine if the patient remains bacteria-free. 
If the infection is not cured or continues to recur, it can 
lead to serious complications such as bacteremia (bacter- 
ial invasion of the bloodstream), hypertension, chronic 
pyelonephritis and even permanent kidney damage. 


If hereditary nephritis is not detected or treated, it 
can lead to complications such as eye problems, deafness 
or kidney failure. 


Prevention 


Streptococcal infections that may lead to glomeru- 
lonephritis can be prevented by avoiding exposure to 
strep infection and obtaining prompt medical treatment 
for scarlet fever or other infection. 


2334 


Pyelonephritis can best be avoided if those with a 
history of urinary tract infections take care to drink plen- 
ty of fluids, urinate frequently, and practice good hygiene 
following urination. 


Hereditary nephritis can not be prevented, but 
research to combat the disease continues. 


Resources 


ORGANIZATIONS 

American Kidney Fund. 6110 Executive Boulevard, Rockville, 
MD 20852. (800) 638-8299. <http://216.248.130.102/ 
Default.htm>. 

National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010. <http://www.kidney.org>. 


OTHER 

“Cleavers.” HealthWorld Online Page. 14 June 1998 <http:// 
www.healthy.net/hwlibrarybooks/hoffman/materiamedica/ 
cleavers.htm>. 

“Glomerulonephritis.” ThriveOnline. 6 June 1998 <http:// 
thriveonline.oxygen.com>. 
“Glomerulonephritis.” National Institute of Diabetes and Diges- 
tive and Kidney Disease. <http://www.niddk.nih.gov>. 
“Hereditary nephritis.” University of Utah. 6 June 1998 <http:// 
www.cc.utah.edu>. 

“Hydrangea.” HealthWorld Online Page. 14 June 1998 <http:// 
www.healthy.net/hwlibrarybooks/hoffman/materiamed- 
ica/hydrangea.htm>. 


Maureen Haggerty 


Nephroblastoma see Wilms’ tumor 
Nephrocarcinoma see Kidney cancer 


i Nephrotic syndrome 


Definition 


Nephrotic syndrome is a collection of symptoms 
which occur because the tiny blood vessels (the 
glomeruli) in the kidney become leaky. This allows pro- 
tein (normally never passed out in the urine) to leave the 
body in large amounts. 


Description 


The glomeruli (a single one is called a glomerulus) 
are tiny tufts of capillaries (the smallest type of blood 
vessels). Glomeruli are located in the kidneys, where 
they allow a certain amount of water and waste products 
to leave the blood, ultimately to be passed out of the 
body in the form of urine. Normally, proteins are unable 
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to pass through the glomerular filter. Nephrotic syn- 
drome, however, occurs when this filter becomes defec- 
tive, allowing large quantities of protein to leave the 
blood circulation, and pass out or the body in the urine. 


Patients with nephrotic syndrome are from all age 
groups, although in children there is an increased risk of 
the disorder between the ages of 18 months and four 
years. In children, boys are more frequently affected; in 
adults, the ratio of men to women is closer to equal. 


Causes and symptoms 


Nephrotic syndrome can be caused by a number of 
different diseases. The common mechanism which seems 
to cause damage involves the immune system. For some 
reason, the immune system seems to become directed 
against the person’s own kidney. The glomeruli become 
increasingly leaky as various substances from the 
immune system are deposited within the kidney. 


A number of different kidney disorders are associat- 
ed with nephrotic syndrome, including: 


* minimal change disease or MCD (responsible for about 
80% of nephrotic syndrome in children, and about 20% 
in adults) MCD is a disorder of the glomeruli 


e focal glomerulosclerosis 
e membranous glomerulopathy 
e membranoproliferative glomerulonephropathy 


Other types of diseases can also result in nephrotic 
syndrome. These include diabetes, sickle-cell anemia, 
amyloidosis, systemic lupus erythematosus, sarcoido- 
sis, leukemia, lymphoma, cancer of the breast, colon, 
and stomach, reactions to drugs (including nonsteroidal 
anti-inflammatory drugs, lithium, and street heroine), 
allergic reactions (to insect stings, snake venom, and poi- 
son ivy), infections (malaria, various bacteria, hepatitis 
B, herpes zoster, and the virus which causes AIDS), and 
severe high blood pressure. 


The first symptom of nephrotic syndrome is often 
foamy urine. As the syndrome progresses, swelling 
(edema) is noticed in the eyelids, hands, feet, knees, scro- 
tum, and abdomen. The patient feels increasingly weak 
and fatigued. Appetite is greatly decreased. Over time, the 
loss of protein causes the muscles to become weak and 
small (called muscle wasting). The patient may note 
abdominal pain and difficulty breathing. Because the kid- 
neys are involved in blood pressure regulation, abnormal- 
ly low or abnormally high blood pressure may develop. 


Over time, the protein loss occurring in nephrotic 
syndrome will result in a generally malnourished state. 
Hair and nails become brittle, and growth is stunted. Bone 
becomes weak, and the body begins to lose other impor- 
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A specimen of a nephrotic human kidney. (Custom Medical 
Stock Photo. Reproduced by permission.) 


tant nutrients (sugar, potassium, calcium). Infection is a 
serious and frequent complication, as are disorders of 
blood clotting. Acute kidney failure may develop. 


Diagnosis 

Diagnosis is based first on the laboratory examina- 
tion of the urine and the blood. While the urine will 
reveal significant quantities of protein, the blood will 
reveal abnormally low amounts of circulating proteins. 
Blood tests will also reveal a high level of cholesterol. In 
order to diagnose one of the kidney disorders which 
cause nephrotic syndrome, a small sample of the kidney 
(biopsy) will need to be removed for examination. This 
biopsy can be done with a long, very thin needle which is 
inserted through the skin under the ribs. 


Treatment 


Treatment depends on the underlying disorder which 
has caused nephrotic syndrome. Medications which 
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KEY TERMS 


Glomeruli—Tiny tufts of capillaries which carry 
blood within the kidneys. The blood is filtered by 
the glomeruli. The blood then continues through 
the circulatory system, but a certain amount of 
fluid and specific waste products are filtered out of 
the blood, to be removed from the body in the 
form of urine. 


Immune system—The complex system within the 
body which serves to fight off harmful invaders, 
such as bacteria, viruses, fungi. 


Kidney failure—The inability of the kidney to 
excrete toxic substances from the body. 


dampen down the immune system are a mainstay of 
treatment. The first choice is usually a steroid drug (such 
as prednisone). Some conditions may require even more 
potent medications, such as cyclophosphamide or 
cyclosporine. Treating the underlying conditions (lym- 
phoma, cancers, heroine use, infections) which have led 
to nephrotic syndrome will often improve the symptoms 
of nephrotic syndrome as well. Some patients will 
require the use of specific medications to control high 
blood pressure. Occasionally, the quantity of fluid a 
patient is allowed to drink is restricted. Some patients 
benefit from the use of diuretics (which allow the kidney 
to produce more urine) to decrease swelling. 


Prognosis 


Prognosis depends on the underlying disorder. Mini- 
mal change disease has the best prognosis of all the kid- 
ney disorders, with 90% of all patients responding to 
treatment. Other types of kidney diseases have less favor- 
able outcomes, with high rates of progression to kidney 
failure. When nephrotic syndrome is caused by another, 
treatable disorder (infection, allergic or drug reaction), 
the prognosis is very good. 


Resources 


BOOKS 

Brady, Hugh R., et al. “Nephrotic Syndrome.” In Qof Internal 
Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1998. 

Griffith, H. W. “Nephrotic Syndrome.” In Instructions for 
Patients. Philadelphia: W. B. Saunders Co., 1994. 

Kaysen, G. A. “Nephrotic Syndrome: Nutritional Conse- 
quences and Dietary Management.” In Nutrition and the 
Kidney, ed. W. E. Mitch and S. Klahr. Boston: Little, 
Brown and Co., 1993. 
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PERIODICALS 
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I Nephrotoxic injury 


Definition 


Nephrotoxic injury is damage to one or both of the 
kidneys that results from exposure to a toxic material, 
usually through ingestion. 


Description 


The kidneys are the primary organs of the urinary 
system, which purifies the blood by removing wastes 
from it and excreting them from the body in urine. Every 
day, the kidneys filter about 45 gal (180 1) of blood, about 
four times as much as the amount that passes through any 
other organ. Because of this high volume, the kidneys are 
more often exposed to toxic substances in the blood and 
are very vulnerable to injury from those sources. 


Each kidney contains over one million structures 
called nephrons. Each nephron consists of two parts: the 
renal corpuscle and the renal tubule. The renal corpuscle 
is where the blood is filtered. It is made up of a network 
of capillaries (the glomerulus) and the structure that sur- 
rounds these capillaries (Bowman’s capsule). Blood flows 
into the glomerulus, where the liquid part of the blood 
(plasma) passes through the walls of the capillaries and 
into Bowman’s capsule (blood cells and some proteins are 
too big to pass through and therefore remain in the blood 
vessels). The plasma, now called filtrate, contains sub- 
stances that the body needs, such as water, glucose, and 
other nutrients, as well as wastes, excess salts, and excess 
water. When the filtrate moves from Bowman’s capsule 
into the renal tubules, about 99% of it is taken back up as 
the action of the tubules allows beneficial substances to 
be reabsorbed into the blood stream. The remaining fil- 
trate is then passed to the bladder as urine. 


When the kidneys are exposed to a toxic agent, either 
accidentally or intentionally (as in a suicide attempt), dam- 
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age can occur in a number of different ways, depending 
upon the agent. One toxin may directly affect the glomeru- 
lus or the renal tubules, causing the cells of these struc- 
tures to die. Another toxin may create other substances or 
conditions that result in the same cell death. Nephrotoxic 
injury can lead to acute renal failure, in which the kidneys 
suddenly lose their ability to function, or chronic renal 
failure, in which kidney function slowly deteriorates. If 
unchecked, renal failure can result in death. 


Causes and symptoms 


Several different substances can be toxic to the kid- 
neys. These include: 


e antibiotics, primarily aminoglycosides, sulphon- 
amides, amphotericin B, polymyxin, neomycin, baci- 
tracin, rifampin, trimethoprim, cephaloridine, methi- 
cillin, aminosalicylic acid, oxy- and chlorotetracyclines 


e analgesics, including acetaminophen (Tylenol), all 
nonsteroidal anti-inflammatory drugs (e.g. aspirin, 
ibuprofen), all prostaglandin synthetase inhibitors 


* contrast agents used in some diagnostic tests, such as 
sodium iodide 


e heavy metals, such as lead, mercury, arsenic, and urani- 
um 


e anti-cancer drugs, such as cyclosporin, cisplatin, and 
cyclophosphamide 


¢ methemoglobin-producing agents 


e solvents and fuels, such as carbon tetrachloride, 
methanol, amyl alcohol, and ethylene glycol 


e herbicides and pesticides 
e overproduction of uric acid 


Nephrotoxic injury is most commonly caused by 
drugs, primarily antibiotics, analgesics, and contrast 
agents. In some cases, such as with aminoglycosides and 
amphotericin B, the drug itself will damage the kidneys. 
In others, such as with methicillin, sulphonamides, and 
some contrast agents, the drug provokes an allergic reac- 
tion that destroys the kidneys. Some chemicals found in 
certain drugs and industrial agents damage the kidneys by 
converting the hemoglobin of red blood cells into methe- 
moglobin, thereby interfering with the blood’s transport 
of oxygen. In hospitals, the most common form of 
nephrotoxic injury is antibiotic nephropathy, which usual- 
ly occurs when antibiotics are given to patients with 
already weakened kidneys. Analgesic nephropathy is 
another common form of nephrotoxic injury and occurs 
as a result of long-term abuse of analgesics, usually 
NSAIDs (e.g., ibuprofen). Analgesic nephropathy is most 
prevalent in women over 30. Lead nephropathy, arising 
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from lead poisoning, and nephropathy, from ingestion of 
the solvent carbon tetrachloride, are also more common 
forms of nephrotoxic injury. Uric acid nephropathy is one 
form of nephropathy that is not caused by exposure to an 
external toxin; instead, it arises from the body’s overpro- 
duction of uric acid, usually in persons with diseases of 
the lymph nodes or bone marrow. 


Risk factors for nephrotoxic injury include: 


e Age. The elderly are more likely to overdose on antibi- 
otics or analgesics. 


e Underlying kidney disease. Kidneys already weakened 
by conditions such as diabetes can be particularly sus- 
ceptible to nephrotoxic injury. 


e Severe dehydration. 


¢ Prolonged exposure to heavy metals or solvents on the 
job or in the home. 


e Presence of diseases that cause the overproduction of 
uric acid. 


Symptoms of nephrotoxic injury are wide ranging 
and, in some cases, depend upon the type of toxin 
involved. In general, symptoms are similar to those of 
renal failure and include excess urea in the blood 
(azotemia), anemia, increased hydrogen ion concentra- 
tion in the blood (acidosis), excess fluids in the body 
(overhydration), and high blood pressure (hyperten- 
sion). Blood or pus may be present in the urine, as may 
uric acid crystals. A decrease in urinary output may also 
occur. If the toxin’s effect on the kidneys remains 
unchecked, more serious symptoms of kidney failure 
may occur, including seizures and coma. 


Diagnosis 


Damage to the kidneys is assessed through a combi- 
nation of physical examination, blood tests, urine tests, 
and imaging procedures. Diagnosis of nephrotoxic injury 
as the underlying cause results from a thorough investiga- 
tion of the patient’s history. Information regarding preex- 
isting conditions, current prescriptions, and environmen- 
tal exposures to toxins aid the physician in determining 
what toxin, if any, has caused the kidneys to malfunction. 


Treatment 


Treatment of nephrotoxic injury takes place in the 
hospital and focuses on removing the toxin from the 
patient’s system, while maintaining kidney function. 
Removal methods are targeted to specific toxins and may 
include the use of diuretics or chelates to enhance excre- 
tion of the toxin in urine, or, in extreme cases, the direct 
removal of toxins from the blood via hemodialysis or 
passing the blood over an absorbent substance such as 
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KEY TERMS 


Bowman’s capsule—The structure surrounding the 
glomerulus. 


Chelate—A chemical that binds to heavy metals in 
the blood, thereby helping the body to excrete 
them in urine. 


Contrast agent—Substance ingested so as to high- 
light anatomical structures in x-ray imaging tests. 


Diuretic—A drug that promotes the excretion of 
urine. 


Glomerulus—A network of capillaries located in 
the nephron where wastes are filtered from the 
blood. 


Methemoglobin—A compound formed from 
hemoglobin by oxidation. 


Nephron—Basic functional unit of the kidney. 


Nephrotoxin—Substance that is poisonous to the 
kidneys. 


Renal failure—Disorder characterized by the kid- 
ney’s inability to filter wastes from the blood. It 
may be acute (occuring suddenly and usually 
reversable) or chronic (developing slowly over 
time as a result of permanent damage). 


charcoal. Support of kidney function depends on the 
extent of damage to the organs and ranges from monitor- 
ing fluid levels to dialysis. 


Prognosis 


The outcome of nephrotoxic injury is determined by 
the cause and severity of the damage. In cases where 
damage has not progressed beyond acute renal failure, 
kidney function can be fully restored once the toxin is 
removed from the system and equilibrium restored. 
However, if permanent damage has resulted in chronic 
renal failure, lifelong dialysis or a kidney transplant may 
be required. 


Prevention 


Exposure to nephrotoxins can be minimized several 
different ways. When taking antibiotics or analgesics, 
recommended dosages should be strictly followed. Also, 
elderly patients on these medications (for example, those 
taking aspirin for heart problems or NSAIDs for arthritis) 
should be closely monitored to prevent accidental over- 
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dose. Health care workers should be aware of any under- 
lying conditions, such as diabetes or allergies to antibi- 
otics, that may heighten the effect of a potential nephro- 
toxin. When using solvents or handling heavy metals, 
procedures regarding their safe use should be employed. 
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Bridget Travers 


Nerve conduction velocity testing see 
Electromyography 


Neural hearing loss see Hearing loss 


I Neuralgia 


Definition 


Neuralgia is defined as an intense burning or stab- 
bing pain caused by irritation of or damage to a nerve. 
The pain is usually brief but may be severe. It often feels 
as if it is shooting along the course of the affected nerve. 


Description 


Different types of neuralgia occur depending on the 
reason the nerve has been irritated. Neuralgia can be trig- 
gered by a variety of causes, including tooth decay, eye 
strain, or shingles (an infection caused by the herpes 
zoster virus). Pain is usually felt in the part of the body 
that is supplied by the irritated nerve. 
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Desensitization—A technique of pain reduction in 
which the painful area is stimulated with whatever 
is causing the pain. 


Dorsal root entry zone (DREZ)—A type of nerve 
surgery for postherpetic neuralgia that is occasion- 
ally used when the patient can get no other pain 
relief. The surgery destroys the area where damaged 
nerves join the central nervous system, thereby 
interfering with inappropriate pain messages from 
nerves to the brain. 


Glossopharyngeal neuralgia—Sharp recurrent pain 
deep in the throat that extends to the area around 
the tonsils and possibly the ear. It is triggered by 
swallowing or chewing. 


Migraine neuralgia—A variant of migraine pain, 
also called cluster headache, in which severe 
attacks of pain affect the eye and forehead on one 
side of the face. 


Causes and symptoms 


Neuralgia is caused by irritation or nerve damage 
from systemic disease, inflammation, infection, and 
compression or physical irritation of a nerve. The loca- 
tion of the pain depends on the underlying condition that 
is irritating the nerve or the location of the particular 
nerve that is being irritated. 


Neuralgia can result from tooth decay, poor diet, eye 
strain, nose infections, or exposure to damp and cold. 
Postherpetic neuralgia is an intense debilitating pain felt 
at the site of a previous attack of shingles. Trigeminal 
neuralgia (also called tic douloureux, the most common 
type of neuralgia), causes a brief, searing pain along the 
trigeminal nerve, which supplies sensation to the face. 
The facial pain of migraine neuralgia lasts between 30 
minutes and an hour and occurs at the same time on suc- 
cessive days. The cause is not known. 


Glossopharyngeal neuralgia is an intense pain felt at 
the back of the tongue, in the throat, and in the ear—all 
areas served by the glossopharyngeal nerve. The pain 
may occur spontaneously, or it can be triggered by talk- 
ing, eating, or swallowing (especially cold foods such as 
ice cream). Its cause is not known. 


Occipital neuralgia is caused by a pinched occipital 
nerve. There are two occipital nerves, each located at the 
back of the neck, each supplying feeling to the skin over 
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Occipital neuralgia—Pain on one side of the back 
of the head caused by entrapment or pinching of an 
occipital nerve. 


Postherpetic neuralgia—Persistent pain that occurs 
as a complication of a herpes zoster infection. 
Although the pain can be treated, the response is 
variable. 


Shingles—A painful rash with blisters that appears 
along the course of a nerve. It is caused by infection 
with herpes zoster virus. 


TENS—The abbreviation for transcutaneous electri- 
cal nerve stimulation, a technique used to control 
chronic pain. Electrodes placed over the painful 
area deliver a mild electrical impulse to nearby 
nerve pathways, thereby easing pain. 


Trigeminal neuralgia—Brief episodes of severe 
shooting pain on one side of the face caused by 
inflammation of the root of the trigeminal nerve. 
Also referred to as tic douloureux. 


half of the back of the head. These nerves can be pinched 
due to factors ranging from arthritis to injury, but the 
result is the same: numbness, pain, or tingling over half 
the base of the skull. 


Diagnosis 


Neuralgia is a symptom of an underlying disorder; 
its diagnosis depends on finding the cause of the condi- 
tion creating the pain. 


To diagnose occipital neuralgia, a doctor can inject a 
small amount of anesthetic into the region of the occipi- 
tal nerve. If the pain temporarily disappears, and there 
are no other physical reasons for the pain, the doctor may 
recommend surgery to deal with the pinched nerve. 


Treatment 


Glossopharyngeal, trigeminal, and postherpetic neu- 
ralgias sometimes respond to anticonvulsant drugs, such 
as carbamazepine or phenytoin, or to painkillers, such as 
acetaminophen. Trigeminal neuralgia may also be 
relieved by surgery in which the nerve is cut or decom- 
pressed. In some cases, compression neuralgia (including 
occipital neuralgia) can be relieved by surgery. 


People with shingles should see a doctor within 
three days of developing the rash, since aggressive treat- 
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ment of the blisters that appear with the rash can ease the 
severity of the infection and minimize the risk of devel- 
oping postherpetic neuralgia. However, it is not clear 
whether the treatment can prevent postherpetic neuralgia. 


If postherpetic neuralgia develops, a variety of treat- 
ments can be tried, since their effectiveness varies from 
person-to-person. 


e antidepressants such as amitriptyline (Elavil) 
e anticonvulsants (phenytoin, valproate, or carbamazepine) 


e capsaicin (Xostrix), the only medication approved by 
the FDA for treatment of postherpetic neuralgia 


e topical painkillers 
e desensitization 
e TENS (transcutaneous electrical nerve stimulation) 


e dorsal root zone (DREZ) surgery (a treatment of last 
resort) 


Alternative treatment 


B-complex vitamins, primarily given by intramus- 
cular injection, can be an effective treatment. A whole 
foods diet with adequate protein, carbohydrates, and fats 
that also includes yeast, liver, wheat germ, and foods that 
are high in B vitamins may be helpful. Acupuncture is a 
very effective treatment, especially for postherpetic neu- 
ralgia. Homeopathic treatment can also be very effective 
when the correct remedy is used. Some botanical medi- 
cines may also be useful. For example, black cohosh 
(Cimicifuga racemosa) appears to have anti-inflammato- 
ry properties based on recent research. 


Prognosis 


The effectiveness of the treatment depends on the cause 
of the neuralgia, but many cases respond to pain relief. 


Trigeminal neuralgia tends to come and go, but suc- 
cessive attacks may be disabling. Although neuralgia is 
not fatal, the patient’s fear of being in pain can seriously 
interfere with daily life. 


Some people with postherpetic neuralgia respond 
completely to treatment. Most people, however, experi- 
ence some pain after treatment, and a few receive no 
relief at all. Some people live with this type of neuralgia 
for the rest of their lives, but for most, the condition grad- 
ually fades away within five years. 
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i Neuroblastoma 


Definition 


Neuroblastoma is a type of cancer that usually orig- 
inates either in the tissues of the adrenal gland or in the 
ganglia of the abdomen or in the ganglia of the nervous 
system. (Ganglia are masses of nerve tissue or groups of 
nerve cells.) Tumors develop in the nerve tissue in the 
neck, chest, abdomen, or pelvis. 


Description 


Neuroblastoma is one of the few cancer types known 
to secrete hormones. It occurs most often in children, and 
it is the third most common cancer that occurs in children. 
Approximately 7.5% of the childhood cancers diagnosed 
in 2001 were neuroblastomas, affecting one in 80,000 to 
100,000 children in the United States. Close to 50% of 
cases of neuroblastoma occur in children younger than 
two years old. The disease is sometimes present at birth, 
but is usually not noticed until later. By the time the dis- 
ease is diagnosed, it has often spread to the lymph nodes, 
liver, lungs, bones, or bone marrow. Approximately one- 
third of neuroblastomas start in the adrenal glands. 


Demographics 


According to some reports, African-American chil- 
dren develop the disease at a slightly higher rate than 
Caucasian children (8.7 per million compared to 8.0 per 
million cases diagnosed). 


Causes and symptoms 


The causes of neuroblastoma are not precisely 
known. Current research holds that neuroblastomas 
develop when cells produced by the fetus (neuroblast 
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cells) fail to mature into normal nerve or adrenal cells 
and keep growing and proliferating. The first symptom 
of a neuroblastoma is usually an unusual growth or lump, 
found in most cases in the abdomen of the child, causing 
discomfort or a sensation of fullness and pain. Other 
symptoms such as numbness and fatigue, arise because 
of pressure caused by the tumor. Bone pain also occurs if 
the cancer has spread to the bone. If it has spread to the 
area behind the eye, the cancer may cause protruding 
eyes and dark circles around the eyes. Or paralysis may 
result from compression of the spinal cord. Fever is also 
reported in one case out of four. High blood pressure, 
persistent diarrhea, rapid heartbeat, reddening of the 
skin and sweating occur occasionally. Some children 
may also have uncoordinated or jerky muscle move- 
ments, or uncontrollable eye movements, but these 
symptoms are rare. If the disease spreads to the skin, blue 
or purple patches are observed. 


Diagnosis 


A diagnosis of neuroblastoma usually requires blood 
and urine tests to investigate the nature and quantity of 
chemicals (neurotransmitters) released by the nerve cells. 
These are broken down by the body and released in 
urine. Additionally, scanning techniques are used to con- 
firm the diagnosis of neuroblastoma. These techniques 
produce images or pictures of the inside of the body and 
they include computed tomography scan (CT scan) and 
magnetic resonance imaging (MRI). To confirm the 
diagnosis, the physician will surgically remove some of 
the tissue from the tumor or bone marrow (biopsy), and 
examine the cells under the microscope. 


Treatment team 


The treatment team usually consists of an oncologist 
specialized in the treatment of neuroblastoma, a surgeon 
to perform biopsies and possibly attempt surgical 
removal of the tumor, a radiation therapy team and, if 
indicated, a bone marrow transplantation team. 


Treatment 
Staging 


Once neuroblastoma has been diagnosed, the physi- 
cian will perform more tests to determine if the cancer 
has spread to other tissues in the body. This process, 
called staging, is important for the physician to deter- 
mine how to treat the cancer and check liver and kidney 
function. The staging system for neuroblastoma is based 
on how far the disease has spread from its original site to 
other tissues in the body. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


A neuroblastoma appearing at the surface of the liver. (Cus- 
tom Medical Stock Photo. Reproduced by permission.) 


Localized resectable (able to be cut out) neuroblas- 
toma is confined to the site of origin, with no evidence 
that it has spread to other tissues, and the cancer can be 
surgically removed. Localized unresectable neuroblas- 
toma is confined to the site of origin, but the cancer can- 
not be completely removed surgically. Regional neurob- 
lastoma has extended beyond its original site, to regional 
lymph nodes, and/or surrounding organs or tissues, but 
has not spread to distant sites in the body. Disseminated 
neuroblastoma has spread to distant lymph nodes, bone, 
liver, skin, bone marrow, and/or other organs. Stage 4S 
(or IVS, or “special’’) neuroblastoma has spread only to 
liver, skin, and/or, to a very limited extent, bone marrow. 
Recurrent neuroblastoma means that the cancer has 
come back, or continued to spread after it has been treat- 
ed. It may come back in the original site or in another 
part of the body. 


Treatments are available for children with all stages 
of neuroblastoma. More than one of these treatments 
may be used, depending on the stage of the disease. The 
four types of treatment used are: 


* surgery (removing the tumor in an operation) 


e radiation therapy (using high-energy x-rays to kill can- 
cer cells) 


¢ chemotherapy (using drugs to kill cancer cells) 


e bone marrow transplantation (replacing the patient’s 
bone marrow cells with those from a healthy person) 


Surgery is used whenever possible, to remove as 
much of the cancer as possible, and can generally cure 
the disease if the cancer has not spread to other areas 
of the body. Before surgery, chemotherapy may be 
used to shrink the tumor so that it can be more easily 
removed during surgery; this is called neoadjuvant 
chemotherapy. Radiation therapy is often used after 
surgery; high-energy rays (radiation) are used to kill as 
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Adjuvant chemotherapy—Treatment of the tumor 
with drugs after surgery to kill as many of the 
remaining cancer cells as possible. 


Adrenal gland—Gland located above each kidney 
consisting of an outer wall (cortex) that produces 
steroid hormones and an inner section (medulla) 
that produces other important hormones, such as 
adrenaline and noradrenaline. 


Alternative therapy—A therapy is generally called 
alternative when it is used instead of conventional 
cancer treatments. 


Biopsy—A small sample of tissue removed from the 
site of the tumor to be examined under a microscope. 


Conventional therapy—Treatments that are widely 
accepted and practiced by the mainstream medical 
community. 


Complementary therapy—A therapy is called com- 
plementary when it is used in addition to conven- 
tional cancer treatments. 


Disseminated—Spread to other tissues. 


Hormone—A substance produced by specialized 
cells that affects the way the body carries out the 


many of the remaining cancer cells as possible. 
Chemotherapy (called adjuvant chemotherapy) may 
also be used after surgery to kill remaining cells. Bone 
marrow transplantation is used to replace bone marrow 
cells killed by radiation or chemotherapy. In some 
cases the patient’s own bone marrow is removed prior 
to treatment and saved for transplantation later. Other 
times the bone marrow comes from a “matched” donor, 
such as a sibling. 


Alternative treatment 


No alternative therapy has yet been reported to sub- 
stitute for conventional neuroblastoma treatment. Com- 
plementary therapies—such as retinoic acid therapy— 
have been shown to be beneficial to patients when 
administered after a conventional course of chemothera- 
py or transplantation. 


Prognosis 


The chances of recovery from neuroblastoma 
depend on the stage of the cancer, the age of the child at 
diagnosis, the location of the tumor, and the state and 
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biochemical and energy-producing processes 
required to maintain health (metabolism. 


Localized—Confined to a small area. 


Neoadjuvant chemotherapy—Treatment of the 
tumor with drugs before surgery to reduce the size 
of the tumor. 


Neuroblast cells—Cells produced by the fetus 
which mature into nerve cells and adrenal medulla 
cells. 


Monoclonal antibody—A protein substance which 
is produced in the laboratory by a single population 
of cells. They are being tested as a possible form of 
cancer treatment. 


Resectable cancer—A tumor that can be surgically 
removed. 


Staging system—A system based on how far the 
cancer has spread from its original site, developed 
to help the physician determine how best to treat 
the disease. 


Unresectable cancer—A tumor that cannot be 
completely removed by surgery. 


nature of the tumor cells evaluated under the micro- 
scope. Infants have a higher rate of cure than do children 
over one year of age, even when the disease has spread. 
In general, the prognosis for a young child with neurob- 
lastoma is good: the predicted five-year survival rate is 
approximately 85% for children who had the onset of 
the disease in infancy, and 35% for those whose disease 
developed later. 


Prevention 


Neuroblastoma may be a genetic disease passed 
down from the parents. There is currently no known 
method for its prevention. 


Special concerns 


After completion of a course of treatment for neu- 
roblastoma, physicians sometimes recommend that the 
child undergo an investigative operation. This procedure 
allows the treatment team to evaluate how effective treat- 
ment has been, and may offer an opportunity to remove 
more of the tumor if it is still present. 
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| Neuroendocrine tumors 


Definition 


Neuroendocrine tumor refers to the type of cell that a 
tumor grows from rather than where that tumor is located. 
Neuroendocrine cells produce hormones or regulatory pro- 
teins, and so tumors of these cells usually have symptoms 
that are related to the specific hormones that they produce. 
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Description 


Neuroendocrine cells have roles both in the 
endocrine system and the nervous system. They produce 
and secrete a variety of regulatory hormones, or neu- 
ropeptides, which include neurotransmitters and growth 
factors. When these cells become cancerous, they grow 
and overproduce their specific neuropeptide. Neuroen- 
docrine tumors are generally rare. One type of neuroen- 
docrine tumor is a carcinoid tumor. This type of tumor 
can occur in the intestinal tract, appendix, rectum, 
bronchial tubes, or ovary. Most carcinoid tumors secrete 
serotonin. When the blood concentration of this hormone 
is high enough, it causes carcinoid syndrome. This syn- 
drome refers to a variety of symptoms that are caused by 
the excessive amount of hormone secreted rather than the 
tumor itself. 


Causes and symptoms 


Many of the symptoms of carcinoid tumor are due 
to the hormones that the tumor secretes. These hor- 
mones can affect the whole body and cause what is 
referred to as carcinoid syndrome. The most common 
symptom of carcinoid syndrome is flushing, a sudden 
appearance of redness and warmth in the face and neck 
that can last from minutes to hours. Other symptoms of 
carcinoid syndrome are diarrhea, asthma-like symp- 
toms and heart problems. Since most carcinoid tumors 
are found in the appendix, the symptoms are often simi- 
lar to appendicitis, primarily pain in the abdomen. 
When these tumors are found in the small intestine, they 
can cause abdominal pain that is often initially diag- 
nosed as bowel obstruction. Many patients have no 
symptoms and the carcinoids are found during routine 
endoscopy of the intestines. 


Diagnosis 

The diagnosis of carcinoid syndrome is made by 
the measurement of 5—hydroxy indole acetic acid 
(5—HIAA) in the urine. 5-HIAA is a breakdown (waste) 
product of serotonin. If the syndrome is diagnosed, the 
presence of carcinoid tumor is a given. When the syn- 
drome is not present, diagnosis may be delayed, due to 
the vague symptoms present. Diagnosis can sometimes 
take up to two years. It is made by performing a number 
of tests, and the specific test used depends on the 
tumor’s suspected location. The tests that may be per- 
formed include gastrointestinal endoscopy, chest x ray, 
computed tomography scan (CT scan), magnetic reso- 
nance imaging, or ultrasound. A biopsy of the tumor is 
performed for diagnosis. A variety of hormones can be 
measured in the blood as well to indicate the presence 
of a carcinoid. 
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Neurofibromatosis 


KEY TERMS 


Appendicitis—Inflammation of the appendix. 


Growth factor—A local hormone produced by 
some cells that initiates growth. 


Metastasis—The spread of disease from one part 
of the body to another, as when cancer cells 
appear in parts of the body remote from the site of 
the primary tumor. 


Neurotransmitter—A chemical messenger used to 
transmit information in the nervous system. 


Treatment 


The only treatment for carcinoid tumor is surgical 
removal of the tumor. Although chemotherapy is some- 
times used when metastasis has occurred, it is rarely 
effective. The treatment for carcinoid syndrome is typi- 
cally meant to decrease the symptoms. Patients should 
avoid stress as well as foods that bring on the syndrome. 
If this does not work, there are a few medications that 
can help alleviate the symptoms. 


Prognosis 


The prognosis of carcinoid tumors is related to the 
specific growth patterns of that tumor, as well as its loca- 
tion. For localized disease the five-year survival rate can 
be 94%, whereas for patients where metastasis has 
occurred, the average five-year survival rate is 18%. 


Prevention 


Neuroendocrine tumors such as carcinoid tumors are 
rare, and no information consequently is yet available on 
cause or prevention. 


Resources 


BOOKS 

Jensen, R. T., and J. A. Norton. “Carcinoid Tumors and the 
Carcinoid Syndrome.” In Cancer, Principles and Practice 
of Oncology, ed. V. T. DeVita, S. Hellman, and S. A. 
Rosenberg. Philadelphia: Lippincott-Raven, 1997. 


PERIODICALS 

Modlin, I. M. “Gastric Carcinoids: The Yale Experience.” The 
Journal of the American Medical Association 274 (23 
Aug. 1995): 594. 


ORGANIZATIONS 
The Carcinoid Cancer Foundation, Inc. 1751 York Ave., New York, 
NY 10128. (212) 722-3132. <http://www.carcinoid.org>. 


Cindy L. A. Jones, PhD 
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| Neurofibromatosis 


Definition 


Neurofibromatosis (NF), or von Recklinghausen dis- 
ease, is a genetic disease in which patients develop multi- 
ple soft tumors (neurofibromas). These tumors occur 
under the skin and throughout the nervous system. 


Description 


Neural crest cells are primitive cells which exist dur- 
ing fetal development. These cells eventually turn into: 


e cells which form nerves throughout the brain, spinal 
cord, and body 


e cells which serve as coverings around the nerves that 
course through the body 


e pigment cells, which provide color to structures 


e the meninges, the thin, membranous coverings of the 
brain and spinal cord 


e cells which ultimately develop into the bony structures 
of the head and neck 


In neurofibromatosis, a genetic defect causes these 
neural crest cells to develop abnormally. This results in 
numerous tumors and malformations of the nerves, 
bones, and skin. 


Neurofibromatosis occurs in about one of every 
4,000 births. Two types of NF exist, NF-1 (90% of all 
cases), and NF-2 (10% of all cases). 


Causes and symptoms 


Both forms of neurofibromatosis are caused by a 
defective gene. NF-1 is due to a defect on chromosome 
17; NF-2 results from a defect on chromosome 22. Both 
of these disorders are inherited in a dominant fashion. 
This means that anybody who receives just one defective 
gene will have the disease. However, a family pattern of 
NF is only evident for about half of all cases of NF. The 
other cases of NF occur due to a spontaneous mutation (a 
permanent change in the structure of a specific gene). 
Once such a spontaneous mutation has been established 
in an individual, however, it is then possible to be passed 
on to any offspring. The chance of a person with NF 
passing on the NF gene to a child is 50%. 


NF-1 has a number of possible signs and can be 
diagnosed if any two of the following are present: 


e The presence of café-au-lait (French for coffee-with- 
milk) spots. These are patches of tan or light brown 
skin, usually about 5-15 mm in diameter. Nearly all 
patients with NF-1 will display these spots. 
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e Multiple freckles in the armpit or groin area. 


e Ninty percent of patients with NF-1 have tiny tumors 
called Lisch nodules in the iris (colored area) of the eye. 


e Neurofibromas. These soft tumors are the hallmark of 
NF-1. They occur under the skin, often located along 
nerves or within the gastrointestinal tract. Neurofibro- 
mas are small and rubbery, and the skin overlying them 
may be somewhat purple in color. 


e Skeletal deformities, such as a twisted spine (scoliosis), 
curved spine (humpback), or bowed legs. 


e Tumors along the optic nerve, which cause vision dis- 
turbance in about 20% of patients. 


e The presence of NF-1 in a patient’s parent, child, or 
sibling. 


There are very high rates of speech impairment, 
learning disabilities, and attention deficit disorder in chil- 
dren with NF-1. Other complications include the devel- 
opment of a seizure disorder, or the abnormal accumu- 
lation of fluid within the brain (hydrocephalus). A num- 
ber of cancers are more common in patients with NF-1. 
These include a variety of types of malignant brain 
tumors, as well as leukemia, and cancerous tumors of 
certain muscles (rhabdomyosarcoma), the adrenal glands 
(pheochromocytoma), or the kidneys (Wilms’ tumor). 


Patients with NF-2 do not necessarily have the same 
characteristic skin symptoms (café-au-lait spots, freck- 
ling, and neurofibromas of the skin) that appear in NF-1. 
The characteristic symptoms of NF-2 are due to tumors 
along the acoustic nerve. Interfering with the function of 
this nerve results in the loss of hearing; and the tumor 
may spread to neighboring nervous system structures, 
causing weakness of the muscles of the face, headache, 
dizziness, poor balance, and uncoordinated walking. 
Cloudy areas on the lens of the eye (called cataracts) 
frequently develop at an unusually early age. As in NF-1, 
the chance of brain tumors developing is unusually high. 


Diagnosis 

Diagnosis is based on the symptoms outlined above. 
Diagnosis of NF-1 requires that at least two of the listed 
signs are present. Diagnosis of NF-2 requires the pres- 
ence of either a mass on the acoustic nerve or another 
distinctive nervous system tumor. An important diagnos- 
tic clue for either NF-1 or NF-2 is the presence of the 
disorder in a patient’s parent, child, or sibling. 


Monitoring the progression of neurofibromatosis 
involves careful testing of vision and hearing. X-ray 
studies of the bones are frequently done to watch for the 
development of deformities. CT scans and MRI scans are 
performed to track the development/progression of 
tumors in the brain and along the nerves. Auditory 
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This person’s skin has multiple soft tumors, or neurofibro- 
mas. Such tumors develop underneath the skin. (Custom 
Medical Stock Photo. Reproduced by permission.) 


evoked potentials (the electric response evoked in the 
cerebral cortex by stimulation of the acoustic nerve) may 
be helpful to determine involvement of the acoustic 
nerve, and EEG (electroencephalogram, a record of elec- 
trical currents in the brain) may be needed for patients 
with suspected seizures. 


Treatment 


There are no available treatments for the disorders 
which underlie either type of neurofibromatosis. To some 
extent, the symptoms of NF-1 and NF-2 can be treated 
individually. Skin tumors can be surgically removed. 
Some brain tumors, and tumors along the nerves, can be 
surgically removed, or treated with drugs (chemothera- 
py) or x-ray treatments (radiation therapy). Twisting or 
curving of the spine and bowed legs may require surgical 
treatment, or the wearing of a special brace. 


Prognosis 


Prognosis varies depending on the types of tumors 
which an individual develops. As tumors grow, they 
begin to destroy surrounding nerves and structures. Ulti- 
mately, this destruction can result in blindness, deafness, 
increasingly poor balance, and increasing difficulty with 
the coordination necessary for walking. Deformities of 
the bones and spine can also interfere with walking and 
movement. When cancers develop, prognosis worsens 
according to the specific type of cancer. 
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Neurogenic bladder 


KEY TERMS 


Chromosome—A structure within the nucleus of 
every cell, which contains genetic information 
governing the organism's development. 


Mutation—A permanent change to the genetic 
code of an organism. Once established, a muta- 
tion can be passed on to offspring. 


Neurofibroma—A soft tumor usually located on a 
nerve. 


Tumor—An abnormally multiplying mass of cells. 


Prevention 


There is no known way to prevent the approximately 
50% of all NF cases which occur due to a spontaneous 
change in the genes (mutation). New cases of inherited 
NF can be prevented with careful genetic counseling. A 
person with NF can be made to understand that each of 
his or her offspring has a 50% chance of also having NF. 
When a parent has NF, and the specific genetic defect 
causing the parent’s disease has been identified, tests can 
be performed on the fetus (developing baby) during 
pregnancy. Amniocentesis or chorionic villus sam- 
pling are two techniques which allow small amounts of 
the baby’s cells to be removed for examination. The tis- 
sue can then be examined for the presence of the parent’s 
genetic defect. Some families choose to use this informa- 
tion in order to prepare for the arrival of a child with a 
serious medical problem. Other families may choose not 
to continue the pregnancy. 


Resources 


BOOKS 

Haslam, Robert H. A. “Neurocutaneous Syndromes.” In Nelson 
Textbook of Pediatrics, ed. Richard E. Behrman. Philadel- 
phia: W. B. Saunders Co., 1996. 


PERIODICALS 

“Health Supervision for Children with Neurofibromatosis.” 
Pediatrics 96, no. 2 (Aug. 1995): 368+. 

Levy, Charles E. “Physiatry and Care of Patients with Neurofi- 
bromatosis.” The Journal of the American Medical Associ- 
ation 278, no. 18 (12 Nov. 1997): 1493+. 

Waller, Amy L., and James E. Baumgartner. “Current Concepts 
in the Management of Neurofibromatosis Type 1.” Physi- 
cian Assistant 21, no. 8 (Aug. 1997): 103+. 


ORGANIZATIONS 

March of Dimes Birth Defects Foundation. 1275 Mamaroneck 
Ave., White Plains, NY 10605. (914) 428-7100. <http:// 
www.modimes.org>. 
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The National Neurofibromatosis Foundation, Inc., 95 Pine St., 
16th Floor, New York, NY 10005. (800) 323-7938. 
<http://nf.org>. 

Neurofibromatosis, Inc., 8855 Annapolis Rd., #110, Lanham, 
MD 20706-2924. (800) 942-6825. 


Rosalyn Carson-De Witt, MD 


Neurogenic arthropathy see Charcot’s joints 


I Neurogenic bladder 


Definition 


Neurogenic bladder is a dysfunction that results 
from interference with the normal nerve pathways asso- 
ciated with urination. 


Description 


Normal bladder function is dependent on the nerves 
that sense the fullness of the bladder (sensory nerves) 
and on those that trigger the muscle movements that 
either empty it or retain urine (motor nerves). The reflex 
to urinate is triggered when the bladder fills to 300-500 
ml. The bladder is then emptied when the contraction of 
the bladder wall muscles forces urine out through the 
urethra. The bladder, internal sphincters, and external 
sphincters may all be affected by nerve disorders that 
create abnormalities in bladder function. 


There are two categories of neurogenic bladder dys- 
function: overactive (spastic or hyper-reflexive) and 
underactive (flaccid or hypotonic). An overactive neuro- 
genic bladder is characterized by uncontrolled, frequent 
expulsion of urine from the bladder. There is reduced blad- 
der capacity and incomplete emptying of urine. An under- 
active neurogenic bladder has a capacity that is extremely 
large (up to 2000 ml). Due to a loss of the sensation of 
bladder filling, the bladder does not contract forcefully, 
and small amounts of urine dribble from the urethra as the 
bladder pressure reaches a breakthrough point. 


Causes and symptoms 


There are numerous causes for neurogenic bladder 
dysfunction and symptoms vary depending on the cause. 
An overactive bladder is caused by interruptions in the 
nerve pathways to the bladder occurring above the 
sacrum (five fused spinal vertebrae located just above the 
tailbone or coccyx). This nerve damage results in a loss 
of sensation and motor control and is often seen in 
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KEY TERMS 


Anticholinergic—An agent that blocks certain 
nerve impulses. 


Catheterization—Insertion of a slender, flexible 
tube into the bladder to drain urine. 


Compliance—A term used to describe how well a 
patient’s behavior follows medical advice. 


Cystometry—A test of bladder function in which 
pressure and volume of fluid in the bladder are 
measured during filling, storage, and voiding. 


Cystoscopy—A direct method of bladder study and 
visualization using a cystoscope (self-contained 
optical lens system). The cystoscope can be manip- 
ulated to view the entire bladder, with a guide sys- 
tem to pass it up into the ureters (tubes leading from 
the kidneys to the bladder). 


Glans penis—The bulbous tip of the penis. 


Motor nerves—Nerves that cause movement when 
stimulated. 


Parasympathomimetic—An agent whose effects 
mimic those resulting from stimulation of the 
parasympathetic nerves. 


stroke, Parkinson’s disease, and most forms of spinal- 
cord injuries. An underactive bladder is the result of 
interrupted bladder stimulation at the level of the sacral 
nerves. This may result from certain types of surgery on 
the spinal cord, sacral spinal tumors, or congenital 
defects. It also may be a complication of various dis- 
eases, such as syphilis, diabetes mellitus, or polio. 


Diagnosis 


Neurogenic bladder is diagnosed by carefully 
recording fluid intake and urinary output and by measur- 
ing the quantity of urine remaining in the bladder after 
voiding (residual urine volume). This measurement is 
done by draining the bladder with a small rubber tube 
(catheter) after the person has urinated. Kidney function 
also is evaluated by regular laboratory testing of the 
blood and urine. Cystometry may be used to estimate 
the capacity of the bladder and the pressure changes 
within it. These measurements can help determine 
changes in bladder compliance in order to assess the 
effectiveness of treatment. Doctors may use a cystoscope 
to look inside the bladder and tubes that lead to it from 
the kidneys (ureters). Cystoscopy may be used to assess 
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Perineal—The diamond-shaped region of the body 
between the pubic arch and the anus. 


Reflex—An involuntary response to a particular 
stimulus. 


Sensory nerves—Nerves that convey impulses from 
sense organs to the higher parts of the nervous sys- 
tem, including the brain. 


Sphincter—A band of muscles that surrounds a nat- 
ural opening in the body; these muscles can open 
or close the opening by relaxing or contracting. 


Ureter—A tube leading from one of the kidneys to 
the bladder. 


Urethra—tThe tube that leads from the bladder to 
the outside of the body. 


Urostomy—A diversion of the urinary flow away 
from the bladder, resulting in output through the 
abdominal wall. The most common method 
involves use of a portion of intestine to conduct the 
urine out through the abdomen and into an external 
pouch worn for urine collection. 


the loss of muscle fibers and elastic tissues and, in some 
cases, for removing small pieces of tissue for biopsy. 


Treatment 


Doctors using begin treating neurogenic bladder by 
attempting to reduce bladder stretching (distension) 
through intermittent or continuous catheterization. In 
intermittent catheterization, a small rubber catheter is 
inserted at regular intervals (four to six times per day) to 
approximate normal bladder function. This avoids the 
complications that may occur when a catheter remains in 
the bladder’s outside opening (urethra) continuously (an 
indwelling catheter). Intermittent catheterization should 
be performed using strict sterile technique (asepsis) by 
skilled personnel, and hourly fluid intake and output 
must be recorded. Patients who can use their arms may 
be taught to catheterize themselves. 


Indwelling catheters avoid distension by emptying the 
bladder continuously into a bedside drainage collector. Indi- 
viduals with indwelling catheters are encouraged to main- 
tain a high fluid intake in order to prevent bacteria from 
accumulating and growing in the urine. Increased fluid 
intake also decreases the concentration of calcium in the 
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Neurogenic bladder 


urine, minimizing urine crystallization and the subsequent 
formation of stones. Moving around as much as possible 
and a low calcium diet also help to reduce stone formation. 


Drugs may be used to control the symptoms pro- 
duced by a neurogenic bladder. The unwanted contrac- 
tions of an overactive bladder with only small volumes of 
urine may be suppressed by drugs that relax the bladder 
(anticholinergics) such as propantheline (Pro-Banthine) 
and oxybutynin (Ditropan). Contraction of an underac- 
tive bladder with normal bladder volumes may be stimu- 
lated with parasympathomimetics (drugs that mimic the 
action resulting from stimulation of the parasympathetic 
nerves) such as bethanechol (Urecholine). 


Long-term management for the individual with an 
overactive bladder is aimed at establishing an effective 
spontaneous reflex voiding. The amount of fluid taken in 
is controlled in measured amounts during the waking 
hours, with sips only toward bedtime to avoid bladder 
distension. At regular intervals during the day (every four 
to six hours when fluid intake is two to three liters per 24 
hours), the patient attempts to void using pressure over 
the bladder (Crede maneuver). The patient may also 
stimulate reflex voiding by abdominal tapping or stretch- 
ing of the anal sphincter. The Valsalva maneuver, 
involving efforts similar to those used when straining to 
pass stool, produces an increase in intra-abdominal pres- 
sure that is sometimes adequate to completely empty the 
bladder. The amount of urine remaining in the bladder 
(residual volume) is estimated by a comparison of fluid 
intake and output. The patient also may be catheterized 
immediately following the voiding attempt to determine 
residual urine. Catheterization intervals are lengthened as 
the residual urine volume decreases and catheterization 
may be discontinued when urine residuals are at an 
acceptable level to prevent urinary tract infection. 


For an underactive bladder, the patient may be 
placed on a similar bladder routine with fluid intake and 
output adjusted to prevent bladder distension. If an ade- 
quate voiding reflex cannot be induced, the patient may 
be maintained on clean intermittent catheterization. 


Some individuals who are unable to control urine 
output (urinary incontinence) due to deficient sphincter 
tone may benefit from perineal exercises. Although this 
is a somewhat dated technique, male patients with exten- 
sive sphincter damage may be helped by the use of a 
Cunningham clamp. The clamp is applied in a horizontal 
fashion behind the glans of the penis and must be 
removed approximately every four hours for bladder 
emptying to prevent bacteria from growing in the urine 
and causing an infection. Alternation of the Cunningham 
clamp with use of a condom collection device will 
reduce the skin irritation sometimes caused by the clamp. 
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Surgery is another treatment option for incontinence. 
Urinary diversion away from the bladder may involve cre- 
ation of a urostomy or a continent diversion. The surgical 
implantation of an inflatable sphincter is another option 
for certain patients. An indwelling urinary catheter is 
sometimes used when all other methods of incontinence 
management have failed. The long-term use of an 
indwelling catheter almost inevitably leads to some uri- 
nary tract infections, and contributes to the formation of 
urinary stones (calculi). Doctors may prescribe antibiotics 
preventively to reduce recurrent urinary tract infection. 


Alternative treatment 


The cause of the bladder problem must be deter- 
mined and treated appropriately. If nerve damage is not 
permanent, homeopathy and acupuncture may help 
restore function. 


Prognosis 


Individuals with an overactive bladder caused by 
spinal cord lesions at or above the seventh thoracic verte- 
bra, are at risk for sympathetic dysreflexia, a life-threat- 
ening condition which can occur when the bladder 
(and/or rectum) becomes overly full. Initial symptoms 
include sweating (particularly on the forehead) and 
headache, with progression to slow heart rate (bradycar- 
dia) and high blood pressure (hypertension). Patients 
should notify their physician promptly if symptoms do 
not subside after the bladder (or rectum) is emptied, or if 
the bladder (or rectum) is full and cannot be emptied. 


Resources 


BOOKS 

Agency for Health Care Policy and Research. Urinary Inconti- 
nence in Adults: Acute and Chronic Management. 
Rockville, MD: U.S. Department of Health and Human 
Services, 1996. 

Doughty, Dorothy B. Urinary and Fecal Incontinence. St. 
Louis: Mosby- Year Book, 1991. 

Monaham, Frances D., and Marianne Neighbors. Medical-Sur- 
gical Nursing: Foundations for Clinical Practice. 
Philadelphia: W. B. Saunders Co., 1998. 

Suddarth, Doris S. The Lippincott Manual of Nursing Practice. 
Philadelphia: J. B. Lippincott Co., 1991. 


ORGANIZATIONS 

Bladder Health Council, American Foundation for Urologic 
Disease. 300 West Pratt St., Suite 401, Baltimore, MD 
21201. (800) 242-2383 or (410) 727- 2908. 

National Association for Continence. P.O. Box 8310, Spartanburg, 
SC 29305-8310. (800) 252-3337. <http://www.nafc. org>. 

Simon Foundation for Continence. Box 835, Wilmette, IL 60091. 


Kathleen D. Wright, RN 
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Neuroleptics see Antipsychotic drugs 


Neurolinguisitic programming 


Definition 


Neurolinguistic programming (NLP) is aimed at 
enhancing the healing process by changing the conscious 
and subconscious beliefs of patients about themselves, 
their illnesses, and the world. These limiting beliefs are 
“reprogrammed” using a variety of techniques drawn 
from other disciplines including hypnotherapy and psy- 
chotherapy. 


Purpose 


Neurolinguistic programming has been used to 
change the limiting beliefs of patients about their 
prospects of recovery from a wide variety of medical con- 
ditions including Parkinson’s disease, AIDS, migraines, 
arthritis, and cancer. Practitioners claim to be able to cure 
most phobias in less than one hour, and to help in making 
lifestyle changes regarding exercise, diet, smoking, etc. 
NLP has also been used to treat allergies. In other fields, 
claimed benefits include improved relationships, commu- 
nication, motivation, and business performance. 


Description 
Origins 


NLP was originally developed during the early 
1970s by linguistics professor John Grinder and psychol- 
ogy and mathematics student Richard Bandler, both of 
the University of California at Santa Cruz. 


Studying the well-known psychotherapist Virginia 
Satir, the hypnotherapist Milton Erickson, the anthropol- 
ogist Gregory Bateson, and others whom they considered 
“charismatic superstars” in their fields, Grinder and Ban- 
dler identified psychological, linguistic and behavioral 
characteristics that they said contributed to the greatness 
of these individuals. On the other hand, they found that 
persons experiencing emotional difficulties could be sim- 
ilarly identified by posture, breathing pattern, choice of 
words, voice tone, eye movements, body language, and 
other characteristics. 


Grinder and Bandler then focused on using these 
indicators to analyze and alter patterns of thought and 
behavior. After publishing their findings in two books in 
1975, Grinder and Bandler parted company with them- 
selves, with a number of other collaborators, and with the 
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University of California, continuing their work on NLP 
outside the formal world of academia. As a result, NLP 
split into a number of competing schools. 


Popularized by television “infomercial” personality 
Anthony Robbins and others, NLP was quickly adopted 
in management and self-improvement circles. During the 
1990s, there was growing interest in NLP’s healing 
potential. 


In a health-care context, practitioners of neurolin- 
guistic programming first seek to identify the negative 
attitudes and beliefs with which a client has been “pro- 
grammed” since birth. This is accomplished by asking 
questions and observing physical responses such as 
changes in skin color, muscle tension, etc. Then, a wide 
variety of techniques is employed to “reprogram” limit- 
ing beliefs. For example, clients with chronic illness such 
as AIDS or cancer might be asked to displace the despair 
and loss of identity caused by the disease by visualizing 
themselves in vigorous health. Treatment by NLP practi- 
tioners is often of shorter duration than that of other 
alternative practitioners, but NLP self-help seminars and 
courses can be quite expensive. 


For those who wish to try self-treatment with NLP, a 
wide variety of books, audio tapes, and videos are available. 


Precautions 


NLP is particularly popular in the self-improvement 
and career-development fields, and some trainers and 
practitioners have little experience in its use for healing. 
Practitioners should be specifically asked about this. 


Because NLP is intended to enhance the healing 
process, it should not be used independently of other 
healing methods. In all cases of serious illness, a physi- 
cian should be consulted. 


Side effects 


NLP is believed to be generally free of harmful side 
effects. 


Research and general acceptance 


Although some physicians and mental health practi- 
tioners employ principles of neurolinguistic program- 
ming, the field is generally considered outside of main- 
stream medical practice and academic thinking. 


Resources 


ORGANIZATIONS 

Association for NLP. PO Box 78, Stourbridge, UK DY8 2YP. 

Australian Association of Professional Hypnotherapists and 
NLP Practitioners, Inc. PO BOX 1526, Southport, Gold 
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Coast, Queensland 4215, Australia. <http://www. 
members.tripod.com/~aaphan/index.html>. 
International NLP Trainers Association, Ltd. Coombe House, 
Mill Road, Fareham, Hampshire, UK PO16 OTN. (044) 
01489 571171. 
Society of Neuro-Lingustic Programming. PO Box 424, 
Hopatcong, NJ 07843. (201) 770-3600. 


David Helwig 


Neurologic bladder dysfunction see 
Neurogenic bladder 


I Neurologic exam 


Definition 


A neurological examination is an essential compo- 
nent of a comprehensive physical examination. It is a 
systematic examination that surveys the functioning of 
nerves delivering sensory information to the brain and 
caring motor commands (Peripheral nervous system) and 
impulses back to the brain for processing and coordinat- 
ing (Central nervous system). 


Purpose 


A careful neurological evaluation can help to deter- 
mine the cause of impairment since a clinician can begin 
localizing the problem. Symptoms that occur unexpect- 
edly suggest a blood vessel or seizure problem. Those 
that are not so sudden suggest a possible tumor. Symp- 
toms that have a waning course with recurrences and 
worsen over time suggest a disease that destroys nerve 
cells. Others that are chronic and progressive indicate a 
degenerative disorder. In cases of trauma, symptoms may 
be evident upon inspection and causes may be explained 
by third party witnesses. Some patients may require 
extensive neurological screening examination (NSE) 
and/or neurological examination (NE) to determine the 
cause. The NH will assist the clinician to diagnose ill- 
nesses such as seizure disorders, narcolepsy, migraine 
disorders, dizziness, and dementia. 


Description 


A neurological screening is an essential component 
of every comprehensive physical examination. In cases 
of neurological trauma, disease, or psychological disor- 
ders patients are usually given a very in-depth neurologi- 
cal examination. The examination is best performed in a 


2350 


systematic manner, which means that there is a recom- 
mended order for procedures. 


Neurological screening examination 


The NSE is basic procedure especially in patients 
who have a general neurological complaint or symptoms. 
The NSE consists of six areas of assessment: 


e mental status: assessing normal orientation to time, 
place, space, and speech 


* cranial nerves: checking the eyes with a special light 
source (ophthalmoscope), and also assessment of facial 
muscles strength and functioning 


e motor: checking for tone, drift, heal, and toe and walking 
e sensory: cold and vibration tests 


e coordination: observing the patient walk and finger to 
nose testing 


e reflexes: using a special instrument the clinician taps an 
area above a nerve to emit a reflex (usually movement 
of muscle groups) 


Neurological examination 


The NE should be performed on a patient suspected 
of having neurological trauma, neurological, or psycho- 
logical diseases. The NE is performed in a systematic 
and comprehensive manner. The NE consists of several 
comprehensive and in-depth assessments of mental sta- 
tus, cranial nerves, motor examination, reflexes, sensory 
examination, and posture and walking (gait) analysis. 


MENTAL STATUS EXAMINATION (MSE). There are 
two types of MSE, informal and formal. The informal 
MSE is usually done when clinicians are obtaining his- 
torical information from a patient. The formal MSE is 
performed in a patient suspected of a neurological prob- 
lem. The patient is commonly asked his/her name, the 
location, the day, and date. Retentive memory capability 
and immediate recall can be assessed by determining the 
number of digits that can be repeated in sequence. 
Recent memory is typically examined by testing recall 
potential of a series of objects after defined times, usual- 
ly within five and 15 minutes. Remote memory can be 
assessed by asking the patient to review in a coherent and 
chronological fashion, his or her illness or personal life 
events that the patient feels comfortable talking about. 
Patient recall of common historical or current events can 
be utilized to assess general knowledge. Higher function- 
ing (referring to brain processing capabilities) can be 
assessed by spontaneous speech, repetition, reading, 
naming, writing, and comprehension. The patient may be 
asked to perform further tasks such as identification of 
fingers, whistling, saluting, brushing teeth motions, 
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combing hair, drawing, and tracing figures. These proce- 
dures will assess the intactness of what is called domi- 
nant (left-sided brain) functioning or higher cortical 
function referring to the portion of the brain that regu- 
lates these activities. 


The MSE is particularly important in the specialty of 
psychotherapy. Psychotherapists recommend an in-depth 
MSE to all patients with possible organic (referring to 
the body) or psychotic disorders. This examination is 
also performed in a systematic and orderly manner. It is 
divided into several categories: 


e Appearance: This assessment determines the patient’s 
presentation, i.e. how the patient looks (clothes posture, 
grooming, and alertness). 


e Behavior: This assesses the patient’s motor (move- 
ments) activity such as walking, gestures, muscular 
twitching, and impulse control. 


Speech: the patient’s speech can be examined concern- 
ing volume, rate of speech and coherence. Patients who 
exhibit latent or delayed speech can indicate depres- 
sion, while a rapid or pressured speech may suggest 
possible mania or anxiety. 


Mood and affect: Normal mood is term euthymia. 
There is variation in mood presentations and patients 
may display a flat, labile, blunted, constructed or inap- 
propriate mood. The patient can also be euphoric (ele- 
vated) or dysphoric (on the down side). 


Thought processes and content: This category is typi- 
cally assessed by determining word usage (can indicate 
brain disease), thought stream (whether thoughts are 
slow, restricted, blocked, or overabundant), continuity 
of thought (referring to associations among ideas), and 
content of thought (delusional thoughts). 


Perception: This assessment examines the patient’s 
ability to hear, see, touch, taste, and smell. Certain psy- 
chological states may cause hearing and visual halluci- 
nations. Impairments of smell and touch are usually 
caused by medical (organic) causes or as side effects 
from certain medications. 


Attention and concentration: This clinician assesses the 
patient’s ability to focus on a specific task or activity. 
Abnormalities in attention and concentration can indi- 
cate problems related to anxiety or hallucinations. 


Orientation: The patient is examined for orientation to 
time, place, and identification of self (asking the 
patient his/her name). Disturbances in orientation can 
be due to a medical condition (other than psychologi- 
cal), substance abuse, or as a side effect of certain 
medications such as those used to treat depression, 
anxiety or psychosis (since these medications usually 
have a sedative affect). 
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e Memory: Patients are examined for remote, recent, and 
immediate memory capabilities. Remote and recent 
memory can be assessed by the patient’s ability to 
recall historical and current events. Immediate memory 
can be tested by naming three objects and asking the 
patient to repeat the named objects immediately, then 
after five and 15 minute intervals. 


Judgment: This category evaluates the patient’s ability 
to exercise appropriate judgment. It also determines 
whether the patient has an understanding of conse- 
quences associated with their actions. 


Intelligence and information: The only precise mea- 
surement for this category can be obtained by adminis- 
tering specialized intelligence tests, However a prelimi- 
nary assessment of intelligence can be made based on 
the patient’s fund of information, general knowledge, 
awareness of current events, and the ability for abstract 
thinking (thinking of unique concepts). 


e Insight: Insight in the MSE pertains to the patient’s 
awareness of their problem that prompted them to seek 
professional examination. Insight concerning the pre- 
sent illness can range from denial to fleeting admission 
of current illness. 


CRANIAL NERVES (CN). Cranial nerves are special- 
ized nerves that originate in the brain and connect to spe- 
cialized structures such as the nose, eyes, muscles in the 
face, scalp, ear, and tongue. 


e CNI: This nerve checks for visual capabilities. Patients 
are usually given the Snellen Chart (a chart with rows 
of large and small letters). Patients read letters with one 
eye at a time. 


e CN III, IV, and VI: These nerves examine the pupillary 
(the circular center structure of the eye that light rays 
enter) reaction. The pupils get smaller, normally when 
exposed to the light. The eyelids are also examined for 
drooping or retraction. The eyeball is also checked for 
abnormalities in movement. 


e CNV: The clinician can assess the muscles on both sides 
of the scalp muscles (the temporalis muscle). Addition- 
ally the jaw can be tested for motion resistance, open- 
ing, protrusion, and side-to-side mobility. The cornea 
located is a transparent tissue covering the eyeball and 
could be tested for intactness by lightly brushing a wisp 
of cotton directly on the outside of the eye. 


e CNVII: Examination of CNVII assesses asymmetry of 
the face at rest and during spontaneous movements. The 
patient is asked to raise eyebrows, wrinkle forehead, 
close eyes, frown, smile, puff cheeks, purse lips, whis- 
tle, and contract chin muscles. Taste for the front and 
middle portions of the tongue can also be examined. 
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Neurologic exam 


e CNVIII: Testing for this CN deals with hearing. The 
clinician usually uses a special instrument called a tun- 
ing fork and tests for air conduction and structural 
problems which can occur inside the ear. 


CN IX and X: These tests will evaluate certain struc- 
tures in the mouth. The clinician will usually ask the 
patient to say “aah” and can detect abnormal position- 
ing of certain structures such as the palatel-uvula. The 
examiner will also assess the sensation capabilities of 
the pharynx, by stimulating the area with a wooden 
tongue depressor, causing a gag reflex. 


CNXI: This nerve is usually examined by asking the 
patient to shrug shoulders (testing a muscle called the 
trapezius) and rotating the head to each side (testing a 
muscle called the sternocleidomastoid). These muscles 
are responsible for movement of the shoulders and 
neck. The test is usually done with resistance, meaning 
the examiner holds the area while the patient is asked 
to move. This is done to assess patient’s strength in 
these areas. 


e CNXII: This nerve tests the bulk and power of the 
tongue. The examiner looks for tongue protrusion 
and/or abnormal movements. 


MOTOR EXAMINATION. The motor examination 
assesses the patient’s muscle strength, tone, and shape. 
Muscles could be abnormally larger than expected (hyper- 
trophy) or small due to tissues destruction (atrophy). It is 
important to assess if there is evidence of twitching or 
abnormal movements. Involuntary movements due to tics 
or myoclonus can be observed. Additionally, movements 
can be abnormal during maintained posture in neurologi- 
cal disorders such as Parkinson’s disease. Muscle tone is 
usually tested by applying resistance to passive motion of 
a relaxed limb. Power is assessed for movements at each 
joint. Decreases or increases in muscle tone can help the 
examiner localize the affected area. 


REFLEXES. The patient’s reflexes are tested by using 
a special instrument that looks like a little hammer. The 
clinician will tap the rubber triangular shaped end in sev- 
eral different areas in the arms, knee, and Achilles heal 
area. The clinician will ask the patient to relax and gently 
tap the area. If there is a difference in response from the 
left to right knee, then there may be an underlying prob- 
lem that merits further evaluation. A difference in reflex- 
es between the arms and legs usually indicates of a lesion 
involving the spinal cord. Depressed reflexes in only one 
limb, while the other limb demonstrates a normal 
response usually indicates a peripheral nerve lesion. 


SENSORY EXAMINATION. Although a very essential 
component of the NE, the sensory examination is the 
least informative and least exacting since it requires 
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patient concentration and cooperation. Five primary sen- 
sory categories are assessed: vibration (using a tuning 
fork), joint position (examiner moves the limb side-to- 
side and in a downward position), light touch, pinprick, 
and temperature. Patients who have sensory abnormali- 
ties may have a lesion above the thalamus. Spinal cord 
lesions or disease can possibly be detected by pinprick 
and temperature assessment. 


COORDINATION. The patient is asked to repetitively 
touch his nose using his index finger and then to touch the 
clinician’s outstretched finger. Coordination can also be 
assessed by asking the patient to alternate tapping the palm 
then the back of one hand on the thigh. For coordination in 
the lower extremities on legs, the patient lies on his or her 
back and is asked to slide the heel of each foot from the 
knee down the shin of the opposite leg and to raise the leg 
and touch the examiners index finger with the great toe. 


WALKING (GAIT). Normal walking is a complex 
process and requires usage of multiple systems such as 
power, coordination and sensation working together in a 
coordinated fashion. The examination of gait can detect a 
variety of disease states. Decreased arm swinging on one 
side is indicative of corticospinal tract disease. A stooped 
down posture and short-stepped gait may suggest Parkin- 
son’s syndrome. A high stepped, slapping gait may be the 
result of a peripheral nerve disease. 


Preparation 


The MSE is the first step in a continuous assessment 
to determine the diagnosis a psychotherapist should take a 
detailed medical history in the process of ruling out a gen- 
eral medical condition. If a general medical disease is 
suspected, referral is indicated to rule out this category. 
Once a medical condition has been fully excluded the 
therapist can then localize the components of an abnormal 
MSE to determine the underlying psychological disorder. 
Once this is determined treatment may included, but is 
not limited to therapy sessions and/or medication. For 
neurological diseases the clinician will use information 
gained from the NE for ordering further tests. These tests 
may include a complete blood analysis, liver function 
tests, kidney function tests, hormone tests, and a lumbar 
puncture to determine abnormalities in cerebrospinal 
fluid. In cases a trauma (car accident, sports injury) the 
NE is a quick and essential component of emergency 
assessment. One a diagnosis is determined emergency 
measures may include further tests and/or surgery. 


Aftercare 


Care is usually specific once the final diagnosis has 
been determined. In psychological cases the treatment 
may include therapy and/or medication. In causes of an 
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KEY TERMS 


Corticospinal tract—A tract of nerve cells that car- 
ries motor commands from the brain to the spinal 
cord. 


Gait—Referring to walking motions. 


Reflex—A response, usually a movement, elicited 
by tapping on the nerve with a special hammer- 
like instrument. 


Thalamus—A part of the brain that filters incoming 
sensory information. 


acute insult such as stroke or trauma, the patient is usual- 
ly admitted to the hospital for appropriate treatment. 
Some neurological diseases are chronic and require con- 
servative (medical) treatment and frequent follow-up vis- 
its for monitoring and stability or progression of the dis- 
ease state. The MSE and NE are good diagnostic tools. 
Further testing using advanced technological procedures 
are usually required for definitive diagnosis and initiation 
of disease-specific treatment. 


The outcome depends ultimately on the final diagno- 
sis. Neurological diseases typically follow a chronic 
course. Situations that present as trauma may require sur- 
gical intervention and intensive care with an outcome 
usually proportional to extent of injuries. Psychological 
disorders may require long term (chronic) treatment 
and/or medication(s). Most neurological conditions 
require follow-up and periodic monitoring. 


Resources 


BOOKS 

Behrman, Richard E., et al, eds. Nelson Textbook of Pediatrics 
16th ed. W. B. Saunders Company, 2000. 

Goldman, Lee, et al. Cecil s Textbook of Medicine. 21st ed. W. 
B. Saunders Company, 2000. 

Rosen, Peter. Emergency Medicine: Concepts and Clinical 
Practice. 4th ed. Mosby- Year Book, Inc., 1998. 


PERIODICALS 

Sturmann, K. “Neurologic Emergencies: The Neurologic 
Examination.” Emergency Medicine Clinics of North 
America 15 (Aug. 1997). 


Laith Farid Gulli, M.D. 
Bilal Nasser, M.Sc. 


Neuromuscular junction disease see 
Myasthenia gravis 
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Neuropathic bladder see Neurogenic 
bladder 


i Neutropenia 


Definition 

Neutropenia is an abnormally low level of neu- 
trophils in the blood. Neutrophils are white blood cells 
(WBCs) produced in the bone marrow that ingest bacte- 
ria. Neutropenia is sometimes called agranulocytosis or 
granulocytopenia because neutrophils make up about 
60% of WBCs and have granules inside their cell walls. 
Neutropenia is a serious disorder because it makes the 
body vulnerable to bacterial and fungal infections. 


Description 


The normal level of neutrophils in human blood 
varies slightly by age and race. Infants have lower counts 
than older children and adults, and African Americans 
have lower counts than Caucasians or Asians. The aver- 
age adult level is 1500 cells/mm’ of blood. Neutrophil 
counts (in cells/mm’) are interpreted as follows: 


e greater than 1000. Normal protection against infection. 
e 500-1000. Some increased risk of infection. 
e 200-500. Great risk of severe infection. 


e lower than 200. Risk of overwhelming infection; requires 
hospital treatment with antibiotics. 


Causes and symptoms 
Causes 
Neutropenia may result from three processes: 


DECREASED WBC PRODUCTION. Lowered produc- 
tion of white blood cells is the most common cause of 
neutropenia. It can result from: 


e medications that affect the bone marrow, including 
cancer drugs, chloramphenicol (Chloromycetin), anti- 
convulsant medications, and antipsychotic drugs 
(Thorazine, Prolixin, and other phenothiazines) 


e hereditary and congenital disorders that affect the bone 
marrow, including familial neutropenia, cyclic neu- 
tropenia, and infantile agranulocytosis 


* cancer, including certain types of leukemia 
e radiation therapy 
* exposure to pesticides 


e vitamin B, and folate (folic acid) deficiency 


2353 


eiuadoujnan 


Neutropenia 


DESTRUCTION OF WBCS. WBCs are used up at a 
faster rate by: 


e acute bacterial infections in adults 
e infections in newborns 


e certain autoimmune disorders, including systemic 
lupus erythematosus (SLE) 


* penicillin, phenytoin (Dilantin), and sulfonamide med- 
ications (Benemid, Bactrim, Gantanol) 


SEQUESTRATION AND MARGINATION OF WBCS. 
Sequestration and margination are processes in which 
neutrophils are removed from the general blood circula- 
tion and redistributed within the body. These processes 
can occur because of: 


e hemodialysis 


e felty’s syndrome or malaria, the neutrophils accumu- 
late in the spleen. 


e bacterial infections, the neutrophils remain in the infect- 
ed tissues without returning to the bloodstream. 


Symptoms 


Neutropenia has no specific symptoms except the 
severity of the patient’s current infection. In severe neu- 
tropenia, the patient is likely to develop periodontal dis- 
ease, oral and rectal ulcers, fever, and bacterial pneumo- 
nia. Fever recurring every 19-30 days suggests cyclical 
neutropenia. 


Diagnosis 


Diagnosis is made on the basis of a white blood cell 
count and differential. The cause of neutropenia is 
often difficult to establish and depends on a combination 
of the patient’s history, genetic evaluation, bone marrow 
biopsy, and repeated measurements of the WBC. 


Treatment 


Treatment of neutropenia depends on the underlying 
cause. 


Medications 


Patients with fever and other signs of infection are 
treated for seven to 10 days with antibiotics. Nutritional 
deficiencies are corrected by green vegetables to supply 
folic acid, and by vitamin B supplements. 


Medications known to cause neutropenia are 
stopped. Neutropenia related to pesticide exposure is 
treated by removing the patient from the contaminated 
environment. 
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KEY TERMS 


Cyclical neutropenia—A rare genetic blood disor- 
der in which the patient’s neutrophil level drops 
below 500/mm? for six to eight days every three 
weeks. 


Differential—A blood cell count in which the per- 
centages of cell types are calculated as well as the 
total number of cells. 


Felty’s syndrome—An autoimmune disorder in 
which neutropenia is associated with rheumatoid 
arthritis and an enlarged spleen. 


Granulocyte—Any of several types of white blood 
cells that have granules in their cell substance. 
Neutrophils are the most common type of granu- 
locyte. 


Neutrophil—A granular white blood cell that 
ingests bacteria, dead tissue cells, and foreign 
matter. 


Sargramostim—A medication made from yeast 
that stimulates WBC production. It is sold under 
the trade names Leukine and Prokine. 


Sequestration and margination—The removal of 
neutrophils from circulating blood by cell changes 
that trap them in the lungs and spleen. 


Patients receiving chemotherapy for cancer may be 
given a blood growth factor called sargramostim 
(Leukine, Prokine) to stimulate WBC production. 


Surgery 


Patients with Felty’s syndrome who have repeated 
infections may have their spleens removed. 


Prognosis 


The prognosis for mild or chronic neutropenia is 
excellent. Recovery from acute neutropenia depends on 
the severity of the patient’s infection and the promptness 
of treatment. 


Resources 


BOOKS 

Baehner, Robert L. “Neutropenia.” In Conn’s Current Therapy, 
1996, ed. Robert E. Rakel. Philadelphia: W. B. Saunders 
Co., 1996. 

“Hematology and Oncology: Leukopenia; Neutropenia.” In 
The Merck Manual of Diagnosis and Therapy. 16th ed. 
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Ed. Robert Berkow. Rahway, NJ: Merck Research Labo- 
ratories, 1992. 

“Infectious Diseases: Neonatal Sepsis.” In Neonatology: Man- 
agement, Procedures, On-Call Problems, Diseases and 
Drugs, ed. Tricia Lacy Gomella, et al. Norwalk, CT: 
Appleton & Lange, 1994. 

Lane, Peter A., et al. “Hematologic Disorders.” In Current 
Pediatric Diagnosis & Treatment, ed. William W. Hay Jr., 
et al. Stamford: Appleton & Lange, 1997. 

Linker, Charles A. “Blood.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 

Pearson, Starr P., and Stanley J. Russin. “Quantitative Disor- 
ders of Granulocytes.” In Current Diagnosis. Vol. 9. Ed. 
Rex B. Conn, et al. Philadelphia: W. B. Saunders Co., 
1997. 

Physicians’ Guide to Rare Diseases. Ed. Jess G. Thoene. Mont- 
vale, NJ: Dowden Publishing Co., Inc., 1995. 


Rebecca J. Frey 


Nevirapine see Non-nucleoside reverse 
transcriptase inhibitors 


Nevus see Moles 


Newborn life support see Extracorporeal 
membrane oxygenation 


Niacin deficiency see Pellagra 


Nicotine see Smoking; Smoking-cessation 
drugs 


Nicotinic acid deficiency see Pellagra 
Niemann-Pick disease see Lipidoses 
Nifedipine see Calcium channel blockers 
Night blindness see Vitamin A deficiency 


I Night terrors 


Definition 


Night terrors are a sleep disorder characterized by 
anxiety episodes with extreme panic, often accompanied 
by screaming, flailing, fast breathing, and sweating and 
that usually occur within a few hours after going to sleep. 


Description 


Night terrors occur most commonly in children 
between the ages of four and 12 but can also occur at all 
ages. Affected individuals usually suffer these episodes 


GALE ENCYCLOPEDIA OF MEDICINE 2 


within a few hours after going to sleep. They appear to 
bolt up suddenly, and wake up screaming, sweating and 
panicked. The episode may last anywhere from five to 20 
minutes. During this time, the individual is actually 
asleep, although the eyes may open. Quite often, nothing 
can be done to comfort the affected person. Very often, 
the person has no memory of the episode upon waking 
the next day. 


Night terrors are differentiated from nightmares in 
that they have been shown to occur during Stage 4 of 
sleep, or in REM sleep, while nightmares can occur any- 
time throughout the sleep cycle. 


Causes and symptoms 


Suffering from night terrors seems to run in families. 
Extreme tension or stress can increase the incidence of 
the episodes. In adults, the use of alcohol also contributes 
to an increased incidence of night terrors. Episodes 
sometimes occur after an accident involving head 
injury. Other factors thought to contribute to episodic 
night terrors, but not actually cause them, include: 


* medications 
* excessive tiredness at bedtime 
* eating a heavy meal prior to bedtime 


¢ drug abuse 


Diagnosis 


Night terrors are primarily diagnosed by observing 
the person suffering from an episode. The following 
symptoms are characteristic of a person suffering from a 
night terror: 


* panic 
* sweating 
* gasping, moaning, crying or screaming during sleep 


e little or no recollection of the episode upon awakening 


Treatment 


In most cases, the individual will still be asleep as 
the night terror episode happens and will prove difficult 
to awaken. The goal should be to help the affected person 
go back into a calm state of sleep. The lights should be 
turned on, and soothing comments should be directed at 
the person, avoiding brusque gestures such as shaking 
the person or shouting to startle them out of the episode. 
Any form of stress should be avoided. 


Individuals affected by night terrors should be evalu- 
ated by a physician if they are really severe and occur 
frequently. A physician can recommend the best treat- 
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Nitrogen narcosis 


KEY TERMS 


Benzodiazepines—A class of drugs that suppress- 
es Stage 4 of sleep. 


REM sleep—Rapid Eye Movement phase of sleep, 
a mentally active period during which dreaming 
occurs. 


Sleep disorder—Any disorder that keep a person 
from falling asleep or staying asleep. 


ment for the particular circumstances of the night terrors. 
In some severe cases, the physician may prescribe a ben- 
zodiazepine tranquilizer, such as Diazepam, known to 
suppress Stage 4 of sleep. The physician may also refer 
the affected person for further evaluation by a sleep dis- 
order specialist. It should be noted that episodic night 
terrors in children are normal and do not suggest the 
presence of psychological problems. In adults, night ter- 
rors are more likely to be related to a significant stress- 
related or emotional problem. 


Prognosis 


In children, night terror episodes in children usually 
end by the age of 12. 


Prevention 


If a child seems to have a regular pattern of night ter- 
ror episodes, he should be gently awakened about 15 
minutes before the episode usually happens. The child 
should be kept awake and out of the bed for a short peri- 
od of time and then allowed to return to bed. 


Since sleep deprivation is a strong trigger for night 
terror episodes, children should not be allowed to 
become overtired. Having children take a nap during the 
day may be useful. 


Adults affected by night terror episodes should 
avoid stress, the consumption of alcohol and stimulants 
before going to sleep. 


Resources 


BOOKS 

Berkow, Robert. The Merck Manual of Medical Information. 
Whitehouse Station: Merck Research Laboratories, 1997. 

Larson, David E. Mayo Clinic Family Health Book. New York: 
William Morrow and Company, 1996. 


PERIODICALS 
Laberge, Luc, et. al. “Development of Parasomnias from Child- 
hood to Early Adolescence.” Pediatrics (July 2000): 67-74. 
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American Academy of Family Physicians. “Nightmares and 
Night Terrors in Children.” October 2000. 


ORGANIZATIONS 

American Sleep Disorders Association, 6301 Bandel Road 
Suite 101, Rochester, MN 55901. (507) 287-6008. <http:// 
www.asda.org>. 

National Foundation for Sleep and Related Disorders in Chil- 
dren, 4200 W. Peterson Suite 109, Chicago, IL 60646. 
(708) 971-1086. 


Kim Sharp, MLn 


Nitrates see Antiangina drugs 
Nitrofurantoin see Urinary anti-infectives 


I Nitrogen narcosis 


Definition 


Nitrogen narcosis is a condition that occurs in divers 
breathing compressed air. When divers go below depths 
of approximately 100 ft, increase in the partial pressure 
of nitrogen produces an altered mental state similar to 
alcohol intoxication. 


Description 


Nitrogen narcosis, commonly referred to as “rapture 
of the deep,” typically becomes noticeable at 100 ft 
underwater and is incapacitating at 300 ft, causing stu- 
por, blindness, unconsciousness, and even death. Nitro- 
gen narcosis is also called “the martini effect” because 
divers experience an effect comparable to that from one 
martini on an empty stomach for every 50 ft of depth 
beyond the initial 100 ft. 


Causes and symptoms 


Nitrogen narcosis is caused by gases in the body act- 
ing in a manner described by Dalton’s Law of partial 
pressures: the total pressure of a gas mixture is equal to 
the sum of the partial pressures of gases in the mixture. 
As the total gas pressure increases with increasing dive 
depth, the partial pressure of nitrogen increases and more 
nitrogen becomes dissolved in the blood. This high nitro- 
gen concentration impairs the conduction of nerve 
impulses and mimics the effects of alcohol or narcotics. 


Symptoms of nitrogen narcosis include: wooziness; 
giddiness; euphoria; disorientation; loss of balance; loss 
of manual dexterity; slowing of reaction time; fixation of 
ideas; and impairment of complex reasoning. These 
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effects are exacerbated by cold, stress, and a rapid rate of 
compression. 


Diagnosis 


A diagnosis must be made on circumstantial evi- 
dence of atypical behavior, taking into consideration the 
depth of the dive and the rate of compression. Nitrogen 
narcosis may be differentiated from toxicity of oxygen, 
carbon monoxide, or carbon dioxide by the absence of 
such symptoms as headache, seizure, and bluish color of 
the lips and nail beds. 


Treatment 


The effects of nitrogen narcosis are totally reversed 
as the gas pressure decreases. They are typically gone by 
the time the diver returns to a water depth of 60 ft. Nitro- 
gen narcosis has no hangover or lasting effects requiring 
further treatment. However, a doctor should be consulted 
whenever a diver has lost consciousness. 


Prognosis 


When a diver returns to a safe depth, the effects of 
nitrogen narcosis disappear completely. Some evidence 
exists that certain divers may become partially acclimat- 
ed to the effects of nitrogen narcosis with frequency— 
the more often they dive, the less the increased nitrogen 
seems to affect them. 


Prevention 


Helium may be used as a substitute for nitrogen to 
dilute oxygen for deep water diving. It is colorless, odor- 
less, tasteless, and chemically inert. However, it is more 
expensive than nitrogen and drains body heat from a 
diver. In diving with rapid compression, the helium-oxy- 
gen mixture may produce nausea, dizziness, and trem- 
bling, but these adverse reactions are less severe than 
nitrogen narcosis. 


Nitrogen narcosis can be avoided by limiting the 
depth of dives. The risk of nitrogen narcosis may also be 
minimized by following safe diving practices, including 
proper equipment maintenance, low work effort, proper 
buoyancy, maintenance of visual cues, and focused 
thinking. In addition, no alcohol should be consumed 
within 24 hours of diving. 


Resources 


BOOKS 

Martin, Lawrence. Scuba Diving Explained: Questions and 
Answers of Physiology and Medical Aspects of Scuba Div- 
ing. Flagstaff, AZ: Best Publishing, 1997. 
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KEY TERMS 


Compressed air—Air that is held under pressure in 
a tank to be breathed by underwater divers. A tank 
of compressed air is part of a diver’s scuba (self- 
contained underwater breathing apparatus) gear. 


Compression—An increase in pressure from the 
surrounding water that occurs with increasing div- 
ing depth. 

Partial pressure—tThe pressure exerted by one of 
the gases in a mixture of gases. The partial pressure 
of the gas is proportional to its concentration in the 
mixture. The total pressure of the gas mixture is the 
sum of the partial pressures of the gases in it (Dal- 
ton’s Law) and as the total pressure increases, each 
partial pressure increases proportionally. 


ORGANIZATIONS 

American College of Hyperbaric Medicine. P.O. Box 25914- 
130, Houston, Texas 77265. (713) 528-0657. <http:// 
www.hyperbaricmedicine.org>. 

Divers Alert Network. The Peter B. Bennett Center, 6 West 
Colony Place, Durham, NC 27705. (800) 446-2671. 
<http://www.diversalertnetwork.org>. 

Undersea and Hyperbaric Medical Society. 10531 Metropolitan 
Ave., Kensington, MD 20895. (301) 942-2980. <http:// 
www.uhms.org>. 


Bethany Thivierge 


Nitroglycerin see Antiangina drugs 
Nlein purpura see Allergic purpura 
NMR see Magnetic resonance imaging 


Nocardia asteroides infection see 
Nocardiosis 


| Nocardiosis 


Definition 


Nocardiosis is a serious infection caused by a fungus- 
like bacterium that begins in the lungs and can spread to 
the brain. 


Description 


Nocardiosis is found throughout the world among 
people of all ages, although it is most common in older 
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SISOIPARION 


Non-nucleoside reverse transcriptase inhibitors 


people and males. While people with poor immunity are 
vulnerable to this infection, it sometimes strikes individ- 
uals with no history of other diseases. Nocardiosis is rare 
in AIDS patients. It is not transmitted by person-to-per- 
son contact. 


Causes and symptoms 


Nocardiosis is caused by a bacterium of the Nocar- 
dia species—usually N. asteroides, an organism that is 
normally found in the soil. The incubation period is not 
known, but is probably several weeks. 


The bacteria can enter the human body when a person 
inhales contaminated dust. Less often, people can pick up 
the bacteria in contaminated puncture wounds or cuts. 


Symptoms 


The infection causes a cough similar to pneumonia 
or tuberculosis, producing thick, sometimes bloody, 
sputum. Other symptoms include chills, night sweats, 
chest pain, weakness, loss of appetite and weight loss. 
Nocardiosis does not, however, respond to short-term 
antibiotics. 


Complications 


In about one-third of patients, the infection spreads 
from the blood into the brain, causing brain abscesses. 
This complication can trigger a range of symptoms 
including severe headache, confusion, disorientation, 
dizziness, nausea and seizures, and problems in walking. 
If a brain abscess ruptures, it can lead to meningitis. 


About a third of patients with nocardiosis also have 
abscesses in the skin or directly underneath the skin. 
They may also have lesions in other organs, such as the 
kidneys, liver, or bones. 


Diagnosis 


Nocardia is not easily identified from cultures of 
sputum or discharge. A doctor can diagnose the condi- 
tion using special staining techniques and taking a thor- 
ough medical history. Lung biopsies or x rays also may 
be required. Up to 40% of the time, however, a diagnosis 
can’t be made until an autopsy is done. 


Treatment 


Treatment of nocardiosis includes bed rest and high 
doses of medication for a period of 12 to 18 months, 
including sulfonamide drugs or a combination of 
trimethoprim-sulfamethoxazole (Bactrim, Septra). If the 
patient doesn’t respond to these drugs, antibiotics such as 
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KEY TERMS 


Abscess—A localized area of infection in a body 
tissue. Abscesses in the brain or skin are possible 
complications of nocardiosis. 


Meningitis—An infection of the outer covering of 
the brain (meninges) that can be caused by either 
bacteria or a virus. 


ampicillin (Amcill, Principen) or erythromycin (E- 
Mycin, Eryc) may be tried. 


The abscesses may need to be drained and dead tis- 
sue cut away. Other symptoms are treated as necessary. 


Prognosis 


Nocardiosis is a serious disease with a high mortali- 
ty rate. If it has been diagnosed early and caught before 
spreading to the brain, the prognosis is better. Even with 
appropriate treatment, however, the death rate is still 
50%. Once the infection reaches the brain, the death rate 
is above 80%. This outcome is most commonly seen in 
patients with a weakened immune system. 


Resources 


BOOKS 
Handbook of Diseases. Ed. June Norris. Springhouse, PA: 
Springhouse Corp., 1996. 


Carol A. Turkington 


Nodule see Skin lesions 
Non-A, non-B hepatitis see Hepatitis C 


Non-Hodgkin’s lymphomas see Malignant 
lymphomas 


Non-melanoma skin cancer see Skin 
cancer, non-melanoma 


| Non-nucleoside reverse 


transcriptase inhibitors 
Definition 


This type of drug interferes with an enzyme that is 
key to the replication (reproduction) of the human 
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immunodeficiency virus (HIV). The drug is designed to 
help suppress the growth of HIV, but does not eliminate it. 


Purpose 


This medication is used to treat patients with the 
HIV virus and AIDS in combination with one or more 
other AIDS drugs. Combining NRTIs with older drugs 
improves their ability to lower the levels of HIV in the 
bloodstream, and strengthens the immune system. 


HIV becomes rapidly resistant to this class of drugs 
when they are used alone. However, in combination with 
older drugs, they can interfere with the virus’s ability to 
become resistant because they attack the virus on several 
fronts. As the virus tries to evade one drug, another 
attacks. This combination can lower the level of HIV in 
the blood to undetectable levels. 


Precautions 


Patients should not discontinue this drug even if 
symptoms improve without consultation with a physician. 


Description 


Nucleoside analogues, the first class of HIV drugs to 
be developed, worked by incorporating themselves into 
the virus’s DNA, making the DNA incomplete and there- 
fore unable to create new a virus. Non-nucleoside 
inhibitors work at the same stage as nucleoside ana- 
logues, but act in a completely different way, preventing 
the conversion of RNA to DNA. 


This class of drugs includes nevirapine (Viramune) 
and delavirdine (Rescriptor). It may take several weeks 
or months before the full benefits are apparent. 


Depending on the drug prescribed, doses may start 
with a lower amount and be increased after a short period 
of time. 


Risks 


A mild skin rash is common; a severe skin rash can 
be a life threatening reaction. Other possible side effects 
include fever, blistering skin, mouth sores, aching joints, 
eye inflammation, headache, nausea, and tiredness. 


Because the drug passes into breast milk, breastfeed- 
ing mothers should avoid the drug, or not nurse until the 
treatment is completed. 


Resources 


BOOKS 

Griffith, H. Winter. 1998 Edition: Complete Guide to Prescrip- 
tion and Nonprescription Drugs. New York: Berkeley 
Publishing Group, 1998. 
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KEY TERMS 


Human immunodeficiency virus (HIV)—The virus 
that causes AIDS. 


PERIODICALS 

Fox, Maggie. “Doctors grapple with huge pool of AIDS drugs.” 
Reuters (4 Feb. 1998). 

Rochell, Anne. “Hope and a Reality Check: Although a Cure is 
Still a Distant Dream, New AIDS Treatments Invite Opti- 
mism.” Atlanta Journal and Constitution, 6 July 1996, D1. 

Wilson, Billie Ann. “Understanding strategies for treating 
HIV.” Medical Surgical Nursing 6 (1 Apr. 1997): 109-111. 


ORGANIZATIONS 

National AIDS Treatment Advocacy Project. 580 Broadway, 
Ste. 403, New York, NY 10012. (888) 266-2827. <http:// 
www.natap.org>. 


Carol A. Turkington 


Non-small cell lung cancer see Lung 
cancer, non-small cell 


Non-tuberculous see Mycobacterial 
infections, atypical 


Nonbacterial regional lymphaden see Cat- 
scratch disease 


Noncholera vibrio infections see Vibriosis 
Noneros see Gastritis 


i Nongonococcal urethritis 


Definition 


Any inflammation of the urethra not due to gonor- 
rhea, almost always contracted through sexual inter- 
course and found far more often in men. 


Description 


Men between the ages of 15 and 30 who have multi- 
ple sex partners are most at risk for nongonococcal ure- 
thritis (NGU), which is believed to be the most common 
sexually transmitted disease in the United States. 


Causes and symptoms 


NGU is spread almost exclusively via sexual con- 
tact, and appears most often in men because a woman’s 
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Nongonococcal urethritis 


A microscopic image of non-specific urethritis. This sexual- 
ly transmitted disease is usually caused by a bacterium of 
the genus Chlamydia. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


urethra is less easily infected during sex. The infection is 
most often due to Chlamydia trachomatis, the organism 
that causes chlamydia. Those that aren’t caused by 
Chlamydia trachomatis are usually due to another bac- 
terium, Ureaplasma urealyticum. In 10% to 20% of 
NGU cases, the cause is unknown. 


Symptoms appear within one to five weeks after 
infection, and include a slight clear discharge (the color 
of the discharge can vary from one patient to the next), 
and itching or burning during or after urination. 


However, some men never develop symptoms, and 
women almost never show signs of infection. However, 
it’s possible that symptoms of burning or itching in or 
around the vagina may be due to NGU. 


The disease is communicable from the time of first 
infection until the patient is cured. Past infection doesn’t 
make a person immune. 


Diagnosis 


Nongonococcal urethritis is diagnosed by excluding 
other causes, since inflammation that is not caused by gon- 
orthea is classified as NGU. A microscopic and/or culture 
test of the discharge or urine can reveal the infection. 


Since many people are infected with both NGU and 
syphilis at the same time, infected patients also should 
have a test for syphilis before treatment for NGU begins, 
and three months after treatment ends. 


Treatment 


Antibiotics such as tetracycline or azithromycin will 
cure NGU; both sexual partners should be treated at the 
same time. 
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KEY TERMS 


Chlamydia—One of the most common sexually 
transmitted diseases in the United States. It causes 
discharge, inflammation and burning during uri- 
nation. About half of the cases of nongonococcal 
urethritis are due to chlamydia. 


Gonorrhea—A sexually transmitted disease that 
affects the genital mucous membranes of men and 
women. 


Urethra—The tube that carries urine from the 
bladder through the outside of the body. 


Patients taking tetracycline should avoid milk or milk 
products and take the medication at least one hour before 
or two hours after meals. On the last day of treatment, a 
male should have a urine test to make sure the infection 
has cleared. If it hasn’t, he should take a second course of 
therapy. Men should use a condom during treatment and 
for several months after treatment is completed. 


If urine tests indicate the infection is gone but symp- 
toms persist, the doctor will check for signs of prostate 
inflammation. 


Prognosis 


NGU is completely curable with proper antibiotic 
treatment. Untreated, NGU can lead to sterility in both 
men and women, inflammation of the mouth of the 
uterus, and infections of the woman’s internal sexual 
organs. An infection during pregnancy may lead to 
pneumonia or eye infections in the newborn child. 
Untreated men may develop swelling of the testicles and 
an infected prostate gland. 


Prevention 

People can prevent the spread of NGU by: 
* using a condom 
e limiting the number of sex partners 
e washing the genital area after sex 


e if infected, avoid sexual contact; take antibiotics, notify 
all partners 


Resources 


BOOKS 
Ross, Linda M., and Peter Dresser, eds. Sexually Transmitted 
Diseases Sourcebook: Basic Information about Herpes, 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Chlamydia, Gonorrhea, Hepatitis, Nongonococcal Ure- 
thritis, Pelvic Inflammatory Disease. Detroit: Omnigraph- 
ics, 1997. 


PERIODICALS 
Stamm, W. E., C. B. Hicks, and D.H. Martin, et al. “Azithro- 
mycin for Empirical Treatment of Nongonococcal Ure- 


thritis Syndrome in Men.” Journal of the American Med- 
ical Association 274 (16 Aug. 1995): 545-9. 


ORGANIZATIONS 

American Social Health Association. P.O. Box 13827, Research 
Triangle Park, NC 27709. (800) 227-8922. <http://www. 
ashastd.org>. 


OTHER 
Sexually Transmitted Diseases Hotline. (800) 227-8922. 


Carol A. Turkington 


f Nonsteroidal anti- 


inflammatory drugs 
Definition 


Nonsteroidal anti-inflammatory drugs are medicines 
that relieve pain, swelling, stiffness, and inflammation. 


Purpose 


Nonsteroidal anti-inflammatory drugs (NSAIDs) are 
prescribed for a variety of painful conditions, including 
arthritis, bursitis, tendinitis, gout, menstrual cramps, 
sprains, strains, and other injuries. 


Description 


Nonsteroidal anti-inflammatory drugs relieve pain, 
stiffness, swelling, and inflammation, but they do not 
cure the diseases or injuries responsible for these prob- 
lems. Two drugs in this category, ibuprofen and naprox- 
en, also reduce fever. Some nonsteroidal anti-inflam- 
matory drugs can be bought over the counter; others are 
available only with a prescription from a physician or 
dentist. 


Among the drugs in this group are diclofenac 
(Voltaren), etodolac (Lodine), flurbiprofen (Ansaid), 
ibuprofen (Motrin, Advil, Rufen), ketorolac (Toradol), 
nabumetone (Relafen), naproxen (Naprosyn); naproxen 
sodium (Aleve, Anaprox, Naprelan); and oxaprozin 
(Daypro). They are sold as tablets, capsules, caplets, liq- 
uids, and rectal suppositories and some are available in 
chewable, extended-release, or delayed-release forms. 
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Recommended dosage 


Recommended doses vary, depending on the patient, 
the type of nonsteroidal anti-inflammatory drug pre- 
scribed, the condition for which the drug is prescribed, 
and the form in which it is used. Always take nonsteroidal 
anti-inflammatory drugs exactly as directed. If using non- 
prescription (over-the-counter) types, follow the direc- 
tions on the package label. For prescription types, check 
with the physician who prescribed the medicine or the 
pharmacist who filled the prescription. Never take larger 
or more frequent doses, and do not take the drug for 
longer than directed. Patients who take nonsteroidal anti- 
inflammatory drugs for severe arthritis must take them 
regularly over a long time. Several weeks may be needed 
to feel the results, so it is important to keep taking the 
medicine, even if it does not seem to be working at first. 


When taking nonsteroidal anti-inflammatory drugs in 
tablet, capsule, or caplet form, always take them with a full, 
8-ounce glass of water or milk. Taking these drugs with 
food or an antacid will help prevent stomach irritation. 


Precautions 


Nonsteroidal anti-inflammatory drugs can cause a 
number of side effects, some of which may be very seri- 
ous (See Side effects). These side effects are more likely 
when the drugs are taken in large doses or for a long time 
or when two or more nonsteroidal anti-inflammatory 
drugs are taken together. Health care professionals can 
help patients weigh the risks of benefits of taking these 
medicines for long periods. 


Do not take acetaminophen, aspirin, or other sali- 
cylates along with other nonsteroidal anti-inflammatory 
drugs for more than a few days unless directed to do so 
by a physician. Do not take ketorolac (Toradol) while 
taking other nonsteroidal anti-inflammatory drugs unless 
directed to do so by a physician. 


Because older people are more sensitive than 
younger adults to nonsteroidal anti-inflammatory drugs, 
they may be more likely to have side effects. Some side 
effects, such as stomach problems, may also be more 
serious in older people. 


Serious side effects are especially likely with one 
nonsteroidal anti-inflammatory drug, phenylbutazone. 
Patients age 40 and over are especially at risk of side 
effects from this drug, and the likelihood of serious side 
effects increases with age. Because of these potential 
problems, it is especially important to check with a 
physician before taking this medicine. Never take it for 
anything other than the condition for which it was pre- 
scribed, and never share it—or any other prescription 
drug—with another person. 
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Nonsteroidal anti-inflammatory drugs 


Some nonsteroidal anti-inflammatory drugs can 
increase the chance of bleeding after surgery (including 
dental surgery), so anyone who is taking the drugs should 
alert the physician or dentist before surgery. Avoiding the 
medicine or switching to another type in the days prior to 
surgery may be necessary. 


Some people feel drowsy, dizzy, confused, light- 
headed, or less alert when using these drugs. Blurred 
vision or other vision problems also are possible side 
effects. For these reasons, anyone who takes these drugs 
should not drive, use machines or do anything else that 
might be dangerous until they have found out how the 
drugs affect them. 


Nonsteroidal anti-inflammatory drugs make some 
people more sensitive to sunlight. Even brief exposure to 
sunlight can cause severe sunburn, rashes, redness, 
itching, blisters, or discoloration. Vision changes also 
may occur. To reduce the chance of these problems, 
avoid direct sunlight, especially from mid-morning to 
mid-afternoon; wear protective clothing, a hat, and sun- 
glasses; and use a sunscreen with a skin protection factor 
(SPF) rating of at least 15. Do not use sunlamps, tanning 
booths or tanning beds while taking these drugs. 


Special conditions 


People with certain medical conditions and people 
who are taking some other medicines can have problems 
if they take nonsteroidal anti-inflammatory drugs. Before 
taking these drugs, be sure to let the physician know 
about any of these conditions: 


ALLERGIES. Let the physician know about any aller- 
gies to foods, dyes, preservatives, or other substances. 
Anyone who has had reactions to nonsteroidal anti- 
inflammatory drugs in the past should also check with a 
physician before taking them again. 


PREGNANCY. Women who are pregnant or who plan 
to become pregnant should check with their physicians 
before taking these medicines. Whether nonsteroidal anti- 
inflammatory drugs cause birth defects in people is 
unknown, but some do cause birth defects in laboratory 
animals. If taken late in pregnancy, these drugs may pro- 
long pregnancy, lengthen labor time, cause problems dur- 
ing delivery, or affect the heart or blood flow of the fetus. 


BREASTFEEDING. Some nonsteroidal anti-inflamma- 
tory drugs pass into breast milk. Women who are breast- 
feeding should check with their physicians before taking 
these drugs. 


OTHER MEDICAL CONDITIONS. A number of med- 
ical conditions may influence the effects of nonsteroidal 
anti-inflammatory drugs. Anyone who has any of the 
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conditions listed below should tell his or her physician 
about the condition before taking nonsteroidal anti- 
inflammatory drugs. 


e stomach or intestinal problems, such as colitis or 
Crohn’s disease 


e liver disease 


e current or past kidney disease; current or past kidney 
stones 


e heart disease 
e high blood pressure 


e blood disorders, such as anemia, low platelet count, 
low white blood cell count 


e bleeding problems 

e diabetes mellitus 

e hemorrhoids, rectal bleeding, or rectal irritation 
e asthma 

e parkinson’s disease 

e epilepsy 

e systemic lupus erythematosus 


e diseases of the blood vessels, such as polymyalgia 
rheumatica and temporal arteritis 


e fluid retention 
e alcohol abuse 
e mental illness 


People who have sores or white spots in the mouth 
should tell the physician about them before starting to 
take nonsteroidal anti-inflammatory drugs. Sores or 
white spots that appear while taking the drug can be a 
sign of serious side effects. 


SPECIAL DIETS. Some nonsteroidal anti-inflammato- 
ry drugs contain sugar or sodium, so anyone on a low- 
sugar or low-sodium diet should be sure to tell his or her 
physician. 


SMOKING. People who smoke cigarettes may be 
more likely to have unwanted side effects from this med- 
icine. 

USE OF CERTAIN MEDICINES. Taking nonsteroidal 
anti-inflammatory drugs with certain other drugs may 
affect the way the drugs work or increase the risk of 
unwanted side effects. (See Interactions.) 


Side effects 


The most common side effects are stomach pain or 
cramps, nausea, vomiting, indigestion, diarrhea, heart- 
burn, headache, dizziness or lightheadedness, and 
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drowsiness. As the patient’s body adjusts to the medi- 
cine, these symptoms usually disappear. If they do not, 
check with the physician who prescribed the medicine. 


Serious side effects are rare, but do sometimes 
occur. If any of the following side effects occur, stop tak- 
ing the medicine and get emergency medical care imme- 
diately: 
¢ swelling or puffiness of the face 
e swelling of the hands, feet, or lower legs 
e rapid weight gain 
e fainting 
e breathing problems 
e fast or irregular heartbeat 
e tightness in the chest 


Other side effects do not require emergency medical 
care, but should have medical attention. If any of the fol- 
lowing side effects occur, stop taking the medicine and 
call the physician who prescribed the medicine as soon 
as possible: 


* severe pain, cramps, or burning in the stomach or abdo- 
men 


* convulsions 

e fever 

* severe nausea, heartburn, or indigestion 

¢ white spots or sores in the mouth or on the lips 
e rashes or red spots on the skin 


e any unusual bleeding, including nosebleeds, spitting up 
or vomiting blood or dark material 


e black, tarry stool 
e chest pain 

* unusual bruising 
e severe headaches 


A number of less common, temporary side effects are 
also possible. They usually do not need medical attention 
and will disappear once the body adjusts to the medicine. 
If they continue or interfere with normal activity, check 
with the physician. Among these side effects are: 


e gas, bloating, or constipation 

e bitter taste or other taste changes 
* sweating 

e restlessness, irritability, anxiety 


e trembling or twitching 


Interactions 


Nonsteroidal anti-inflammatory drugs may interact 
with a variety of other medicines. When this happens, the 
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KEY TERMS 


Anemia—A lack of hemoglobin — the compound 
in blood that carries oxygen from the lungs 
throughout the body and brings waste carbon diox- 
ide from the cells to the lungs, where it is released. 


Bursitis—Inflammation of the tissue around a joint 
Colitis—Inflammation of the colon (large bowel) 


Inflammation—Pain, redness, swelling, and heat 
that usually develop in response to injury or illness. 


Salicylates—A group of drugs that includes aspirin 
and related compounds. Salicylates are used to 
relieve pain, reduce inflammation, and lower fever. 


Tendinitis—Inflammation of a tendon—a tough 
band of tissue that connects muscle to bone. 


effects of the drugs may change, and the risk of side 
effects may be greater. Anyone who takes these drugs 
should let the physician know all other medicines he or 
she is taking. Among the drugs that may interact with 
nonsteroidal anti-inflammatory drugs are: 


e blood thinning drugs, such as warfarin (Coumadin) 
e other nonsteroidal anti-inflammatory drugs 

e heparin 

e tetracyclines 

e cyclosprorine 

e digitalis drugs 

e lithium 

¢ phenytoin (Dilantin) 

e zidovudine (AZT, Retrovir) 


Nancy Ross-Flanigan 


Nontropical sprue see Celiac disease 
Nonvenereal syphilis see Bejel 

Norfloxac see Fluoroquinolones 

Norplant see Depo-Provera/Norplant 
Norwalk virus infection see Gastroenteritis 
Nose injuries see Nasal trauma 

Nose irrigation see Nasal irrigation 

Nose job see Rhinoplasty 

Nose packing see Nasal packing 
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Nosebleed 


Nose papillomas see Nasal papillomas 
Nose polyps see Nasal polyps 


i Nosebleed 


Definition 


A nosebleed is bleeding from the nose called epistaxis. 


Description 


Unexpected bleeding from anywhere is cause for 
alarm. Persistent bleeding should always be investigated 
because it may be the earliest sign of cancer. Fortunate- 
ly, nosebleeds are rarely a sign of cancer. A much more 
common cause of nosebleeds is injury from picking or 
blowing or fisticuffs. People with hay fever have swollen 
membranes that are fragile and more likely to bleed. 


Nosebleeds most often come from the front of the 
septum, that plane of cartilage that separates the nostrils. 
It has a mass of blood vessels on either side called Kies- 
selbach’s plexus that is easy to injure. Nosebleeds from 
the more remote reaches of the nose are less common 
and much harder to manage. 


Causes and symptoms 


Cancers are an uncommon cause of nosebleeds, but 
by far the most serious. Injury from fists, fingers, and over 
zealous nose blowing leads the list. Tumors from the front 
of the brain may break through into the sinuses or the 
back of the nose. Bleeding may be a trickle or a flood. 


Treatment 


The first treatment is to pinch the nostrils together, 
sit forward and stay that way for 5-10 minutes. Bleeding 
that continues will be from the back of the nose and will 
flow down the throat. If that happens, emergency inter- 
vention is needed. 


As an emergency procedure, the nose will be packed 
front and/or back with cotton cloth and a rubber balloon. 
This is not comfortable. Having no place to flow, the blood 
should clot, giving the ear, nose and throat specialists 
(otorhinolaryngologists) a chance to find the source and per- 
manently repair it. If the packing has to remain for any 
length of time, antibiotics and pain medication will be nec- 
essary—antibiotics because the sinuses will be plugged up 
and prone to infection. Nose packing may so interfere with 
breathing that the patient will need supplemental oxygen. 


Many bleeds are from small exposed blood vessels with 
no other disease. They can be destroyed by cautery (burning 
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with electricity or chemicals). Larger vessels may not 
respond to cautery. The surgeon may have to tie them off. 


Alternative treatment 


Estrogen cream, the same preparation used to revital- 
ize vaginal tissue, can toughen fragile blood vessels in the 
anterior septum and forestall the need for cauterization. 
Botanical medicines known as stiptics, which slow down 
and can stop bleeding, may be taken internally or applied 
topically. Some of the plants used are achillea (yarrow), 
trillium, geranium, and shepard’s purse (capsella-bursa). 
Homeopathic remedies can be one of the quickest and 
most effective treatments for epistaxis. One well known 
remedy for nosebleeds is phosphorus. 


Prevention 


Both before and after a nosebleed, blow gently and 
do not pick. Treatment of hay fever helps reduce the 
fragility of the tissues. 


Resources 


BOOKS 

Ballenger, John Jacob. Disorders Of The Nose, Throat, Ear, 
Head, and Neck. Philadelphia: Lea & Febiger, 1991. 

Jackler, Robert K., and Michael J. Kaplan. “Ear, Nose And 
Throat.” In Current Medical Diagnosis and Treatment, 
1996. 35th ed. Ed. Stephen McPhee, et al. Stamford: 
Appleton & Lange, 1995. 


J. Ricker Polsdorfer, MD 


Nosocomial infections see Hospital- 
acquired infections 


NS see Nephrotic syndrome 


NSAIDs see Nonsteroidal anti- 
inflammatory drugs 


Nther’'s disease see Porphyrias 


Nuclear magnetic resonance see Magnetic 
resonance imaging 


Nucleoside analogs see Antiretroviral drugs 
Nummular dermatitis see Dermatitis 


I Numbness and tingling 


Definition 


Numbness and tingling are decreased or abnormal 
sensations caused by altered sensory nerve function. 
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Description 


The feeling of having a foot “fall asleep” is a famil- 
iar one. This same combination of numbness and tingling 
can occur in any region of the body and may be caused 
by a wide variety of disorders. Sensations such as these, 
which occur without any associated stimulus, are called 
paresthesias. Other types of paresthesias include feelings 
of cold, warmth, burning, itching, and skin crawling. 


Causes and symptoms 
Causes 


Sensation is carried to the brain by neurons (nerve 
cells) running from the outer parts of the body to the 
spinal cord in bundles called nerves. In the spinal cord, 
these neurons make connections with other neurons that 
run up to the brain. Paresthesias are caused by distur- 
bances in the function of neurons in the sensory pathway. 
This disturbance can occur in the central nervous system 
(the brain and spinal cord), the nerve roots that are 
attached to the spinal cord, or the peripheral nervous sys- 
tem (nerves outside the brain and spinal cord). 


Peripheral disturbances are the most common cause 
of paresthesias. “Falling asleep” occurs when the blood 
supply to a nerve is cut off—a condition called ischemia. 
Ischemia usually occurs when an artery is compressed as 
it passes through a tightly flexed joint. Sleeping with the 
arms above the head or sitting with the legs tightly 
crossed frequently cause numbness and tingling. 


Direct compression of the nerve also causes pares- 
thesias. Compression can be short-lived, as when a heavy 
backpack compresses the nerves passing across the 
shoulders. Compression may also be chronic. Chronic 
nerve compression occurs in entrapment syndromes. The 
most common example is carpal tunnel syndrome. 
Carpal tunnel syndrome occurs when the median nerve is 
compressed as it passes through a narrow channel in the 
wrist. Repetitive motion or prolonged vibration can 
cause the lining of the channel to swell and press on the 
nerve. Chronic nerve root compression, or radiculopathy, 
can occur in disk disease or spinal arthritis. 


Other causes of paresthesias related to disorders of 
the peripheral nerves include: 


e Metabolic or nutritional disturbances. These distur- 
bances include diabetes, hypothyroidism (a condition 
caused by too little activity of the thyroid gland), alco- 
holism, malnutrition, and vitamin B,, deficiency. 


¢ Trauma. Trauma includes injuries that crush, sever, or 
pull on nerves. 


¢ Inflammation. 
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e Connective tissue disease. These diseases include arthritis, 
systemic lupus erythematosus (a chronic inflammatory 
disease that affects many systems of the body, including 
the nervous system), polyarteritis nodosa (a vascular dis- 
ease that causes widespread inflammation and ischemia of 
small and medium-size arteries), and Sjégren’s syn- 
drome (a disorder marked by insufficient moisture in the 
tear ducts, salivary glands, and other glands). 


Toxins. Toxins include heavy metals (metallic elements 
such as arsenic, lead, and mercury which can, in large 
amounts, cause poisoning), certain antibiotics and 
chemotherapy agents, solvents, and overdose of pyri- 
doxine (vitamin B,). 


Malignancy. 


Infections. Infections include Lyme disease, human 
immunodeficiency virus (HIV), and leprosy. 


Hereditary disease. These diseases include Charcot- 
Marie-Tooth disease (a hereditary disorder that causes 
wasting of the leg muscles, resulting in malformation of 
the foot), porphyria (a group of inherited disorders in 
which there is abnormally increased production of sub- 
stances called porphyrins), and Denny-Brown’s syn- 
drome (a hereditary disorder of the nerve root). 


Paresthesias can also be caused by central nervous 
system disturbances, including stroke, TIA (transient 
ischemic attack), tumor, trauma, multiple sclerosis, or 
infection. 


Symptoms 


Sensory nerves supply or innervate particular regions 
of the body. Determining the distribution of symptoms is 
an important way to identify the nerves involved. For 
instance, the median nerve innervates the thumb, the first 
two fingers, half of the ring finger, and the part of the 
hand to which they connect. The ulnar nerve innervates 
the other half of the ring finger, the little finger, and the 
remainder of the hand. Distribution of symptoms may 
also aid diagnosis of the underlying disease. Diabetes 
usually causes a symmetrical “glove and stocking” distri- 
bution in the hands and feet. Multiple sclerosis may cause 
symptoms in several, widely separated areas. 


Other symptoms may accompany paresthesias, 
depending on the type and severity of the nerve distur- 
bance. For instance, weakness may accompany damage 
to nerves that carry both sensory and motor neurons. 
(Motor neurons are those that carry messages outward 
from the brain.) 


Diagnosis 


A careful history of the patient is needed for a diag- 
nosis of paresthesias. The medical history should focus 
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Nosebleed 


on the onset, duration, and location of symptoms. The 
history may also reveal current related medical problems 
and recent or past exposure to drugs, toxins, infection, or 
trauma. The family medical history may suggest a famil- 
ial disorder. A work history may reveal repetitive motion, 
chronic vibration, or industrial chemical exposure. 


The physical and neurological examination tests for 
distribution of symptoms and alterations in reflexes, sen- 
sation, or strength. The distribution of symptoms may be 
mapped by successive stimulation over the affected area 
of the body. 


Lab tests for paresthesia may include blood tests and 
urinalysis to detect metabolic or nutritional abnormalities. 
Other tests are used to look for specific suspected causes. 
Nerve conduction velocity tests, electromyography, and 
imaging studies of the affected area may be employed. 
Nerve biopsy may be indicated in selected cases. 


Treatment 


Treatment of paresthesias depends on the underlying 
cause. For limbs that have “fallen asleep,” restoring cir- 
culation by stretching, exercising, or massaging the 
affected limb can quickly dissipate the numbness and tin- 
gling. If the paresthesia is caused by a chronic disease 
such as diabetes or occurs as a complication of treat- 
ments such as chemotherapy, most treatments are aimed 
at relieving symptoms. Anti-inflammatory drugs such as 
aspirin or ibuprofen are recommended if symptoms are 
mild. In more difficult cases, antidepressant drugs such 
as amitriptyline (Elavil) are sometimes prescribed. These 
drugs are given at a much lower dosage for this purpose 
than for relief of depression. They are thought to help 
because they alter the body’s perception of pain. In 
severe cases, opium derivatives such as codeine can be 
prescribed. Currently trials are being done to determine 
whether treatment with human nerve growth factor will 
be effective in regenerating the damaged nerves. 


Alternative treatment 


Several alternative treatments are available to help 
relieve symptoms of paresthesia. Nutritional therapy 
includes supplementation with B complex vitamins, 
especially vitamin B ,, (intramuscular injection of vita- 
min B,, is most effective). Vitamin supplements should 
be used cautiously however. Overdose of Vitamin B, is 
one of the causes of paresthesias. People experiencing 
paresthesia should also avoid alcohol. Acupuncture and 
massage are said to relieve symptoms. Self-massage with 
aromatic oils is sometimes helpful. The application of 
topical ointments containing capsaicin, the substance 
that makes hot peppers hot, provides relief for some. It 
may also be helpful to wear loosely fitting shoes and 
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Electromyography—A test that uses electrodes to 
record the electrical activity of muscle. The infor- 
mation gathered is used to diagnose neuromuscu- 
lar disorders. 


Motor nerve—Motor or efferent nerve cells carry 
impulses from the brain to muscle or organ tissue. 


Nerve conduction velocity test—A test that mea- 
sures the time it takes a nerve impulse to travel a 
specific distance over the nerve after electronic 
stimulation. 


Nerve growth factor—A protein resembling insulin 
that affects growth and maintenance of nerve cells 


Peripheral nervous system—tThe part of the nervous 
system that is outside the brain and spinal cord. Sen- 
sory, motor, and autonomic nerves are included. 


Sensory nerves—Sensory or afferent nerves carry 
impulses of sensation from the periphery or out- 
ward parts of the body to the brain. Sensations 
include feelings, impressions, and awareness of 
the state of the body. 


clothing. None of these alternatives should be used in 
place of traditional therapy for the underlying condition. 


Prognosis 


Treating the underlying disorder may reduce the 
occurrence of paresthesias. Paresthesias resulting from 
damaged nerves may persist throughout or even beyond 
the recovery period. The overall prognosis depends on 
the cause. 


Prevention 


Preventing the underlying disorder may reduce the 
incidence of paresthesias. For those with frequent pares- 
thesias caused by ischemia, changes in posture may help. 


Resources 
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2nd ed. Boston: Butterworth-Heinemann, 1996. 
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ll Nutrition 


Definition 


Good nutrition can help prevent disease and promote 
health. There are six categories of nutrients that the body 
needs to acquire from food: protein, carbohydrates, fat, 
fibers, vitamins and minerals, and water. 


Proteins 


Protein supplies amino acids to build and maintain 
healthy body tissue. There are 20 amino acids considered 
essential because the body must have all of them in the 
right amounts to function properly. Twelve of these are 
manufactured in the body but the other eight amino acids 
must be provided by the diet. Foods from animal source 
such as milk or eggs often contain all these essential amino 
acids while a variety of plant products must be taken 
together to provide all these necessary protein components. 


Fat 


Fat supplies energy and transports nutrients. There 
are two families of fatty acids considered essential for the 
body: the omega-3 and omega-6 fatty acids. Essential 
fatty acids are required by the body to function normally. 
They can be obtained from canola oil, flaxseed oil, cold- 
water fish, or fish oil, all of which contain omega-3 fatty 
acids, and primrose or black currant seed oil, which con- 
tains omega-6 fatty acids. The American diet often con- 
tains excess of omega-6 fatty acids and insufficient 
amount of omega-3 fats. Increased consumption of 
omega-3 oils are recommended to help reduce risk of car- 
diovascular diseases and cancer and alleviate symptoms 
of rheumatoid arthritis, premenstrual syndrome, der- 
matitis, and inflammatory bowel disease. 


Carbohydrates 


Carbohydrates are the body’s main source of energy 
and should be the major part of total daily intake. There 
are two types of carbohydrates: simple carbohydrates 
(such as sugar or honey) or complex carbohydrates (such 
as grains, beans, peas, or potatoes). Complex carbohy- 
drates are preferred because these foods are more nutri- 
tious yet have fewer calories per gram compared to fat 
and cause fewer problems with overeating than fat or 
sugar. Complex carbohydrates are also preferred over 
simple carbohydrates by diabetics because they allow 
better blood glucose control. 


Fiber 


Fiber is the material that gives plant texture and sup- 
port. Although it is primarily made up of carbohydrates, 
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it does not have a lot of calories and usually is not broken 
down by the body for energy. Dietary fiber is found in 
plant foods such as fruits, vegetables, legumes, nuts, and 
whole grains. 


There are two types of fiber: soluble and insoluble. 
Insoluble fiber, as the name implies, does not dissolve in 
water because it contains high amount of cellulose. 
Insoluble fiber can be found in the bran of grains, the 
pulp of fruit and the skin of vegetables. Soluble fiber is 
the type of fiber that dissolves in water. It can be found in 
a variety of fruits and vegetables such as apples, oatmeal 
and oat bran, rye flour, and dried beans. 


Although they share some common characteristics 
such as being partially digested in the stomach and 
intestines and have few calories, each type of fiber has its 
own specific health benefits. Insoluble fiber speeds up 
the transit of foods through the digestive system and adds 
bulk to the stools, therefore, it is the type of fiber that 
helps treat constipation or diarrhea and prevents colon 
cancer. On the other hand, only soluble fiber can lower 
blood cholesterol levels. This type of fiber works by 
attaching itself to the cholesterol so that it can be elimi- 
nated from the body. This prevents cholesterol from re- 
circulating and being reabsorbed into the bloodstream. 


Vitamins and minerals 


Vitamins are organic substances present in food and 
required by the body in a minute amount for regulation of 
metabolism and maintenance of normal growth and func- 
tioning. The most commonly known vitamins are A, B, 
(thiamine), B, (riboflavin), B; (niacin), B; (pantothenic 
acid), B, (pyridoxine), B, (biotin), B, (folic acid), B,, 
(cobalamin), C (ascorbic acid), D, E, and K. The B and C 
vitamins are water-soluble, excess amounts of which are 
excreted in the urine. The A, D, E, and K vitamins are fat- 
soluble and will be stored in the body fat. 


Minerals are vital to our existence because they are 
the building blocks that make up muscles, tissues, and 
bones. They also are important components of many life- 
supporting systems, such as hormones, oxygen transport, 
and enzyme systems. 


There are two kinds of minerals: the major (or 
macro) minerals and the trace minerals. Major minerals 
are the minerals that the body needs in large amount. The 
following minerals are classified as major: calcium, 
phosphorus, magnesium, sodium, potassium, sulfur, and 
chloride. They are needed to build muscles, blood, nerve 
cells, teeth, and bones. They are also essential elec- 
trolytes that the body requires to regulate blood volume 
and acid-base balance. 


Unlike the major minerals, trace minerals are needed 
only in tiny amounts. Even though they can be found in 
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the body in exceedingly small amounts, they are also 
very important to the human body. These minerals partic- 
ipate in most chemical reactions in the body. They are 
also needed to manufacture important hormones. The 
following are classified as trace minerals: iron, zinc, 
iodine, copper, manganese, fluoride, chromium, seleni- 
um, molybdenum, and boron. 


Many vitamins (such as vitamins A, C, and E) and 
minerals (such as zinc, copper, selenium, or manganese) 
act as antioxidants. They protect the body against the 
damaging effects of free radicals. They scavenge or mop 
up these highly reactive radicals and change them into 
inactive, less harmful compounds. In so doing, these 
essential nutrients help prevent cancer and many other 
degenerative diseases, such as premature aging, heart 
disease, autoimmune diseases, arthritis, cataracts, 
Alzheimer’s disease, and diabetes mellitus. 


Water 


Water helps to regulate body temperature, transports 
nutrients to cells, and rids the body of waste materials. 


Origins 

Unlike plants, human beings cannot manufacture 
most of the nutrients that they need to function. They 
must eat plants and/or other animals. Although nutrition- 
al therapy came to the forefront of the public’s awareness 
in the late twentieth century, the notion that food affects 
health is not new. John Harvey Kellogg was an early 
health-food pioneer and an advocate of a high-fiber diet. 
An avowed vegetarian, he believed that meat products 
were particularly detrimental to the colon. In the 1870s, 
Kellogg founded the Battle Creek Sanitarium, where he 
developed a diet based on nut and vegetable products. 


Purpose 


Good nutrition helps individuals achieve general 
health and well-being. In addition, dietary modifications 
might be prescribed for a variety of complaints including 
allergies, anemia, arthritis, colds, depressions, fatigue, 
gastrointestinal disorder, high or low blood pressure, 
insomnia, headaches, obesity, pregnancy, premenstrual 
syndrome (PMS), respiratory conditions, and stress. 


Nutritional therapy may also be involved as a com- 
plement to the allopathic treatments of cancer, diabetes, 
and Parkinson’s disease. Other specific dietary mea- 
sures include the elimination of food additives for atten- 
tion deficit hyperactivity disorder (ADHD), gluten-free 
diets for schizophrenia, and dairy-free for chronic respi- 
ratory diseases. 
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A high-fiber diet helps prevent or treat the following 
health conditions: 


e High cholesterol levels. Fiber effectively lowers blood 
cholesterol levels. It appears that soluble fiber binds to 
cholesterol and moves it down the digestive tract so that 
it can be excreted from the body. This prevents the cho- 
lesterol from being reabsorbed into the bloodstream. 


Constipation. A high-fiber diet is the preferred non- 
drug treatment for constipation. Fiber in the diet adds 
more bulk to the stools, making them softer and short- 
ens the time foods stay in the digestive tract. 


Hemorrhoids. Fiber in the diet adds more bulk and soft- 
ens the stool, thus, reducing painful hemorrhoidal 
symptoms. 


Diabetes. Soluble fiber in the diet slows down the rise 
of blood sugar levels following a meal and helps con- 
trol diabetes. 


Obesity. Dietary fiber makes a person feel full faster. 


Cancer. Insoluble fiber in the diet speeds up the move- 
ment of the stools through the gastro-intestinal tract. 
The faster food travels through the digestive tract, the 
less time there is for potential cancer-causing sub- 
stances to work. Therefore, diets high in insoluble fiber 
help prevent the accumulation of toxic substances that 
cause cancer of the colon. Because fiber reduces fat 
absorption in the digestive tract, it may also prevent 
breast cancer. 


A diet low in fat also promotes good health and pre- 
vents many diseases. Low-fat diet can help treat or con- 
trol the following conditions: 


e Obesity. High fat consumption often leads to excess 
caloric and fat intake, which increases body fat. 


e Coronary artery disease. High consumption of saturat- 
ed fats is associated with coronary artery disease. 


e Diabetes. People who are overweight tend to develop or 
worsen existing diabetic condition due to decreased 
insulin sensitivity. 


e Breast cancer. A high dietary consumption of fat is 
associated with an increased risk of breast cancer. 


Description 


The four basic food groups, as outlined by the Unit- 
ed States Department of Agriculture (USDA) are: 


e dairy products (such as milk and cheese) 


e meat and eggs (such as fish, poultry, pork, beef, and 
eggs) 
e grains (such as bread cereals, rice, and pasta) 


e fruits and vegetables 
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The USDA recommendation for adults is that con- 
sumption of meat, eggs, and dairy products should not 
exceed 20% of total daily caloric intake. The rest (80%) 
should be devoted to vegetables, fruits, and grains. For 
children age two or older, 55% of their caloric intake 
should be in the form of carbohydrates, 30% from fat, 
and 15% from proteins. In addition, saturated fat intake 
should not exceed 10% of total caloric intake. This low- 
fat, high-fiber diet is believed to promote health and help 
prevent many diseases, including heart disease, obesity, 
and cancer. 


Allergenic and highly processed foods should be 
avoided. Highly processed foods do not contain signifi- 
cant amounts of essential trace minerals. Furthermore, 
they contain lots of fat and sugar as well as preservatives, 
artificial sweeteners and other additives. High consump- 
tion of these foods causes build up of these unwanted 
chemicals in the body and should be avoided. Food aller- 
gy causes a variety of symptoms including food cravings, 
weight gain, bloating, water retention. It may also wors- 
en chronic inflammatory conditions such as arthritis. 


Preparations 


An enormous body of research exists in the field of 
nutrition. Mainstream Western medical practitioners 
point to studies that show that a balanced diet, based on 
the USDA Food Guide Pyramid, provides all of the nec- 
essary nutrients. 


The Food Guide Pyramid recommends the following 
daily servings in six categories: 


e grains: six or more servings 
e vegetables: five servings 

e fruits: two to four servings 

e meat: two to three servings 
e dairy: two to three servings 


e fats and oils: use sparingly 


Precautions 


Individuals should not change their diets without the 
advice of nutritional experts or health care professionals. 
Certain individuals especially children, pregnant and lac- 
tating women, and chronically ill patients should only 
change their diets under professional supervision. 


Side effects 


It is best to obtain vitamins and minerals through 
food sources. Excessive intake of vitamins and mineral 
supplements can cause serious physiological problems. 
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The following is a list of possible side effects result- 
ing from excessive doses of vitamins and minerals: 


e vitamin A: birth defects, irreversible bone and liver 
damage 


e vitamin B;: deficiencies in B, and Be 
e vitamin B,: damage to the nervous system 
e vitamin C: affects the absorption of copper; diarrhea 


e vitamin D: hypercalcemia (abnormally high concen- 
tration of calcium in the blood) 


e phosphorus: affects the absorption of calcium 


e zinc: affects absorption of copper and iron; suppresses 
the immune system 


Research and general acceptance 


Due to large volume of scientific evidence demon- 
strating the benefits of the low-fat, high-fiber diet in dis- 
ease prevention and treatment, this diet has been accept- 
ed and advocated by both complementary and allopathic 
practitioners. 
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Nutrition through an intravenous line 


f Nutrition through an 


intravenous line 
Definition 


Sterile solutions containing some or all of the nutri- 
ents necessary to support life, are injected into the body 
through a tube attached to a needle, which is inserted into 
a vein, either temporarily or for long-term treatment. 


Purpose 


Patients who cannot consume enough nutrients or 
who cannot eat at all due to an illness, surgery, or acci- 
dent, can be fed through an intravenous (IV) line or tube. 
An IV can be used for as little as a few hours, to provide 
fluids to a patient during a short surgical procedure, or to 
rehydrate a patient after a viral illness. 


Patients with more serious and long term illnesses 
and conditions may require months or even years of intra- 
venous therapy to meet their nutritional needs. These 
patients may require a central venous access port. A spe- 
cialized catheter (Silastic Broviac or Hickman) is inserted 
beneath the skin and positioned below the collarbone. 
Fluids can then be injected directly into the bloodstream 
for long periods of time. X rays are taken to ensure that 
the move permanent catheter is properly positioned. 


Precautions 


Patients receiving IV therapy need to be monitored 
to ensure that the IV solutions are providing the correct 
amounts of fluids, minerals, and other nutrients needed. 


Description 


There are two types of IV, or parenteral, nutrition. 
Parenteral nutrition is that which is delivered through a 
system other than the digestive system. In this case, the 
nutrition is delivered through a vein. Partial parenteral 
nutrition (PPN) is given for short periods of time, to 
replace some of the nutrients required daily and only 
supplements a normal diet. Total parenteral nutrition 
(TPN) is given to someone who cannot eat anything and 
must receive all nutrients required daily through an intra- 
venous line. Both of these types of nutrition can be per- 
formed in a medical facility or at the patient’s home. 
Home parenteral nutrition (HPN) usually required a cen- 
tral venous catheter, which must first be inserted in a 
fully equiped medical facility. After it is inserted, therapy 
can continue at home. 


Basic IV solutions are sterile water with small 
amounts of sodium (salt) or dextrose (sugar) supplied in 
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bottles or thick plastic bags that can hang on a stand 
mounted next to the patient’s bed. Additional minerals, 
like potassium and calcium, vitamins, or drugs can be 
added to the IV solution by injecting them into the bottle 
or bag with a needle. These simple sugar and salt solu- 
tions can provide fluids, calories, and electrolytes neces- 
sary for short periods of time. If a patient requires intra- 
venous feeding for more than a few days, additional 
nutrients like proteins and fats will be included. The 
amounts of each of the nutrients to be added will depend 
on the patient’s age, medical condition, and particular 
nutritional requirements. 


Preparation 


A doctor orders the IV solution and any additional 
nutrients or drugs to be added to it. The doctor also spec- 
ifies the rate at which the IV will be infused. The IV 
solutions are prepared under the supervision of a doctor, 
pharmacist, or nurse, using sanitary techniques that pre- 
vent bacterial contamination. Just like a prescription, the 
IV is clearly labeled to show its contents and the amounts 
of any additives. The skin around the area where the nee- 
dle is inserted is cleaned and sanitized. Once the needle 
is in place, it will be taped to the skin to prevent it from 
dislodging. 


In the case of HPN, the IV solution is delivered to 
the patient’s home on a regular basis and should be kept 
refrigerated. Each bag will have an expiration date, by 
which time the bag should be used. The solution should 
be allowed to be warmed to room temperature before 
intravenous nutrition begins. 


Aftercare 


Patients who have been on IV therapy for more than 
a few days may need to have foods reintroduced gradual- 
ly to give the digestive tract time to start working again. 
After the IV needle is removed, the site should be 
inspected for any signs of bleeding or infection. 


When using HPN, the catheter should be kept clean 
at all times. The dressings around the site should be 
changed at least once a week and the catheter site should 
be monitored closely for signs of redness, swelling, and 
drainage. The patient’s extremities should be watched for 
swelling, which is a sign of nutritional imbalance. 


Risks 


There is a risk of infection at the injection site, and 
for patients on long term IV therapy, the risk of an infec- 
tion spreading to the entire body is fairly high. It is possi- 
ble that the IV solution may not provide all of the nutri- 
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Home parenteral nutrition (HPN)—Long-term par- 
enteral nutrition, given through a central venous 
catheter and administered in the patient’s home. 


Intravenous—Into a vein; a needle is inserted into 
a vein in the back of the hand, inside the elbow, or 
some other location on the body. Fluids, nutrients, 
and drugs can be injected. 


Parenteral—Not in or through the digestive sys- 
tem. Parenteral nutrition is given through the veins 
of the circulatory system, rather than through the 
digestive system. 


Partial parenteral nutrition (PPN)—A solution, 
containing some essentail nutrients, is injected 
into a vein to supplement other means of nutri- 
tion, usually a partially normal diet of food. 


Total parenteral nutrition (TPN)—A solution con- 
taining all the required nutrients including protein, 
fat, calories, vitamins, and minerals, is injected over 
the course of several hours, into a vein. TPN pro- 
vides a complete and balanced source of nutrients 
for patients who cannot consume a normal diet. 


ents needed, leading to a deficiency or an imbalance. If 
the needle becomes dislodged, it is possible that the solu- 
tion may flow into tissues around the injection site rather 
than into the vein. The patient should be monitored regu- 
larly, particulary if receiving HPN, as intravenous nutri- 
tion can potentially cause infection at the site of the 
catheter, high blood sugar, and low blood potassium, 
which can all be life-threatening. 
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i Nystagmus 


Definition 


Rhythmic, oscillating motions of the eyes are called 
nystagmus. The to-and-fro motion is generally involun- 
tary. Vertical nystagmus occurs much less frequently than 
horizontal nystagmus and is often, but not necessarily, a 
sign of serious brain damage. Nystagmus can be a normal 
physiological response or a result of a pathologic problem. 


Description 


The eyes play a critical role in maintaining balance. 
They are directly connected to other organs of equilibri- 
um, most important of which is the inner ear. Paired struc- 
tures called the semicircular canals deep in the skull 
behind the ears sense motion and relay that information to 
balance control centers in the brain. The eyes send visual 
information to the same centers. A third set of sensors 
consists of nerve endings all over the body, particularly in 
joints, that detect position. All this information is integrat- 
ed to allow the body to navigate in space and gravity. 


It is possible to fool this system or to overload it 
with information so that it malfunctions. A spinning ride 
at the amusement park is a good way to overload it with 
information. The system has adapted to the spinning, 
expects it to go on forever, and carries that momentum 
for some time after it is over. Nystagmus is the lingering 
adjustment of the eyes to tracking the world as it revolves 
around them. 


Nystagmus can be classified depending upon the 
type of motion of the eyes. In pendular nystagmus the 
speed of motion of the eyes is the same in both direc- 
tions. In jerk nystagmus there is a slow and fast phase. 
The eyes move slowly in one direction and then seem to 
jerk back in the other direction. 


Nystagmus can be present at birth (congenital) or 
acquired later on in life. A certain type of acquired nys- 
tagmus, called spasmus nutans, includes a head tilt and 
head bobbing and generally occurs between four to 12 
months of age. It may last a few months to a few years, 
but generally goes away by itself. 


Railway nystagmus is a physiological type of nys- 
tagmus. It happens when someone is on a moving train 
(thus the term railway) and is watching a stationary 
object which appears to be going by. The eyes slowly fol- 
low the object and then quickly jerk back to start over. 
Railway nystagmus (also called optokinetic nystagmus) 
is a type of jerk nystagmus. This phenomenon can be 
used to check vision in infants. Nystagmus can also be 
induced by fooling the semicircular canals. Caloric stim- 
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Nystagmus 


KEY TERMS 


Binocular fixation—Both eye pointed to and look- 
ing at the same object. 


Cataract—A clouding of the lens of the eye. 
Optic atrophy—Degeneration of the optic nerve. 


Semicircular canals—Structures of the inner ear 
that help in maintaining balance. 


Vertigo—A sense of spinning usually accompa- 
nied by unsteadiness and nausea. 


ulation refers to a medical method of testing their con- 
nections to the brain, and therefore to the eyes. Cold or 
warm water flushed into the ear canal will generate 
motion signals from the inner ear. The eyes will respond 
to this signal with nystagmus if the pathways are intact. 


Causes and symptoms 


There are many causes of nystagmus. Nystagmus 
may be present at birth. It may be a result of the lack of 
development of normal binocular fixation early on in life. 
This can occur if there is a cataract at birth or a problem is 
some other part of the visual system. Some other condi- 
tions that nystagmus may be associated with include: 


e Albinism. This condition is caused by a decrease in pig- 
mentation and may affect the eyes. 


e Disorders of the eyes. This may include optic atrophy, 
color blindness, very high nearsightedness (myopia) 
or severe astigmatism, or opacities in the structures of 
the eyes. 


e Acute labyrinthitis. This is an inflammation in the 
inner ear. The patient may have dizziness (vertigo), 
nausea and vomiting, and nystagmus. 


e Brain lesions. Disease in many parts of the brain can 
result in nystagmus. 


e Alcohol and drugs. Alcohol and some medications (e.g., 
anti-epilepsy medications) can induce or exaggerate 
nystagmus. 
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e Multiple sclerosis. A disease of the central nervous sys- 
tem. 


Diagnosis 


Nystagmus is a sign, not a disease. If abnormal, it 
indicates a problem in one of the systems controlling it. 
An ophthalmologist and/or neuro-ophthalmologist 
should be consulted. 


Treatment 


There is one kind of nystagmus that seems to occur 
harmlessly by itself. The condition, benign positional 
vertigo, produces vertigo and nystagmus when the head 
is moved in certain directions. It can arise spontaneously 
or after a concussion. Motion sickness medicines some- 
times help. But the reaction will dissipate if continuously 
evoked. Each morning a patient is asked to produce the 
symptom by moving his or her head around until it no 
longer happens. This prevents it from returning for sever- 
al hours or the entire day. 


Prisms, contact lenses, eyeglasses, or eye muscle 
surgery are some possible treatments. These therapies 
may reduce the nystagmus but may not alleviate it. 
Again, because nystagmus may be a symptom, it is 
important to determine the cause. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Horton, Jonathan C. “Disorders of the Eye.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 
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I Obesity 


Definition 


Obesity is an abnormal accumulation of body fat, 
usually 20% or more over an individual’s ideal body 
weight. Obesity is associated with increased risk of ill- 
ness, disability, and death. 


Description 


Obesity traditionally has been defined as a weight at 
least 20% above the weight corresponding to the lowest 
death rate for individuals of a specific height, gender, and 
age (ideal weight). Twenty to forty percent over ideal 
weight is considered mildly obese; 40-100% over ideal 
weight is considered moderately obese; and 100% over 
ideal weight is considered severely, or morbidly, obese. 
More recent guidelines for obesity use a measurment 
called BMI (body mass index) which is the individual ’s 
weight multiplied by 703 and then divided by twice the 
height in inches. BMI of 25.9—29 is considered over- 
weight; BMI over 30 is considered obese. Measurements 
and comparisons of waist and hip circumference can also 
provide some information regarding risk factors associat- 
ed with weight. The higher the ratio, the greater the 
chance for weight-associated complications. Calipers 
can be used to measure skin-fold thickness to determine 
whether tissue is muscle (lean) or adipose tissue (fat). 


Much concern has been generated about the increas- 
ing incidence of obesity among Americans. Some studies 
have noted an increase from 12% to 18% occurring 
between 1991 and 1998. Other studies have actually esti- 
mated that a full 50% of all Americans are overweight. 
The World Health Organization terms obesity a world- 
wide epidemic, and the diseases which can occur due to 
obesity are becoming increasingly prevalent. 


Excessive weight can result in many serious, poten- 
tially life-threatening health problems, including hyper- 
tension, Type II diabetes mellitus (non-insulin depen- 
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dent diabetes), increased risk for coronary disease, 
increased unexplained heart attack, hyperlipidemia, 
infertility, and a higher prevalence of colon, prostate, 
endometrial, and, possibly, breast cancer. Approximate- 
ly 300,000 deaths a year are attributed to obesity, prompt- 
ing leaders in public health, such as former Surgeon Gen- 
eral C. Everett Koop, M.D., to label obesity “the second 
leading cause of preventable deaths in the United States.” 


Causes and symptoms 


The mechanism for excessive weight gain is clear— 
more calories are consumed than the body burns, and the 
excess calories are stored as fat (adipose) tissue. Howev- 
er, the exact cause is not as clear and likely arises from a 
complex combination of factors. Genetic factors signifi- 
cantly influence how the body regulates the appetite and 
the rate at which it turns food into energy (metabolic 
rate). Studies of adoptees confirm this relationship—the 
majority of adoptees followed a pattern of weight gain 
that more closely resembled that of their birth parents 
than their adoptive parents. A genetic predisposition to 
weight gain, however, does not automatically mean that a 
person will be obese. Eating habits and patterns of physi- 
cal activity also play a significant role in the amount of 
weight a person gains. Recent studies have indicated that 
the amount of fat in a person’s diet may have a greater 
impact on weight than the number of calories it contains. 
Carbohydrates like cereals, breads, fruits, and vegetables 
and protein (fish, lean meat, turkey breast, skim milk) are 
converted to fuel almost as soon as they are consumed. 
Most fat calories are immediately stored in fat cells, 
which add to the body’s weight and girth as they expand 
and multiply. A sedentary lifestyle, particularly prevalent 
in affluent societies, such as in the United States, can 
contribute to weight gain. Psychological factors, such as 
depression and low self-esteem may, in some cases, also 
play a role in weight gain. 


At what stage of life a person becomes obese can 
effect his or her ability to lose weight. In childhood, 
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excess calories are converted into new fat cells (hyper- 
plastic obesity), while excess calories consumed in adult- 
hood only serve to expand existing fat cells (hypertrophic 
obesity). Since dieting and exercise can only reduce the 
size of fat cells, not eliminate them, persons who were 
obese as children can have great difficulty losing weight, 
since they may have up to five times as many fat cells as 
someone who became overweight as an adult. 


Obesity can also be a side-effect of certain disorders 
and conditions, including: 


* cushing’s syndrome, a disorder involving the excessive 
release of the hormone cortisol 


e hypothyroidism, a condition caused by an underactive 
thyroid gland 


* neurologic disturbances, such as damage to the hypo- 
thalamus, a structure located deep within the brain that 
helps regulate appetite 


* consumption of certain drugs, such as steroids or anti- 
depressants 


The major symptoms of obesity are excessive 
weight gain and the presence of large amounts of fatty 
tissue. Obesity can also give rise to several secondary 
conditions, including: 


e arthritis and other orthopedic problems, such as lower 
back pain 


hernias 

e heartburn 

e adult-onset asthma 

e gum disease 

e high cholesterol levels 
e gallstones 

e high blood pressure 


e menstrual irregularities or cessation of menstruation 
(amenorhhea) 


e decreased fertility, and pregnancy complications 
e shortness of breath that can be incapacitating 
e sleep apnea and sleeping disorders 


e skin disorders, arising from the bacterial breakdown of 
sweat and cellular material in thick folds of skin or 
from increased friction between folds 


* emotional and social problems 


Diagnosis 


Diagnosis of obesity is made by observation and by 
comparing the patient’s weight to ideal weight charts. 
Many doctors and obesity researchers refer to the body 
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mass index (BMI), which uses a height-weight relation- 
ship to calculate an individual’s ideal weight and person- 
al risk of developing obesity-related health problems. 
Physicians may also obtain direct measurements of an 
individual’s body fat content by using calipers to mea- 
sure skin-fold thickness at the back of the upper arm and 
other sites. The most accurate means of measuring body 
fat content involves immersing a person in water and 
measuring relative displacement; however, this method is 
very impractical and is usually only used in scientific 
studies requiring very specific assessments. Women 
whose body fat exceeds 30% and men whose body fat 
exceeds 25% are generally considered obese. 


Doctors may also note how a person carries excess 
weight on his or her body. Studies have shown that this 
factor may indicate whether or not an individual has a 
predisposition to develop certain diseases or conditions 
that may accompany obesity. “Apple-shaped” individuals 
who store most of their weight around the waist and 
abdomen are at greater risk for cancer, heart disease, 
stroke, and diabetes than “pear-shaped” people whose 
extra pounds settle primarily in their hips and thighs. 


Treatment 


Treatment of obesity depends primarily on how 
overweight a person is and his or her overall health. 
However, to be successful, any treatment must affect life- 
long behavioral changes rather than short-term weight 
loss. “Yo-yo” dieting, in which weight is repeatedly lost 
and regained, has been shown to increase a person’s like- 
lihood of developing fatal health problems than if the 
weight had been lost gradually or not lost at all. Behav- 
ior-focused treatment should concentrate on: 


e What and how much a person eats. This aspect may 
involve keeping a food diary and developing a better 
understanding of the nutritional value and fat content of 
foods. It may also involve changing grocery-shopping 
habits (e.g. buying only what is on a prepared list and 
only going on a certain day), timing of meals (to pre- 
vent feelings of hunger, a person may plan frequent, 
small meals), and actually slowing down the rate at 
which a person eats. 


How a person responds to food. This may involve 
understanding what psychological issues underlie a 
person’s eating habits. For example, one person may 
binge eat when under stress, while another may always 
use food as a reward. In recognizing these psychologi- 
cal triggers, an individual can develop alternate coping 
mechanisms that do not focus on food. 


e How they spend their time. Making activity and exer- 
cise an integrated part of everyday life is a key to 
achieving and maintaining weight loss. Starting slowly 
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and building endurance keeps individuals from becom- 
ing discouraged. Varying routines and trying new activ- 
ities also keeps interest high. 


For most individuals who are mildly obese, these 
behavior modifications entail life-style changes they can 
make independently while being supervised by a family 
physician. Other mildly obese persons may seek the help 
of a commercial weight-loss program (e.g. Weight 
Watchers). The effectiveness of these programs is diffi- 
cult to assess, since programs vary widely, drop-out rates 
are high, and few employ members of the medical com- 
munity. However, programs that emphasize realistic 
goals, gradual progress, sensible eating, and exercise can 
be very helpful and are recommended by many doctors. 
Programs that promise instant weight loss or feature 
severely restricted diets are not effective and, in some 
cases, can be dangerous. 


For individuals who are moderately obese, medical- 
ly supervised behavior modification and weight loss are 
required. While doctors will put most moderately obese 
patients on a balanced, low-calorie diet (1200-1500 calo- 
ries a day), they may recommend that certain individuals 
follow a very-low-calorie liquid protein diet (400—700 
calories) for as long as three months. This therapy, how- 
ever, should not be confused with commercial liquid pro- 
tein diets or commercial weight-loss shakes and drinks. 
Doctors tailor these diets to specific patients, monitor 
patients carefully, and use them for only a short period of 
time. In addition to reducing the amount and type of 
calories consumed by the patient, doctors will recom- 
mend professional therapists or psychiatrists who can 
help the individual effectively change his or her behavior 
in regard to eating. 


For individuals who are severely obese, dietary 
changes and behavior modification may be accompanied 
by surgery to reduce or bypass portions of the stomach or 
small intestine. Such obesity surgery, however, can be 
risky, and it is only performed on patients for whom 
other strategies have failed and whose obesity seriously 
threatens their health. Other surgical procedures are not 
recommended, including liposuction, a purely cosmetic 
procedure in which a suction device is used to remove fat 
from beneath the skin, and jaw wiring, which can dam- 
age gums and teeth and cause painful muscle spasms. 


Appetite-suppressant drugs are sometimes pre- 
scribed to aid in weight loss. These drugs work by 
increasing levels of serotonin or catecholamine, which 
are brain chemicals that control feelings of fullness. 
Appetite suppressants, though, are not considered truly 
effective, since most of the weight lost while taking them 
is usually regained after stopping them. Also, suppres- 
sants containing amphetamines can be potentially abused 
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by patients. While most of the immediate side-effects of 
these drugs are harmless, the long-term effects of these 
drugs, in many cases, is unknown. Two drugs, dexfenflu- 
ramine hydrochloride (Redux) and fenfluramine 
(Pondimin) as well as a combination fenfluramine-phen- 
termine (Fen/Phen) drug, were taken off the market when 
they were shown to cause potentially fatal heart defects. 
In November 1997, the United States Food and Drug 
Administration (FDA) approved a new weight-loss drug, 
sibutramine, (Meridia). Available only with a doctor’s 
prescription, Meridia can significantly elevate blood 
pressure and cause dry mouth, headache, constipation, 
and insomnia. This medication should not be used by 
patients with a history of congestive heart failure, heart 
disease, stroke, or uncontrolled high blood pressure. 


Other weight-loss medications available with a doc- 
tor’s prescription include: 


e diethylpropion (Tenuate, Tenuate dospan) 

e mazindol (Mazanor, Sanorex) 

e phendimetrazine (Bontril, Plegine, Prelu-2, X-Trozine) 
e phentermine (Adipex-P, Fastin, Ionamin, Oby-trim) 


Phenylpropanolamine (Acutrim, Dextarim) is the 
only nonprescription weight-loss drug approved by the 
FDA These over-the-counter diet aids can boost weight 
loss by 5%. Combined with diet and exercise and used 
only with a doctor’s approval, prescription anti-obesity 
medications enable some patients to lose 10% more 
weight than they otherwise would. Most patients regain 
lost weight after discontinuing use of either prescription 
medications or nonprescription weight-loss products. 


Prescription medications or over-the-counter 


weight-loss products can cause: 
* constipation 

e dry mouth 

e headache 

e irritability 

e nausea 

* nervousness 

e sweating 


None of them should be used by patients taking 
monoamine oxidate inhibitors (MAO inhibitors). 


Doctors sometimes prescribe fluoxetine (Prozac), an 
antidepressant that can increase weight loss by about 
10%. Weight loss may be temporary and side effects of 
this medication include diarrhea, fatigue, insomnia, 
nausea, and thirst. Weight-loss drugs currently being 
developed or tested include ones that can prevent fat 
absorption or digestion; reduce the desire for food and 
prompt the body to burn calories more quickly; and regu- 
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Height And Weight Goals 


Height 


Small Frame 


Medium Frame 


Large Frame 


5’2” 5'3” 5'4” 
SP 5'6” 5'7” 
5’8” 5'9” 510” 
bull 260m Gee 
6'2” 6'3” 6'4” 


128-134 Ibs. 130-136 132-138 
134-140 136-142 138-145 
140-148 142-151 144-154 
146-157 159-160 152-164 
155-168 158-172 162-176 


131-141 Ibs. 133-143 135-145 
137-148 139-151 142-154 
145-157 148-160 151-163 
154-166 157-170 160-174 
164-178 167-182 171-187 


Women 


138-150 Ibs. 140-153 142-153 
144-160 146-164 149-168 
152-172 155-176 158-180 
161-184 164-188 168-192 
172-197 176-202 181-207 


Height 


Small Frame 


Medium Frame 


Large Frame 


410” 411” 50” 
51” 5'2” 5’3” 
EP 5'5” 56” 
Br Biel SRY 
5’10” 5'11” 6'0” 


102-111 Ibs. 103-113 104-115 
106-118 108-121 111-124 
114-127 117-130 120-133 
123-136 126-139 129-142 
132-145 135-148 138-151 


109-121 Ibs. 111-123 113-126 
115-129 118-132 121-135 
124-141 127-141 130-144 
133-147 136-150 139-153 
142-156 145-159 148-162 


118-131 Ibs. 120-134 112-137 
125-140 128-143 131-147 
137-151 137-155 140-159 
143-163 146-167 149-170 
152-176 155-176 158-179 


late the activity of substances that control eating habits 
and stimulate overeating. 


Alternative treatment 


The Chinese herb ephedra (Ephedra sinica), com- 
bined with caffeine, exercise, and a low-fat diet in physi- 
cian-supervised weight-loss programs, can cause at least 
a temporary increase in weight loss. However, the large 
doses of ephedra required to achieve the desired result 
can also cause: 


e anxiety 

e heart arrhythmias 
e heart attack 

e high blood pressure 
e insomnia 

e irritability 

* nervousness 

e seizures 

e strokes 


e death 


Ephedra should not be used by anyone with a history 
of diabetes, heart disease, or thyroid problems. 


Diuretic herbs, which increase urine production, can 
cause short-term weight loss but cannot help patients 
achieve lasting weight control. The body responds to 
heightened urine output by increasing thirst to replace 
lost fluids, and patients who use diuretics for an extend- 
ed period of time eventually start retaining water again 
anyway. In moderate doses, psyllium, a mucilaginous 
herb available in bulk-forming laxatives like Metamucil, 
absorbs fluid and makes patients feel as if they’ve eaten 
enough. Red peppers and mustard help patients lose 
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weight more quickly by accelerating the metabolic rate. 
They also make people more thirsty, so they crave water 
instead of food. Walnuts contain serotonin, the brain 
chemical that tells the body it has eaten enough. Dande- 
lion (Taraxacum officinale) can raise metabolism and 
counter a desire for sugary foods. 


Acupressure and acupuncture can also suppress 
food cravings. Visualization and meditation can create 
and reinforce a positive self-image that enhances the 
patient’s determination to lose weight. By improving 
physical strength, mental concentration, and emotional 
serenity, yoga can provide the same benefits. Also, 
patients who play soft, slow music during meals often 
find that they’re eating less food but enjoying it more. 


Getting the correct ratios of protein, carbohydrates, 
and good-quality fats can help in weight loss via 
enhancement of the metabolism. Support groups that are 
informed about healthy, nutritious, and balanced diets 
can offer an individual the support he or she needs to 
maintain this type of eating regimen. 


Prognosis 


As many as 85% of dieters who do not exercise on a 
regular basis regain their lost weight within two years. In 
five years, the figure rises to 90%. Repeatedly losing and 
regaining weight (yo yo dieting) encourages the body to 
store fat and may increase a patient’s risk of developing 
heart disease. The primary factor in achieving and main- 
taining weight loss is a life-long commitment to regular 
exercise and sensible eating habits. 


Prevention 


Obesity experts suggest that a key to preventing 
excess weight gain is monitoring fat consumption 
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KEY TERMS 


Adipose tissue—Fat tissue. 


Appetite suppressant—Drug that decreases feel- 
ings of hunger. Most work by increasing levels of 
serotonin or catecholamine, chemicals in the 
brain that control appetite. 


Hyperlipidemia—Abnormally high levels of lipids 
in blood plasma. 


Hyperplastic obesity—Excessive weight gain in 
childhood, characterized by the creation of new 
fat cells. 


Hypertension—High blood pressure. 


Hypertrophic obesity—Excessive weight gain in 
adulthood, characterized by expansion of already 
existing fat cells. 


Ideal weight—Weight corresponding to the lowest 
death rate for individuals of a specific height, gen- 
der, and age. 


rather than counting calories, and the National Choles- 
terol Education Program maintains that only 30% of 
calories should be derived from fat. Only one-third of 
those calories should be contained in saturated fats (the 
kind of fat found in high concentrations in meat, poul- 
try, and dairy products). Because most people eat more 
than they think they do, keeping a detailed food diary is 
a useful way to assess eating habits. Eating three bal- 
anced, moderate-portion meals a day—with the main 
meal at mid-day—is a more effective way to prevent 
obesity than fasting or crash diets. Exercise increases 
the metabolic rate by creating muscle, which burns 
more calories than fat. When regular exercise is com- 
bined with regular, healthful meals, calories continue to 
burn at an accelerated rate for several hours. Finally, 
encouraging healthful habits in children is a key to pre- 
venting childhood obesity and the health problems that 
follow in adulthood. 


Resources 


BOOKS 

The Editors of Time-Life Books. The Medical Advisor: The 
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l Obesity surgery 


Definition 


Obesity surgery is an operation that reduces or 
bypasses the stomach or small intestine so that severely 
overweight people can achieve significant and permanent 
weight loss. 


Purpose 


Obesity surgery, also called bariatric surgery, is per- 
formed only on severely overweight people who are more 
than twice their ideal weight. This level of obesity often is 
refered to as morbid obesity since it can result in many 
serious, and potentially deadly, health problems, includ- 
ing hypertenison, Type II diabetes mellitus (non-insulin 
dependent diabetes), increased risk for coronary disease, 
increased unexplained heart attack, hyperlipidemia, and 
a higher prevalence of colon, prostate, endometrial, and, 
possibly, breast cancer. Therefore, this surgery is per- 
formed on people whose risk of complications of surgery 
is outweighed by the need to lose weight to prevent health 
complications, and for whom supervised weight loss and 
exercise programs have repeatedly failed. Obesity 
surgery, however, does not make people thin. Most people 
lose about 60% of their excess weight through this treat- 
ment. Changes in diet and exercise are still required to 
maintain a normal weight. 


The theory behind obesity surgery is that if the vol- 
ume the stomach holds is reduced and the entrance into 
the intestine is made smaller to slow stomach emptying, 
or part of the small intestine is bypassed or shortened, 
people will not be able to consume and/or absorb as 
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Gastric bypass 


Vertical banded gastroplasty 


The purpose of obesity surgery is to reduce the size of the stomach and slow the stomach emptying process by narrowing 
the entrance into the intestine. With this surgery, the volume of food the stomach can hold is reduced from approximately 4 
cups to approximately one-half a cup. There are two types of procedures used for obesity surgery: gastric bypass surgery, 

and vertical banded gastroplasty, as shown in the illustration above. (Illustration by Electronic Illustrators Group.) 


many calories. With obesity surgery the volume of food 
the stomach can hold is reduced from about four cups to 
about 1/2 a cup. 


Insurers may consider obesity surgery elective 
surgery and not cover it under their policy. Documentation 
of the necessity for surgery and approval from the insurer 
should be sought before this operation is performed. 


Precautions 


Obesity surgery should not be performed on people 
who are less than twice their ideal weight. It is also not 
appropriate for people who have substance addictions or 
who have psychological disorders. Other considerations 
in choosing candidates for obesity surgery include the 
general health of the person and his or her willingness to 
comply with follow-up treatment. 


Description 
Obesity surgery is usually performed in a hospital by 


a surgeon who has experience with obesity surgery or at 
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a center that specializes in the procedure. General anes- 
thesia is used, and the operation takes 2—3 hours. The 
hospital stay lasts about a week. 


Three procedures are currently used for obesity 
surgery: 


e Gastric bypass surgery. Probably the most common 
type of obesity surgery, gastric bypass surgery has been 
performed in the United States for about 25 years. In 
this procedure, the volume of the stomach is reduced by 
four rows of stainless steel staples that separate the 
main body of the stomach from a small, newly created 
pouch. The pouch is attached at one end to the esopha- 
gus. At the other end is a very small opening into the 
small intestine. Food flows though this pouch, bypass- 
ing the main portion of the stomach and emptying 
slowly into the small intestine where it is absorbed. 


e Vertical banded gastroplasty. In this procedure an artifi- 
cial pouch is created using staples in a different section 
of the stomach. Plastic mesh is sutured into part of the 
pouch to prevent it from dilating. In both surgeries the 
food enters the small intestine farther along that it 
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would enter if exiting the stomach normally. This 
reduces the time available for absorption of nutrients. 


e Jejuoileal bypass. Now a rarely performed procedure, 
jejuoileal bypass involves shortening the small intestine. 
Because of the high occurance of serious complications 
involving chronic diarrhea and liver disease, it has 
largely been abandoned for the other, safer procedures 


Preparation 


After patients are carefully selected as appropriate 
for obesity surgery, they receive standard preoperative 
blood and urine tests and meet with an anesthesiologist 
to discuss how their health may affect the administration 
of anesthesia. Pre-surgery counseling is done to help 
patients anticipate what to expect after the operation. 


Aftercare 


Immediately after the operation, most patients are 
restricted to a liquid diet for two to three weeks; however, 
some may remain on it for up to 12 weeks. Patients then 
move on to a diet of pureed food for about a month, and, 
after about two months, most can tolerate solid food. 
High fat food is restricted because it is hard to digest and 
causes diarrhea. Patients are expected to work on chang- 
ing their eating and exercise habits to assist in weight 
loss. Most people eat three to four small meals a day once 
they return to solid food. Eating too quickly or too much 
after obestity surgery can cause nausea and vomiting as 
well as intestinal “dumping,” a condition in which undi- 
gested food is shunted too quickly into the small intestine, 
causing pain, diarrhea, weakness, and dizziness. 


Risks 


As in any abdominal surgery, there is always a risk 
of excessive bleeding, infection, and allergic reaction to 
anesthesia. Specific risks associated with obesity surgery 
include leaking or stretching of the pouch and loosening 
of the gastric staples. Although the average death rate 
associated with this procedure is less than one percent, 
the rate varies from center to center, ranging from 0-4%. 
Long term failure rates can reach 50%, sometimes mak- 
ing additional surgery necessary. Other complications of 
obesity surgery include an intolerance to foods high in 
fats, lactose intolerance, bouts of vomiting, diarrhea, 
and intestinal discomfort 


Normal results 


Many people lose about 60% of the weight they 
need to reach their ideal weight through obesity surgery. 
However, surgery is not a magic weight-loss operation, 
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and success also depends on the patient’s willingness to 
exercise and eat low-calorie foods. 


Resources 


PERIODICALS 

Gallager, Sharon, and R. Armour Forse. “Gastric Bypass.” Dia- 
betes Forecast 47 (Dec. 1994): 52. 

Sadovsky, Richard. “Surgical Treatments for Obesity: Selec- 
tion of Patients.” American Family Physician 56 (Dec. 
1997): 2320. 
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i Obsessive-compulsive 


disorder 
Definition 


Obsessive-compulsive disorder (OCD) is a type of 
anxiety disorder. Anxiety disorder is the experience of 
prolonged, excessive worry about circumstances in one’s 
life. OCD is characterized by distressing repetitive 
thoughts, impulses or images that are intense, frightening, 
absurd, or unusual. These thoughts are followed by ritual- 
ized actions that are usually bizarre and irrational. These 
ritual actions, known as compulsions, help reduce anxiety 
caused by the individual’s obsessive thoughts. Often 
described as the “disease of doubt,” the sufferer usually 
knows the obsessive thoughts and compulsions are irra- 
tional but, on another level, fears they may be true. 


Description 


Almost one out of every 40 people will suffer from 
obsessive-compulsive disorder at some time in their lives. 
The condition is two to three times more common than 
either schizophrenia or manic depression, and strikes 
men and women of every ethnic group, age and social 
level. Because the symptoms are so distressing, sufferers 
often hide their fears and rituals but cannot avoid acting 
on them. OCD sufferers are often unable to decide if their 
fears are realistic and need to be acted upon. 


Most people with obsessive-compulsive disorder have 
both obsessions and compulsions, but occasionally a per- 
son will have just one or the other. The degree to which 
this condition can interfere with daily living also varies. 
Some people are barely bothered, while others find the 
obsessions and compulsions to be profoundly traumatic 
and spend much time each day in compulsive actions. 


Obsessions are intrusive, irrational thoughts that keep 
popping up in a person’s mind, such as “my hands are 
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dirty, I must wash them again.” Typical obsessions 
include fears of dirt, germs, contamination, and violent or 
aggressive impulses. Other obsessions include feeling 
responsible for others’ safety, or an irrational fear of hit- 
ting a pedestrian with a car. Additional obsessions can 
involve excessive religious feelings or intrusive sexual 
thoughts. The patient may need to confess frequently to a 
religious counselor or may fear acting out the strong sex- 
ual thoughts in a hostile way. People with obsessive-com- 
pulsive disorder may have an intense preoccupation with 
order and symmetry, or be unable to throw anything out. 


Compulsions usually involve repetitive rituals such 
as excessive washing (especially handwashing or 
bathing), cleaning, checking and touching, counting, 
arranging or hoarding. As the person performs these acts, 
he may feel temporarily better, but there is no long-last- 
ing sense of satisfaction or completion after the act is 
performed. Often, a person with obsessive-compulsive 
disorder believes that if the ritual isn’t performed, some- 
thing dreadful will happen. While these compulsions 
may temporarily ease stress, short-term comfort is pur- 
chased at a heavy price—time spent repeating compul- 
sive actions and a long-term interference with life. 


The difference between OCD and other compulsive 
behavior is that while people who have problems with 
gambling, overeating or with substance abuse may 
appear to be compulsive, these activities also provide 
pleasure to some degree. The compulsions of OCD, on 
the other hand, are never pleasurable. 


OCD may be related to some other conditions, such 
as the continual urge to pull out body hair (trichotilloma- 
nia); fear of having a serious disease (hypochondriasis) 
or preoccupation with imagined defects in personal 
appearance disorder (body dysmorphia). Some people 
with OCD also have Tourette syndrome, a condition 
featuring tics and unwanted vocalizations (such as 
swearing). OCD is often linked with depression and 
other anxiety disorders. 


Causes and symptoms 


While no one knows for sure, research suggests that 
the tendency to develop obsessive-compulsive disorder is 
inherited. There are several theories behind the cause of 
OCD. Some experts believe that OCD is related to a 
chemical imbalance within the brain that causes a com- 
munication problem between the front part of the brain 
(frontal lobe) and deeper parts of the brain responsible 
for the repetitive behavior. Research has shown that the 
orbital cortex located on the underside of the brain’s 
frontal lobe is overactive in OCD patients. This may be 
one reason for the feeling of alarm that pushes the patient 
into compulsive, repetitive actions. It is possible that 
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people with OCD experience overactivity deep within 
the brain that causes the cells to get “stuck,” much like a 
jammed transmission in a car damages the gears. This 
could lead to the development of rigid thinking and 
repetitive movements common to the disorder. The fact 
that drugs which boost the levels of serotonin, a brain 
messenger substance linked to emotion and many differ- 
ent anxiety disorders, in the brain can reduce OCD 
symptoms may indicate that to some degree OCD is 
related to levels of serotonin in the brain. 


Recently, scientists have identified an intriguing link 
between childhood episodes of strep throat and the 
development of OCD. It appears that in some vulnerable 
children, strep antibodies attack a certain part of the 
brain. Antibodies are cells that the body produces to fight 
specific diseases. That attack results in the development 
of excessive washing or germ phobias. A phobia is a 
strong but irrational fear. In this instance the phobia is 
fear of disease germs present on commonly handled 
objects. These symptoms would normally disappear over 
time, but some children who have repeated infections 
may develop full-blown OCD. Treatment with antibi- 
otics has resulted in lessening of the OCD symptoms in 
some of these children. 


If one person in a family has obsessive-compulsive 
disorder, there is a 25% chance that another immediate 
family member has the condition. It also appears that stress 
and psychological factors may worsen symptoms, which 
usually begin during adolescence or early adulthood. 


Diagnosis 


People with obsessive-compulsive disorder feel 
ashamed of their problem and often try to hide their 
symptoms. They avoid seeking treatment. Because they 
can be very good at keeping their problem from friends 
and family, many sufferers don’t get the help they need 
until the behaviors are deeply ingrained habits and hard 
to change. As a result, the condition is often misdiag- 
nosed or underdiagnosed. All too often, it can take more 
than a decade between the onset of symptoms and proper 
diagnosis and treatment. 


While scientists seem to agree that OCD is related to 
a disruption in serotonin levels, there is no blood test for 
the condition. Instead, doctors diagnose OCD after eval- 
uating a person’s symptoms and history. 


Treatment 


Obsessive-compulsive disorder can be effectively 
treated by a combination of cognitive-behavioral therapy 
and medication that regulates the brain’s serotonin levels. 
Drugs that are approved to treat obsessive-compulsive dis- 
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Obsessive-compulsive disorder 


order include fluoxetine (Prozac), fluvoxamine (Luvox), 
paroxetine (Paxil), and sertraline (Zoloft), all selective 
serotonin reuptake inhibitors (SSRI’s) that affect the 
level of serotonin in the brain. Older drugs include the anti- 
depressant clomipramine (Anafranil), a widely-studied 
drug in the treatment of OCD, but one that carries a greater 
risk of side effects. Drugs should be taken for at least 12 
weeks before deciding whether or not they are effective. 


Cognitive-behavioral therapy (CBT) teaches patients 
how to confront their fears and obsessive thoughts by 
making the effort to endure or wait out the activities that 
usually cause anxiety without compulsively performing 
the calming rituals. Eventually their anxiety decreases. 
People who are able to alter their thought patterns in this 
way can lessen their preoccupation with the compulsive 
rituals. At the same time, the patient is encouraged to 
refocus attention elsewhere, such as on a hobby. 


In a few severe cases where patients have not 
responded to medication or behavioral therapy, brain 
surgery may be tried as a way of relieving the unwanted 
symptoms. Surgery can help up to a third of patients with 
the most severe form of OCD. The most common opera- 
tion involves removing a section of the brain called the 
cingulate cortex. The serious side effects of this surgery 
for some patients include seizures, personality changes 
and less ability to plan. 


Alternative treatment 


Because OCD sometimes responds to SSRI antide- 
pressants, a botanical medicine called St. John’s wort 
(Hypericum perforatum) might have some beneficial 
effect as well, according to herbalists. Known popularly 
as “Nature’s Prozac,” St. John’s wort is prescribed by 
herbalists for the treatment of anxiety and depression. 
They believe that this herb affects brain levels of sero- 
tonin in the same way that SSRI antidepressants do. 
Herbalists recommend a dose of 300 mg., three times per 
day. In about one out of 400 people, St. John’s wort (like 
Prozac) may initially increase the level of anxiety. 
Homeopathic constitutional therapy can help rebalance 
the patient’s mental, emotional, and physical well-being, 
allowing the behaviors of OCD to abate over time. 


Prognosis 


Obsessive-compulsive disorder is a chronic disease 
that, if untreated, can last for decades, fluctuating from 
mild to severe and worsening with age. When treated by 
a combination of drugs and behavioral therapy, some 
patients go into complete remission. Unfortunately, not 
all patients have such a good response. About 20% of 
people cannot find relief with either drugs or behavioral 
therapy. Hospitalization may be required in some cases. 
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KEY TERMS 


Anxiety disorder—This is the experience of pro- 
longed, excessive worry about circumstances in 
one’s life. It disrupts daily life. 


Cognitive-behavior therapy—A form of psy- 
chotherapy that seeks to modify behavior by 
manipulating the environment to change the 
patient's response. 


Compulsion—A rigid behavior that is repeated 
over and over each day. 


Obsession—A recurring, distressing idea, thought 
or impulse that feels “foreign” or alien to the indi- 
vidual. 


Selective serotonin reuptake inhibitors (SSRIs)— 
A class of antidepressants that work by blocking 
the reabsorption of serotonin in brain cells, raising 
the level of the chemical in the brain. SSRIs 
include Prozac, Zoloft, Luvex, and Paxil. 


Serotonin—One of three major neurotransmitters 
found in the brain that is related to emotion, and is 
linked to the development of depression and 
obsessive-compulsive disorder. 


Despite the crippling nature of the symptoms, many 
successful doctors, lawyers, business people, performers 
and entertainers function well in society despite their 
condition. Nevertheless, the emotional and financial cost 
of obsessive-compulsive disorder can be quite high. 


Resources 
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orders. New York: W. W. Norton & Co., 1996. 

Foa, E., and R. Wilson. Stop Obsessing! How to Overcome 
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1991. 

Schwartz, Jeffrey. Brain Lock. New York: HarperCollins, 1996. 

Schwartz, Jeffrey. Free Yourself from Obsessive-Compulsive 
Behavior: A Four-Step Self-Treatment Method to Change 
Your Brain Chemistry. New York: HarperCollins, 1996. 
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New York: HarperCollins, 1996. 
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Compare?” Harvard Mental Health Letter (July 1995). 

Jenike, Michael A., and Scott L. Rauch. “Managing the Patient 
with Treatment-Resistant Obsessive-Compulsive Disor- 
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Drive, Ste. 100, Rockville, MD 20852. (800) 545-7367. 
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3042. (800) 950-6264. <http://www.nami.org>. 
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National Institutes of Mental Health (NIMH). 6001 Executive 
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National Mental Health Association. 1021 Prince St., Alexan- 
dria, VA 22314. (703) 684-7722. <http://www.nmha.org>. 

Obsessive-Compulsive Anonymous. P.O. Box 215, New Hyde 
Park, NY 11040. (516) 741-4901. <west24th@aol.com>. 
<http://members.aol.com/west24th/index.htm]>. 

Obsessive-Compulsive Foundation. P.O. Box 70, Milford, CT 
06460. (203) 874-3843. <JPHS28A@Prodigy.com>. 
<http://pages. prodigy.com/alwillen/ocf.html>. 
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Obsessive compulsive personality disorder 
see Personality disorders 


Obstetric sonogram see Pelvic ultrasound 


[l Obstetrical emergencies 


Definition 


Obstetrical emergencies are life-threatening medical 
conditions that occur in pregnancy or during or after 
labor and delivery. 


Description 


There are a number of illnesses and disorders of 
pregnancy that can threaten the well-being of both moth- 
er and child. Obstetrical emergencies may also occur 
during active labor, and after delivery (postpartum). 
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Obstetrical emergencies of pregnancy 


ECTOPIC PREGNANCY. An ectopic, or tubal, preg- 
nancy occurs when the fertilized egg implants itself in 
the fallopian tube rather than the uterine wall. If the preg- 
nancy is not terminated at an early stage, the fallopian 
tube will rupture, causing internal hemorrhaging and 
potentially resulting in permanent infertility. 


PLACENTAL ABRUPTION. Also called abruptio pla- 
centa, placental abruption occurs when the placenta 
separates from the uterus prematurely, causing bleeding 
and contractions. If over 50% of the placenta separates, 
both the fetus and mother are at risk. 


PLACENTA PREVIA. When the placenta attaches to 
the mouth of the uterus and partially or completely 
blocks the cervix, the position is termed placenta previa 
(or low-lying placenta). Placenta previa can result in 
premature bleeding and possible postpartum hemor- 
rhage. 


PREECLAMPSIA/ECLAMPSIA. Preeclampsia (tox- 
emia), or pregnancy-induced high blood pressure, causes 
severe edema (swelling due to water retention) and can 
impair kidney and liver function. The condition occurs in 
approximately 5% of all United States pregnancies. If it 
progresses to eclampsia, toxemia is potentially fatal for 
mother and child. 


PREMATURE RUPTURE OF MEMBRANES (PROM). 
Premature rupture of membranes is the breaking of 
the bag of waters (amniotic fluid) before contractions or 
labor begins. The situation is only considered an emer- 
gency if the break occurs before thirty-seven weeks and 
results in significant leakage of amniotic fluid and/or 
infection of the amniotic sac. 


Obstetrical emergencies during labor and delivery 


AMNIOTIC FLUID EMBOLISM. A rare but frequently 
fatal complication of labor, this condition occurs when 
amniotic fluid embolizes from the amniotic sac and 
through the veins of the uterus and into the circulatory 
system of the mother. The fetal cells present in the fluid 
then block or clog the pulmonary artery, resulting in 
heart attack. This complication can also happen during 
pregnancy, but usually occurs in the presence of strong 
contractions. 


INVERSION OR RUPTURE OF UTERUS. During labor, 
a weak spot in the uterus (such as a scar or a uterine wall 
that is thinned by a multiple pregnancy) may tear, 
resulting in a uterine rupture. In certain circumstances, a 
portion of the placenta may stay attached to the wall and 
will pull the uterus out with it during delivery. This is 
called uterine inversion. 
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Obstetrical emergencies 


PLACENTA ACCRETA. Placenta accreta occurs when 
the placenta is implanted too deeply into the uterine wall, 
and will not detach during the late stages of childbirth, 
resulting in uncontrolled bleeding. 


PROLAPSED UMBILICAL CORD. A prolapse of the 
umbilical cord occurs when the cord is pushed down into 
the cervix or vagina. If the cord becomes compressed, 
the oxygen supply to the fetus could be diminished, 
resulting in brain damage or possible death. 


SHOULDER DYSTOCIA. Shoulder dystocia occurs 
when the baby’s shoulder(s) becomes wedged in the birth 
canal after the head has been delivered. 


Obstetrical emergencies postpartum 


POSTPARTUM HEMORRHAGE OR INFECTION. Severe 
bleeding or uterine infection occurring after delivery is a 
serious, potentially fatal situation. 


Causes and symptoms 


Obstetrical emergencies can be caused by a number 
of factors, including stress, trauma, genetics, and other 
variables. In some cases, past medical history, including 
previous pregnancies and deliveries, may help an obste- 
trician anticipate the possibility of complications. 


Signs and symptoms of an obstetrical emergency 
include, but are not limited to: 


e Diminished fetal activity. In the late third trimester, 
fewer than ten movements in a two hour period may 
indicate that the fetus is in distress. 


e Abnormal bleeding. During pregnancy, brown or white 
to pink vaginal discharge is normal, bright red blood or 
blood containing large clots is not. After delivery, con- 
tinual blood loss of over 500 ml indicates hemorrhage. 


e Leaking amniotic fluid. Amniotic fluid is straw-colored 
and may easily be confused with urine leakage, but can 
be differentiated by its slightly sweet odor. 


e Severe abdominal pain. Stomach or lower back pain 
can indicate preeclampsia or an undiagnosed ectopic 
pregnancy. Postpartum stomach pain can be a sign of 
infection or hemorrhage. 


e Contractions. Regular contractions before 37 weeks of 
gestation can signal the onset of preterm labor due to 
obstetrical complications. 


e Abrupt and rapid increase in blood pressure. Hyper- 
tension is one of the first signs of toxemia. 


e Edema. Sudden and significant swelling of hands and 
feet caused by fluid retention from toxemia. 


e Unpleasant smelling vaginal discharge. A thick, mal- 
odorous discharge from the vagina can indicate a post- 
partum infection. 
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e Fever. Fever may indicate an active infection. 


e Loss of consciousness. Shock due to blood loss (hem- 
orrhage) or amniotic embolism can precipitate a loss of 
consciousness in the mother. 


e Blurred vision and headaches. Vision problems and 
headache are a possible symptom of preeclampsia. 


Diagnosis 


Diagnosis of an obstetrical emergency typically 
takes place in a hospital or other urgent care facility. A 
specialist will take the patient’s medical history and per- 
form a pelvic and general physical examination. The 
mother’s vital signs are taken, and if preeclampsia is sus- 
pected, blood pressure may be monitored over a period 
of time. The fetal heartbeat is assessed with a doppler 
stethoscope, and diagnostic blood and urine tests of the 
mother may also be performed, including laboratory 
analysis for protein and/or bacterial infection. An 
abdominal ultrasound may aid in the diagnosis of any 
condition that involves a malpositioned placenta, such as 
placenta previa or placenta abruption. 


In cases where an obstetrical complication is suspect- 
ed, a fetal heart monitor is positioned externally on the 
mother’s abdomen. If the fetal heart rate is erratic or weak, 
or if it does not respond to movement, the fetus may be in 
distress. A biophysical profile (BPP) may also be per- 
formed to evaluate the health of the fetus. The BPP uses 
data from an ultrasound examination to analyze the fetus 
size, movement, heart rate, and surrounding amniotic fluid. 


If the mother’s membranes have ruptured and her 
cervix is partially dilated, an internal fetal scalp electrode 
can be inserted through the vagina to assess heart rate. A 
fetal oximetry monitor that measures the oxygen satura- 
tion levels of the fetus may also be attached to the scalp. 


Treatment 
Obstetrical emergencies of pregnancy 


ECTOPIC PREGNANCY. Treatment of an ectopic 
pregnancy is laparoscopic surgical removal of the fertil- 
ized ovum. If the fallopian tube has burst or been dam- 
aged, further surgery will be necessary. 


PLACENTAL ABRUPTION. In mild cases of placental 
abruption, bed rest may prevent further separation of the 
placenta and stem bleeding. If a significant abruption 
(over 50%) occurs, the fetus may have to be delivered 
immediately and a blood transfusion may be required. 


PLACENTA PREVIA. Hospitalization or highly restricted 
at-home bed rest is usually recommended if placenta previa 
is diagnosed after the twentieth week of pregnancy. If the 
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fetus is at least 36 weeks old and the lungs are mature, a 
cesarean section is performed to deliver the baby. 


PREECLAMPSIA/ECLAMPSIA. Treatment of preeclamp- 
sia depends upon the age of the fetus and the acuteness of 
the condition. A woman near full term who has only mild 
toxemia may have labor induced to deliver the child as 
soon as possible. Severe preeclampsia in a woman near 
term also calls for immediate delivery of the child, as this 
is the only known cure for the condition. However, if the 
fetus is under 28 weeks, the mother may be hospitalized 
and steroids may be administered to try to hasten lung 
development in the fetus. If the life of the mother or fetus 
appears to be in danger, the baby is delivered immediately, 
usually by cesarean section. 


PREMATURE RUPTURE OF MEMBRANES (PROM). If 
PROM occurs before 37 weeks and/or results in signifi- 
cant leakage of amniotic fluid, a course of intravenous 
antibiotics is started. A culture of the cervix may be 
taken to analyze for the presence of bacterial infection. If 
the fetus is close to term, labor is typically induced if 
contractions do not start within 24 hours of rupture. 


Obstetrical emergencies during labor and delivery 


AMNIOTIC FLUID EMBOLISM. The stress of contrac- 
tions can cause this complication, which has a high mor- 
tality rate. Administering steroids to the mother and 
delivering the fetus as soon as possible is the standard 
treatment. 


INVERSION OR RUPTURE OF UTERUS. An inverted 
uterus is either manually or surgical replaced to the proper 
position. A ruptured uterus is repaired if possible, although 
if the damage is extreme, a hysterectomy (removal of the 
uterus) may be performed. A blood transfusion may be 
required in either case if hemorrhaging occurs. 


PLACENTA ACCRETA. Women who experience pla- 
centa accreta will typically need to have their placenta 
surgically removed after delivery. Hysterectomy is nec- 
essary in some cases. 


PROLAPSED UMBILICAL CORD. Saline may be 
infused into the vagina to relieve the compression. If the 
cord has prolapsed out the vaginal opening, it may be 
replaced, but immediate delivery by cesarean section is 
usually indicated. 


Obstetrical emergencies postpartum 


POSTPARTUM HEMORRHAGE OR INFECTION. The 
source of the hemorrhage is determined, and blood trans- 
fusion and IV fluids are given as necessary. Oxytocic 
drugs may be administered to encourage contraction of 
the uterus. Retained placenta is a frequent cause of per- 
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KEY TERMS 


Amniotic fluid—the liquid in the placental sac 
that cushions the fetus and regulates temperature 
in the placental environment. Amniotic fluid also 
contains fetal cells. 


Cesarean section—The surgical delivery of a fetus 
through an incision in the uterus. 


Embolism—Blood vessel obstruction by a blood 
clot or other substance (i.e., air, cell matter). 


Episiotomy—Incision of the perineum, the area 
between the vulva and the anus, to assist delivery 
and avoid severe tearing of the perineum. 


Postpartum—After childbirth. 


Laparoscopic—A minimally-invasive surgical or 
diagnostic procedure that uses a flexible endo- 
scope (laparoscope) to view and operate on struc- 
tures in the abdomen. 


sistent bleeding, and surgical removal of the remaining 
fragments (curettage) may be required. Surgical repair of 
lacerations to the birth canal or uterus may be required. 
Drugs that encourage coagulation (clotting) of the blood 
may be administered to stem the bleeding. Infrequently, 
hysterectomy is required. 


In cases of infection, a course of intravenous antibi- 
otics is prescribed. Most postpartum infections occur in 
the endometrium, or lining of the uterus, and may be also 
caused by a piece of retained placenta. If this is the case, 
it will also require surgical removal. 


SHOULDER DYSTOCIA. The mother is usually posi- 
tioned with her knees to her chest, known as the 
McRoberts maneuver, in an effort to free the child’s 
shoulder. An episiotomy is also performed to widen the 
vaginal opening. If the shoulder cannot be dislodged 
from the pelvis, the baby’s clavicle (collarbone) may 
have to be broken to complete the delivery before a lack 
of oxygen causes brain damage to the infant. 


Prognosis 


If a fetus is close to full-term (37 weeks) and the com- 
plication is detected early enough, the prognosis is usually 
good for mother and child. With advances in neonatal care, 
approximately 85% of infants weighing less than 3 lbs 5 
oz survive, and these infants are being delivered at 28 
weeks and younger. However, preterm infants have a 
greater chance of serious medical problems, and develop- 
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Occupational asthma 


mental disabilities occur in 25-50%. They also have a 
higher incidence of learning disorders, and are four to six 
times more likely to be diagnosed with attention-deficit 
hyperactivity disorder (ADHD). 


Prevention 


Proper prenatal care is the best prevention for obstet- 
rical emergencies. When complications of pregnancy do 
arise, pregnant women who see their OB/GYN on a regu- 
lar basis are more likely to get an early diagnosis, and 
with it, the best chance for fast and effective treatment. In 
addition, eating right and taking prenatal vitamins and 
supplements as recommended by a physician will also 
contribute to the health of both mother and child. 


Resources 


BOOKS 


Pearlman, Mark D and Judith Tintinalli, eds. Emergency Care 
of the Woman. New York: McGraw-Hill, 1998. 


PERIODICALS 


Chamberlain, Geoffrey and Phillip Steer. “Obstetric Emergen- 
cies.” British Medical Journal. 318, no.7194(May 
1999):1342. 

“Women’s Lives at Risk: Preventable Deaths, Avoidable 
Injuries.” Population Reports. 25, no.1(Sept 1997):3. 


ORGANIZATIONS 

National Institute of Child Health and Human Development 
(NICHD) Clearinghouse. Bldg 31, Room 2A32, MSC 
2425, 31 Center Drive, Bethesda, MD 20892-2425. (800) 
370-2943. <http://www.nichd.nih.gov/publications/health. 
htm>. 


i Occupational asthma 


Definition 


Occupational asthma is a form of lung disease in 
which the breathing passages shrink, swell, or become 
inflamed or congested as a result of exposure to irritants 
in the workplace. 


Description 


As many as 15% of all cases of asthma may be relat- 
ed to on-the-job exposure to: 


e animal hair 
e dander 


e dust composed of bacteria, protein, or organic matter 
like cereal, grains, cotton, and flax 


e fumes created by metal soldering 
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Occupations Associated With Asthma 


Animal Handling 

Bakeries 

Health Care 

Jewelry Making 

Laboratory Work 
Manufacturing Detergents 
Nickel Plating 

Soldering 

Snow Crab and Egg Processing 
Tanneries 


e insulation and packaging materials 
e mites and other insects 
* paints 


Hundreds of different types of jobs involve exposure 
to substances that could trigger occupational asthma, but 
only a small fraction of people who do such work develop 
this disorder. Occupational asthma is most apt to affect 
workers who have personal or family histories of allergies 
or asthma, or who are often required to handle or breathe 
dust or fumes created by especially irritating material. 


Causes and symptoms 


More than 240 causes of occupational asthma have 
been identified. Even short-term exposure to low levels 
of one or more irritating substances can cause a very sen- 
sitive person to develop symptoms of occupational asth- 
ma. A person who has occupational asthma has one or 
more symptoms, including coughing, shortness of 
breath, tightness in the chest, and wheezing. Symptoms 
may appear less than 24 hours after the person is first 
exposed to the irritant or develop two or three years later. 


At first, symptoms appear while the person is at 
work or several hours after the end of the workday. 
Symptoms disappear or diminish when the person spends 
time away from the workplace and return or intensify 
when exposure is renewed. 


As the condition becomes more advanced, symp- 
toms sometimes occur even when the person is not in the 
workplace. Symptoms may also develop in response to 
minor sources of lung irritation. 


Diagnosis 


An allergist, occupational medicine specialist, or a 
doctor who treats lung disease performs a thorough physi- 
cal examination and takes a medical history that explores: 


e the kind of work the patient has done 


e the types of exposures the patient may have experi- 
enced 
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ALICE HAMILTON (1869-1970) 


(AP/Wide World Photos. Reproduced by permission.) 


Alice Hamilton was born on February 27, 1869, in 
New York City, the second of five children born to Mont- 
gomery Hamilton, a wholesale grocer,and Gertrude (Pond) 
Hamilton. She earned a medical degree from the University 


e what symptoms the patient has had 
e when, how often, and how severely they have occurred 


Performed before and after work, pulmonary func- 
tion tests can show how job-related exposures affect the 
airway. Laboratory analysis of blood and sputum may 
confirm a diagnosis of workplace asthma. To pinpoint 
the cause more precisely, the doctor may ask the patient 
to inhale specific substances and monitor the body’s 
response to them. This is called a challenge test. 


Treatment 


The most effective treatment for occupational asth- 
ma is to reduce or eliminate exposure to symptom-pro- 
ducing substances. 


Medication may be prescribed for workers who 
can’t prevent occasional exposure. Medication, physical 
therapy, and breathing aids may all be needed to relieve 
symptoms of advanced occupational asthma involving 
airway damage. 
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of Michigan in 1893, without having completed an under- 
graduate degree and taking surprisingly few science cours- 
es. Realizing that she wanted to pursue research rather than 
medical practice, Hamilton went on to do further studies 
both in the United States and abroad: from 1895-1896 at 
Leipzig and Munich; 1896-1897 at Johns Hopkins; and 
1902 in Paris at the Pasteur Institute. In 1897 she accepted a 
post as professor of pathology at the Women’s Medical Col- 
lege at Northwestern University in Chicago. 


In Chicago Hamilton became a resident of Hull 
House, the pioneering settlement designed to give care 
and advice to the poor of Chicago. Here, under the influ- 
ence of Jane Addams, the founder of Hull House, Hamil- 
ton saw the effects of poverty up close, leading her to a 
lifelong career focused on industrial medicine. 


Alice Hamilton was a pioneer in correcting the med- 
ical problems caused by industrialization, awakening the 
country in the early twentieth century to the dangers of 
industrial poisons and hazardous working conditions. 
Through her untiring efforts, toxic substances in the lead, 
mining, painting,pottery, and rayon industries were 
exposed and legislation passed to protect workers. She 
was also a champion of worker’s compensation laws, and 
was instrumental in bringing about this type of legislation 
in the state of Illinois. A medical doctor and researcher, 
she was the first woman of faculty status at Harvard Uni- 
versity, and was a consultant on governmental commis- 
sions, both domestic and foreign. 


A patient who has occupational asthma should learn 
what causes symptoms and how to control them, and 
what to do when an asthma attack occurs. 


Because asthma symptoms and the substances that 
provoke them can change, a patient who has occupation- 
al asthma should be closely monitored by a family physi- 
cian, allergist, or doctor who specializes in occupational 
medicine or lung disease. 


Prognosis 


Occupational asthma is usually reversible. However, 
continued exposure to the symptom-producing substance 
can cause permanent lung damage. 


In time, occupational asthma can cause asthma-like 
symptoms to occur when the patient is exposed to tobac- 
co smoke, household dust, and other ordinary irritants. 


Smoking aggravates symptoms of occupational 
asthma. Patients who eliminate workplace exposure and 
stop smoking are more apt to recover fully than those 
who change jobs but continue to smoke. 
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Oligomenorrhea 


Prevention 


Industries and environments whose employees have 
a heightened exposure to substances known to cause 
occupational asthma can take measures to diminish or 
eliminate the amount of pollution in the atmosphere or 
decrease the number of workers exposed to it. 


Regular medical screening of workers in these envi- 
ronments may enable doctors to diagnose occupational 
asthma before permanent lung damage takes place. 


Resources 


ORGANIZATIONS 

American College of Allergy, Asthma & Immunology. 85 West 
Algonquin Road, Suite 550, Arlington Heights, IL 60005. 
(847) 427-1200. 


OTHER 

“Occupational Asthma.” American Lung Association Page. 16 
May 1998 <http://www.lungusa.org>. 

“On-Job Exposure Triggers Asthma.” The Detroit News 15 
Dec. 1997. 16 May 1998 <http://detnews.com/1997/ 
discover/9712/16/12150021.htm>. 


Maureen Haggerty 


Occupational therapy see Rehabilitation 
Ocular myopathy see Ophthalmoplegia 
Ocular rosacea see Rosacea 

Ofloxacin see Fluoroquinolones 

Ohio Valley disease see Histoplasmosis 


f Oligomenorrhea 


Definition 


Medical dictionaries define oligomenorrhea as infre- 
quent or very light menstruation. But physicians typical- 
ly apply a narrower definition, restricting the diagnosis 
of oligomenorrhea to women whose periods were regu- 
larly established before they developed problems with 
infrequent flow. With oligomenorrhea, menstrual periods 
occur at intervals of greater than 35 days, with only four 
to nine periods in a year. 


Description 


True oligomenorrhea can not occur until menstrual peri- 
ods have been established. In the United States, 97.5% of 
women have begun normal menstrual cycles by age 16. The 
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complete absence of menstruation, whether menstrual peri- 
ods never start or whether they stop after having been estab- 
lished, is called amenorrhea. Oligomenorrhea can become 
amenorrhea if menstruation stops for six months or more. 


It is quite common for women at the beginning and 
end of their reproductive lives to miss or have irregular 
periods. This is normal and is usually the result of imper- 
fect coordination between the hypothalamus, the pituitary 
gland, and the ovaries. For no apparent reason, a few 
women menstruate (with ovulation occurring) on a regular 
schedule as infrequently as once every two months. For 
them that schedule is normal and not a cause for concern. 


Women with polycystic ovary syndrome (PCOS) 
are also likely to suffer from oligomenorrhea. PCOS is a 
condition in which the ovaries become filled with small 
cysts. Women with PCOS show menstrual irregularities 
that range from oligomenorrhea and amenorrhea on the 
one hand to very heavy, irregular periods on the other. 
The condition affects about 6% of premenopausal 
women and is related to excess androgen production. 


Other physical and emotional factors also cause a 
woman to miss periods. These include: 


e emotional stress 

e chronic illness 

* poor nutrition 

e eating disorders such as anorexia nervosa 
e excessive exercise 

e estrogen-secreting tumors 


e illicit use of anabolic steriod drugs to enhance athletic 
performance 


Serious ballet dancers, gymnasts, and ice skaters are 
especially at risk because they combine heavy activity 
with a diet intended to keep their weight down. One study 
at the University of California San Francisco found that 
11% of female ultramarathon runners had amenorrhea or 
oligomenorrhea. This is a much higher rate than in the 
general population. Women’s coaches are becoming more 
aware of the problem and are encouraging female athletes 
to seek medical advice. A gynecologist is the doctor most 
experienced in diagnosing and treating oligomenorrhea. 


Causes and symptoms 

Symptoms of oligomenorrhea include: 
e menstrual periods at intervals of more than 35 days 
e irregular menstrual periods with unpredictable flow 


* some women with oligomenorrhea may have difficulty 
conceiving 


Oligomenorrhea that occurs in adolescents is often 
caused by immaturity or lack of synchronization between 
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the hypothalamus, pituitary gland, and ovaries. The 
hypothalamus is part of the brain that controls body tem- 
perature, cellular metabolism, and basic functions such 
as eating, sleeping, and reproduction. It secretes hor- 
mones that regulate the pituitary gland. 


The pituitary gland is then stimulated to produce 
hormones that affect growth and reproduction. At the 
beginning and end of a woman’s reproductive life, some 
of these hormone messages may not be synchronized, 
causing menstrual irregularities. 


In PCOS, oligomenorrhea is probably caused by inap- 
propriate levels of both female and male hormones. Male 
hormones are produced in small quantities by all women, 
but in women with PCOS, levels of male hormone (andro- 
gens) are slightly higher than in other women. 


In athletes, models, actresses, dancers, and women 
with anorexia nervosa, oligomenorrhea occurs because 
the ratio of body fat to weight drops too low. 


Diagnosis 

Diagnosis of oligomenorrhea begins with the patient 
informing the doctor about infrequent periods. Women 
should seek medical treatment after three missed periods. 
The doctor will ask for a detailed description of the prob- 
lem and take a history of how long it has existed and any 
patterns the patient has observed. A woman can assist the 
doctor in diagnosing the cause of oligomenorrhea by 
keeping a record of the time, frequency, length, and quan- 
tity of bleeding. She should also tell the doctor about any 
illnesses including longstanding conditions like diabetes 
mellitus. The doctor may also inquire about her diet, 
exercise patterns, sexual activity, contraceptive use, cur- 
rent medications, or past surgical procedures. 


Laboratory tests 


After taking the woman’s history, the gynecologist or 
family practitioner does a pelvic examination and Pap test. 
To rule out specific causes of oligomenorrhea, the doctor 
may also do a pregnancy test and blood tests to check the 
level of thyroid hormone. Based on the initial test results, 
the doctor may want to do tests to determine the level of 
other hormones that play a role in reproduction. 


Treatment 


Treatment of oligomenorrhea depends on the cause. 
In adolescents and women near menopause, oligomen- 
orrhea usually needs no treatment. For athletes, changes 
in training routines and eating habits may be enough to 
return the woman to a regular menstrual cycle. 


Most patients suffering from oligomenorrhea are 
treated with birth control pills. Other women, including 
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those with PCOS, are treated with hormones. Prescribed 
hormones depend on which particular hormones are defi- 
cient or out of balance. When oligomenorrhea is caused 
by a chronic underlying disorder or disease, such as 
anorexia nervosa, the underlying condition must be treat- 
ed for oligomenorrhea to improve. 


Alternative treatment 


As with conventional medicial treatments, alterna- 
tive treatments are based on the cause of the condition. If 
a hormonal imbalance is revealed by laboratory testing, 
hormone replacements that are more “natural” for the 
body (including tri-estrogen and natural progesterone) 
are recommended. Glandular therapy can assist in bring- 
ing about a balance in the glands involved in the repro- 
ductive cycle, including the hypothalmus, pituitary, thy- 
roid, ovarian, and adrenal glands. Since homeopathy 
and acupuncture work on deep, energetic levels to 
rebalance the body, these two modalities may be helpful 
in treating oligomenorrhea. Western and Chinese herbal 
medicines also can be very effective. Herbs used to treat 
oligomenorrhea include dong quai (Angelica sinensis), 
black cohosh (Cimicifuga racemosa), and chaste tree 
(Vitex agnus-castus). Diet and adequate nutrition, includ- 
ing adequate protein, essential fatty acids, whole grains, 
and fresh fruits and vegetables, are important for every 
woman, especially if deficiencies are present or if she 
regularly exercises very strenuously. For some women, 
meditation, guided imagery, and visualization can play 
a key role in the treatment of oligomenorrhea. 


Prognosis 


Many women, including those with PCOS, are suc- 
cessfully treated with hormones for oligomenorrhea. 
They have more frequent periods and begin ovulating 
during their menstrual cycle, restoring their fertility. 


For women who do not respond to hormones or who 
continue to have an underlying condition that causes 
oligomenorrhea, the outlook is less positive. Women who 
have oligomenorrhea may have difficulty conceiving chil- 
dren and may receive fertility drugs. The absence of ade- 
quate estrogen increases risk for bone loss (osteoporosis) 
and cardiovascular disease. Women who do not have regu- 
lar periods also are more likely to develop uterine cancer. 
Oligomenorrhea can become amenorrhea at any time, 
increasing the chance of having these complications. 


Prevention 


Oligomenorrhea is preventable only in women whose 
low body fat to weight ratio is keeping them from main- 
taining a regular menstrual cycle. Adequate nutrition and a 
less vigorous training schedules will normally prevent 
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Onychomycosis 


KEY TERMS 


Anorexia nervosa—A disorder of the mind and 
body in which people starve themselves in a 
desire to be thin, despite being of normal or below 
normal body weight for their size and age. 


Cyst—An abnormal sac containing fluid or semi- 
solid material. 


Osteoporosis—The excessive loss of calcium from 
the bones, causing the bones to become fragile and 
break easily. Women who are not menstruating are 
especially vulnerable to this condition because 
estrogen, a hormone that protects bones against cal- 
cium loss, decreases drastically after menopause. 


oligomenorrhea. When oligomenorrhea is caused by hor- 
monal factors, it is not preventable, but it is often treatable. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
“Menstrual Cycle Disorders.” In The Harvard Guide to 
Women’s Health. Cambridge, MA: Harvard University 
Press, 1996. 


ORGANIZATIONS 

Polycystic Ovarian Syndrome Association. P.O. Box 80517, 
Portland, OR 7280. (877) 775-7267. <http://www.pco 
support.org>. 


OTHER 

Clinical Research Bulletin. vol. 1, no. 14. <http://www.herbs 
info.com. 

Maxwell, Tracey. “Polycystic Ovarian Syndrome.” Ivanhoe 
Broadcast News. 1997. <http://www.ivanhoe.com>. 


Tish Davidson 


Omeprazole see Antiulcer drugs 
Omphalocele see Abdominal wall defects 
Onchocerciasis see Filariasis 


I Onychomycosis 


Definition 


Onychomycosis is a fungal infection of the finger- 
nails or toenails. The actual infection is of the bed of the 
nail and of the plate under the surface of the nail. 
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Description 


Onychomycosis is the most common of all diseases 
of the nails in adults. In North America, the incidence 
falls roughly between 2—13%. The incidence of ony- 
chomycosis is also greater in older adults, and up to 90% 
of the elderly may be affected. Men are more commonly 
infected than women. 


Individuals who are especially susceptible include 
those with chronic diseases such as diabetes and circula- 
tory problems and those with diseases that suppress the 
immune system. Other risk factors include a family his- 
tory, previous trauma to the nails, warm climate, occlu- 
sive or tight footwear. 


Causes and symptoms 


Onychomycosis is caused by three types of fungi, 
called dermatophytes, yeasts, and nondermatophyte 
molds. Fungi are simple parasitic plant organisms that 
don’t need sunlight to grow. Toenails are especially sus- 
ceptible because fungi prefer dark damp places. Swim- 
ming pools, locker rooms, and showers typically harbor 
fungi. Chronic diseases such as diabetes, problems with 
the circulatory system, or immune deficiency disease are 
risk factors. A history of athlete’s foot and excess perspi- 
ration are also risk factors. 


Onychomycosis can be present for years without 
causing pain or disturbing symptoms. Typically, the nail 
becomes thicker and changes to a yellowish-brown. Foul 
smelling debris may collect under the nail. The infection 
can spread to the surrounding nails and even the skin. 


Diagnosis 


To make a diagnosis of onychomycosis, the clinician 
must collect a specimen of the nail in which infection is 
suspected. A clipping is taken from the nail plate, and a 
sample of the debris from underneath the nail bed is also 
taken, usually with a sharp curette. Debris from the nail 
surface may also be taken. These will be sent for micro- 
scopic analysis to a laboratory, as well as cultured to 
determine what types of fungus are growing there. 


Treatment 


Onychomycosis is very difficult and sometimes 
impossible to treat, and therapy is often long-term. Thera- 
py consists of topical treatments that are applied directly 
to the nails, as well as two systemic drugs, griseofulvin 
and ketoconazole. Topical therapy is reserved for only the 
mildest cases. The use of griseofulvin and ketoconazole is 
problematic, and there are typically high relapse rates of 
50-85%. In addition, treatment must be continued for a 
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long duration (10-18 months for toenails), with monthly 
laboratory monitoring for several side effects, including 
liver toxicity. Individuals taking these medications must 
also abstain from alcohol consumption. 


In the past few years, newer oral antifungal agents 
have been developed, and include itraconazole (Spora- 
nox), terbinafine (Lamisil), and fluconazole (Diflucan). 
These agents, when taken orally for as little as 12 weeks, 
bring about better cure rates and fewer side effects than 
either griseofulvin or ketoconazole. The most common 
side effect is stomach upset. Patients taking oral antifun- 
gal therapy must have a complete blood count and liver 
enzyme workup every four to six weeks. Terbinafine in 
particular has markedly less toxicity to the liver, one of 
the more severe side effects of the older agents, griseo- 
fulvin and ketoconazole. 


Treatment should be continued until microscopic 
exam or culture shows no more fungal infection. Nails 
may, however, continue to look damaged even after a 
clinical cure is achieved. Nails may take up to a full year 
to return to normal. If the nail growth slows or stops, 
additional doses of antifungal therapy should be taken. 


Nail debridement is another treatment option, but it 
is considered by many to be primitive compared with topi- 
cal or systemic treatment. Clinicians perform nail debride- 
ment in their offices. The nail is cut and then thinned using 
surgical tools or chemicals, and then the loose debris 
under the nail is removed. The procedure is painless, and 
often improves the appearance of the nails immediately. In 
addition, it helps whatever medication being used to pene- 
trate the newly thinned nail. Patients with very thickened 
nails will sometimes undergo chemical removal of a nail. 
A combination of oral, topical, and surgical removal can 
increase the chances of curing the infection. 


Alternative treatment 


For controlling onychomycosis, as opposed to curing 
it, some experts advocate using Lotrimin cream, available 
over the counter. The cream should be thoroughly rubbed 
into the nail daily in order to control the infection. 


In general, nutrition may also play a role in promot- 
ing good nail health and thus preventing nail disease. 
Adequate protein and minerals, in the form of nuts, 
seeds, whole grains, legumes, fresh vegetables, and fish, 
should be consumed. Sugars, alcohol, and caffeine 
should be avoided. Certain supplements may also be ben- 
eficial, including vitamin A (10,000 IU per day), zinc 
(15-30 mg per day), iron (ferrous glycinate 100 mg per 
day, vitamin B,, (1,000 mcg per day), and essential fatty 
acids in the form of flax, borage, or evening primrose oil 
(1,000-1,5000 mg twice daily). 
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KEY TERMS 


Curette—Spoon-shaped instrument for removing 
debris, growths, or infected nail matter. 


Dermatophytes, yeasts, and nondermatophyte 
molds—Three types of fungi responsible for fungal 
infections of the nails. 


Herbal remedies may also relieve some of the symp- 
toms of onychomycosis. A combination of coneflower, 
oregano, spilanthes, usnea, Oregon grape root, and myrrh 
can be used as a tincture (20 drops four times daily). 


Undiluted grapefruit seed extract and tea tree oil are 
also said to be beneficial when applied topically to the 
infected nails. 


Prognosis 


Onychomycosis is typically quite difficult to cure 
completely. Even if a clinical cure is achieved after long 
therapy with either topical or oral drugs, normal 
regrowth takes four to six months in the fingernails, and 
eight to 12 months in the toenails, which grow more 
slowly. Relapse is common, and often, the nail or nail 
bed is permanently damaged. For toenails infected with 
onychomycosis, terbinafine seems to offer the highest 
cure rate (35-50%). Itraconazole cure rates typically 
range from 25—40%, and those with fluconazole, which 
was recently approved in the United States, have not 
been documented by long-term trials 


Prevention 


Keeping the feet clean and dry, and washing with 
soap and water and drying thoroughly are important 
preventive steps to take to prevent onychomycosis. 
Other preventive measures include keeping the nails cut 
short and wearing shower shoes whenever walking or 
showering in public places. Daily changes of shoes, 
socks, or hosiery are also helpful. Excessively tight 
hose or shoes promote moisture, which in turn, pro- 
vides a wonderful environment for onychomycotic 
infections. To prevent this, individuals should wear only 
socks made of synthetic fibers, which can absorb mois- 
ture more quickly than those made of cotton or wools. 
Manicure and pedicure tools should be disinfected after 
each use. Finally, nail polish should not be applied to 
nails that are infected, as this causes the water or mois- 
ture that collects under the surface of the nail to not 
evaporate and be trapped. 
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Oophorectomy 


Resources 


PERIODICALS 

Harrell T. K., et al. “Onychomycosis: Improved Cure Rates 
with Itraconazole and Terbinafine.” Journal of the Ameri- 
can Board of Family Practitioners (July-August 
2001):268- 73. 

Scher Robert K. “Novel Treatment Strategies for Superficial 
Mycoses.” Journal of the American Academy of Derma- 
tology (1999). 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
PO Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. Fax:(847) 330-0050. <http://www.aad.org>. 


OTHER 
<http://www.nailfungus.org/about.html>. 
<http://www.emedicine.com/derm/topic200.htm>. 


Liz Meszaros 


I Oophorectomy 


Definition 


Oophorectomy is the surgical removal of one or both 
ovaries. It is also called ovariectomy. If one ovary is 
removed, a woman may continue to menstruate and have 
children. If both ovaries are removed, menstruation stops 
and a woman loses the ability to have children. 


Purpose 


Oophorectomy is performed to: 
* remove cancerous ovaries 


e remove the source of estrogen that stimulates some 
cancers 


e remove a large ovarian cyst 
* excise an abscess 
e treat endometriosis 


In an oophorectomy one or a portion of one ovary may 
be removed or both ovaries may be removed. When 
oophorectomy is done to treat ovarian cancer or other 
spreading cancers, both ovaries are always removed. This 
is called a bilateral oophorectomy. Oophorectomies are 
sometimes performed on pre-menopausal women who 
have estrogen-sensitive breast cancer in an effort to 
remove the main source of estrogen from their bodies. This 
procedure has become less common than it was in the 
1990s. Today, chemotherapy drugs are available that alter 
the production of estrogen and tamoxifen blocks any of the 
effects any remaining estrogen may have on cancer cells. 
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Until the 1980s, women over age 40 having hys- 
terectomies (surgical removal of the uterus) routinely had 
healthy ovaries and fallopian tubes removed at the same 
time. This operation is called a bilateral salpingo- 
oophorectomy. Many physicians reasoned that a woman 
over 40 was approaching menopause and soon her 
ovaries would stop secreting estrogen and releasing eggs. 
Removing the ovaries would eliminate the risk of ovarian 
cancer and only accelerate menopause by a few years. 


In the 1990s, the thinking about routine oophorecto- 
my began to change. The risk of ovarian cancer in women 
who have no family history of the disease is less than 1%. 
Meanwhile, removing the ovaries increases the risk of 
cardiovascular disease and accelerates osteoporosis 
unless a woman takes prescribed hormone replacements. 


Under certain circumstances, oophorectomy may 
still be the treatment of choice to prevent breast and ovar- 
ian cancer in certain high-risk women. A study done at 
the University of Pennsylvania and released in 2000 
showed that healthy women who carried the BRCA1 or 
BRCA2 genetic mutations that pre-disposed them to 
breast cancer had their risk of breast cancer drop from 
80% to 19% when their ovaries were removed before age 
40. Women between the ages of 40 and 50 showed less 
risk reduction, and there was no significant reduction of 
breast cancer risk in women over age 50. 


Overall, ovarian cancer still ranks low on a woman’s 
list of health concerns: It accounts for only 4% of all can- 
cers in women. But the lifetime risk for developing ovari- 
an cancer in women who have mutations in BRCAI is 
significantly increased over the general population and 
may cause an ovarian cancer risk of 30% by age 60. For 
women at increased risk, oophorectomy may be consid- 
ered after the age of 35 if childbearing is complete. 


The value of ovary removal in preventing both breast 
and ovarian cancer has been documented. However, there 
are disagreements within the medical community about 
when and at what age this treatment should be offered. 
Preventative oophorectomy, called preventative bilateral 
oophorectomy (PBO), is not always covered by insur- 
ance. One study conducted in 2000 at the University of 
California at San Francisco found that only 20% of insur- 
ers paid for PBO. Another 25% had a policy against pay- 
ing for the operation, and the remaining 55% said that 
they would decide about payment on an individual basis. 


Precautions 


There are situations in which oophorectomy is a 
medically wise choice for women who have a family his- 
tory of breast or ovarian cancer. However, women with 
healthy ovaries who are undergoing hysterectomy for 
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reasons other than cancer should discuss with their doc- 
tors the benefits and disadvantages of having their 
ovaries removed at the time of the hysterectomy. 


Description 


Oophorectomy is done under general anesthesia. It is 
performed through the same type of incision, either vertical 
or horizontal, as an abdominal hysterectomy. Horizontal 
incisions leave a less noticeable scar, but vertical incisions 
give the surgeon a better view of the abdominal cavity. 


After the incision is made, the abdominal muscles 
are pulled apart, not cut, so that the surgeon can see the 
ovaries. Then the ovaries, and often the fallopian tubes, 
are removed. 


Oophorectomy can sometimes be done with a laparo- 
scopic procedure. With this surgery, a tube containing a 
tiny lens and light source is inserted through a small inci- 
sion in the navel. A camera can be attached that allows the 
surgeon to see the abdominal cavity on a video monitor. 
When the ovaries are detached, they are removed though 
a small incision at the top of the vagina. The ovaries can 
also be cut into smaller sections and removed. 


The advantages of abdominal incision are that the 
ovaries can be removed even if a woman has many adhe- 
sions from previous surgery. The surgeon gets a good 
view of the abdominal cavity and can check the sur- 
rounding tissue for disease. A vertical abdominal inci- 
sion is mandatory if cancer is suspected. The disadvan- 
tages are that bleeding is more likely to be a complica- 
tion of this type of operation. The operation is more 
painful than a laparoscopic operation and the recovery 
period is longer. A woman can expect to be in the hospi- 
tal two to five days and will need three to six weeks to 
return to normal activities. 


Preparation 


Before surgery, the doctor will order blood and urine 
tests, and any additional tests such as ultrasound or x 
rays to help the surgeon visualize the woman’s condition. 
The woman may also meet with the anesthesiologist to 
evaluate any special conditions that might affect the 
administration of anesthesia. A colon preparation may be 
done, if extensive surgery is anticipated. 


On the evening before the operation, the woman 
should eat a light dinner, then take nothing by mouth, 
including water or other liquids, after midnight. 


Aftercare 


After surgery a woman will feel discomfort. The 
degree of discomfort varies and is generally greatest with 
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KEY TERMS 


Cyst—An abnormal sac containing fluid or semi- 
solid material. 


Endometriosis—A benign condition that occurs 
when cells from the lining of the uterus begin 
growing outside the uterus. 


Fallopian tubes—Slender tubes that carry ova from 
the ovaries to the uterus. 


Hysterectomy—Surgical removal of the uterus. 


Osteoporosis—The excessive loss of calcium from 
the bones, causing the bones to become fragile 
and break easily. 


abdominal incisions, because the abdominal muscles 
must be stretched out of the way so that the surgeon can 
reach the ovaries. 


When both ovaries are removed, women who do not 
have cancer are started on hormone replacement thera- 
py to ease the symptoms of menopause that occur because 
estrogen produced by the ovaries is no longer present. If 
even part of one ovary remains, it will produce enough 
estrogen that a woman will continue to menstruate, unless 
her uterus was removed in a hysterectomy. Antibiotics are 
given to reduce the risk of post-surgery infection. 


Return to normal activities takes anywhere from two 
to six weeks, depending on the type of surgery. When 
women have cancer, chemotherapy or radiation are often 
given in addition to surgery. Some women have emotion- 
al trauma following an oophorectomy, and can benefit 
from counseling and support groups. 


Risks 


Oophorectomy is a relatively safe operation, al- 
though, like all major surgery, it does carry some risks. 
These include unanticipated reaction to anesthesia, inter- 
nal bleeding, blood clots, accidental damage to other 
organs, and post-surgery infection. 


Complications after an oophorectomy include 
changes in sex drive, hot flashes, and other symptoms of 
menopause if both ovaries are removed. Women who 
have both ovaries removed and who do not take estrogen 
replacement therapy run an increased risk for cardiovas- 
cular disease and osteoporosis. Women with a history of 
psychological and emotional problems before an 
oophorectomy are more likely to experience psychologi- 
cal difficulties after the operation. 
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Ophthalmoplegia 


Normal results 


If the surgery is successful, the ovaries will be 
removed without complication, and the underlying prob- 
lem resolved. In the case of cancer, all the cancer will be 
removed. 


Abnormal results 


Complications may arise if the surgeon finds that 
cancer has spread to other places in the abdomen. If the 
cancer cannot be removed by surgery, it must be treated 
with chemotherapy and radiation. 


Resources 


PERIODICALS 

“Removing Ovaries Lowers Risk for Women at High Risk of 
Breast, Ovarian Cancer.” ACS News Today 8 November 
2000. <http://www.cancer.org>. 


ORGANIZATIONS 

American Cancer Society National Headquarters. 1599 Clifton 
Road NE, Atlanta, GA 30329. (800)ACS-2345. <http:// 
www.cancer.org>. 

Cancer Information Service, National Cancer Institute. Build- 
ing 31, Room 10A19, 9000 Rockville Pike, Bethesda, MD 
20892. (800)4-CANCER. <http://www.nci.nih.gov/cancer 
info/index.html>. 


Tish Davidson, A.M. 


Open fracture reduction see Fracture repair 


Ophthalmic antibiotics see Antibiotics, 
ophthalmic 


I Ophthalmoplegia 


Definition 


Ophthalmoplegia is a paralysis or weakness of one 
or more of the muscles that control eye movement. The 
condition can be caused by any of several neurologic dis- 
orders. It may be myopathic, meaning that the muscles 
controlling eye movement are directly involved, or neu- 
rogenic, meaning that the nerve pathways controlling eye 
muscles are affected. Diseases associated with ophthal- 
moplegia are ocular myopathy, which affects muscles, 
and internuclear ophthalmoplegia, a disorder caused by 
multiple sclerosis, a disease which affects nerves. 


Description 


Because the eyes do not move together in ophthal- 
moplegia, patients may complain of double vision. Dou- 
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ble vision is especially troublesome if the ophthalmople- 
gia comes on suddenly or affects each eye differently. 
Because ophthalmoplegia is caused by another, underly- 
ing disease, it is often associated with other neurologic 
symptoms, including limb weakness, lack of coordina- 
tion, and numbness. 


Causes and symptoms 


Ocular myopathy is also known as mitochondrial 
encephalomyelopathy with ophthalmoplegia or progres- 
sive external ophthalmoplegia. Because it is so often asso- 
ciated with diseases affecting many levels of the neuro- 
logic system, it is often referred to as “ophthalmoplegia 
plus.” The main feature is progressive limitation of eye 
movements, usually with drooping of the eyelids (ptosis). 
Ptosis may occur years before other symptoms of oph- 
thalmoplegia. Because both eyes are equally involved and 
because ability to move the eyes lessens gradually over 
the course of years, double vision is rare. On examination, 
the eyelids may appear thin. This disease usually begins 
in childhood or adolescence but may start later. 


When ophthalmoplegia is caused by muscle degen- 
eration (myopathic), muscle biopsy, in which a small 
piece of muscle is surgically removed and examined 
microscopically, will find characteristic abnormal muscle 
fibers called ragged red fibers. In this form of ophthal- 
moplegia, the patient may experience weakness of the 
face, the muscles involved in swallowing, the neck, or 
the limbs. 


Progressive external ophthalmoplegia is sometimes 
associated with specific neurologic syndromes. These 
syndromes include familial forms of spastic paraplegia, 
spinocerebellar disorders, or sensorimotor peripheral 
neuropathy. Kearns-Sayre syndrome causes ophthalmo- 
plegia along with loss of pigment in the retina, the light- 
sensitive membrane lining the eye. In addition, the dis- 
ease may cause heart block that must be corrected with 
a pacemaker, increased protein in the cerebrospinal fluid, 
and a progressively disabling lack of muscular coordina- 
tion (cerebellar syndrome). Symptoms of the disease 
appear before age 15. 


Some of the progressive external ophthalmoplegia 
syndromes are unusual in that inheritance is controlled 
by DNA in the mitochondria. The mitochondria are rod- 
shaped structures within a cell that convert food to usable 
energy. Most inherited diseases are passed on by DNA in 
the cell nucleus, the core that contains the hereditary 
material. Mitochondrial inheritance tends to be passed on 
by the mother. Other forms of progressive external oph- 
thalmoplegia are not inherited but occur sporadically 
with no clear family history. It is not known why some 
forms are neurogenic and others are myopathic. In the 
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forms inherited through mitochondrial DNA, it is not 
known which gene product is affected. 


Internuclear ophthalmoplegia in multiple sclerosis is 
caused by damage to a bundle of fibers in the brainstem 
called the medial longitudinal fasciculus. In this syn- 
drome, the eye on the same side as the damaged medial 
longitudinal fasciculus is unable to look outward (that is, 
the left eye cannot look left). The other eye exhibits jerk- 
ing movements (nystagmus) when the patient tries to 
look left. Internuclear ophthalmoplegia may be seen 
rarely without multiple sclerosis in patients with certain 
types of cancer or with Chiari type II malformation. 


Eye movement disorders and ophthalmoplegia can 
also be seen with progressive supranuclear palsy, thy- 
roid disease, diabetes mellitus, brainstem tumors, 
migraine, basilar artery stroke, pituitary stroke, myas- 
thenia gravis, muscular dystrophy, and the Fisher vari- 
ant of Guillain-Barré syndrome. A tumor or aneurysm 
in the cavernous sinus, located behind the eyes, can cause 
painful ophthalmoplegia. Painful ophthalmoplegia can 
also be caused by an inflammatory process in the same 
area, called Tolosa-Hunt syndrome. 


Diagnosis 


The patient’s medical and family history and the 
examination findings will usually help differentiate the 
various syndromes associated with ophthalmoplegia. In 
addition, each syndrome is associated with characteristic 
features, such as nystagmus or ptosis. All patients with 
progressive external ophthalmoplegia should have a mus- 
cle biopsy to look for ragged red fibers or changes sug- 
gesting muscular dystrophy. A sample should be sent for 
analysis of mitochondrial DNA. Electromyogram 
(EMG), measurement of electrical activity in the muscle, 
helps diagnose myopathy. 


Computed tomography scan (CT scan) or magnetic 
resonance imaging (MRI) scans of the brain may be 
needed to rule out brain tumor, stroke, aneurysm, or 
multiple sclerosis. When multiple sclerosis is suspected, 
evoked potential testing of nerve response may also be 
helpful. Analysis of cerebrospinal fluid may show 
changes characteristic of multiple sclerosis or Kearns- 
Sayre syndrome. Other tests that may be helpful in 
Kearns-Sayre include electrocardiogram (measuring 
electrical activity of the heart muscles), retinal examina- 
tion, and a hearing test (audiogram). For possible myas- 
thenia gravis, the Tensilon (edrophonium) test should be 
done. Tests should also be done to measure activity of the 
cell-surface receptors for acetylcholine, a chemical that 
helps pass electrical impulses along nerve cells in the 
muscles. Thyroid disease and diabetes mellitus should be 
excluded by appropriate blood work. 
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KEY TERMS 


Cerebellar—Involving the cerebellum, which con- 
trols walking, balance, and coordination. 


Cerebrospinal fluid—Fluid bathing the brain and 
spinal cord. 


Heart block—A problem with electrical conduc- 
tion in the heart muscle that may lead to irregular 
heart beat and require a pacemaker for treatment. 


Mitochondria—Spherical or rod shaped parts of 
the cell. Mitochondria contain genetic material 
(DNA and RNA) and are responsible for convert- 
ing food to energy. 


Treatment 


There are no specific cures for ocular myopathy or 
progressive external ophthalmoplegia. Vitamin E therapy 
has been used to treat Kearns-Sayre syndrome. Coen- 
zyme Q (ubiquinone), a naturally occurring substance 
similar to vitamin K, is widely used to treat other forms 
of progressive external ophthalmoplegia, but the degree 
of success varies. Specific treatments are available for 
multiple sclerosis, myasthenia gravis, diabetes mellitus, 
and thyroid disease. Symptoms of ophthalmoplegia can 
be relieved by mechanical treatment. Surgical procedures 
can lift drooping eyelids or a patch over one eye can be 
used to relieve double vision. Because there is no blink 
response, a surgically lifted eyelid exposes the cornea of 
the eye so that it may become dry or be scratched. These 
complications must be avoided by using artificial tears 
and wearing eyepatches at night. In Kearns-Sayre syn- 
drome, a pacemaker may be needed. 


Prognosis 


The prognosis of progressive external ophthalmople- 
gia depends on the associated neurological problems; in 
particular, whether there is severe limb weakness or cere- 
bellar symptoms that may be mild or disabling. As with 
most chronic neurologic diseases, mortality increases with 
disability. Progressive external ophthalmoplegia itself is 
not a life-threatening condition. Kearns-Sayre syndrome is 
disabling, probably shortens the life span, and few if any 
patients have children. Overall life expectancy for multiple 
sclerosis patients is seven years less than normal; death 
rates are higher for women than for men. 


Prevention 


There is no way to prevent ophthalmoplegia. 
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Oppositional defiant disorder 


Resources 


BOOKS 

Hirano, M., and S. DiMauro. “Clinical Features of Mitochon- 
drial Myopathies and Encephalomyopathies.” In Hand- 
book of Muscle Disease, ed. R. J. M. Lane. New York: 
Marcel Dekker, 1994. 

Tome, F. M. S., and M. Fardeau. “Ocular Myopathies.” In 
Myology: Basic and Clinical, ed. A. G. Engel and B. Q. 
Banker. New York: McGraw-Hill, 1986. 


PERIODICALS 

Rowland, L. P. “Progressive External Ophthalmoplegia and 
Ocular Myopathies.” Handbook of Clinical Neurology 48 
(1992): 287-329. 


ORGANIZATIONS 
American Academy of Neurology. 1080 Montreal Ave., St. 
Paul, MN 55116. (612) 695-1940. <http://www.aan.com>. 


Laurie Barclay, MD 


Ophthalmoscopic examination see Eye 
examination 


Opiate withdrawal see Withdrawal 
syndromes 


Opioid analgesics see Analgesics, opioid 


i Oppositional defiant disorder 


Definition 


Oppositional defiant disorder is a recurring pattern 
of negative, hostile, disobedient, and defiant behavior in 
a child or adolescent, lasting for at least six months with- 
out serious violation of the basic rights of others. 


Description 


The behavior disturbances cause clinically signifi- 
cant problems in social, school, or work functioning. The 
course of oppositional defiant disorder varies among 
patients. In males, the disorder is more common among 
those who had problem temperaments or high motor 
activity in the preschool years. During the school years, 
patients may have low self-esteem, changing moods, and 
a low frustration tolerance. Patients may swear and use 
alcohol, tobacco, or illicit drugs at an early age. There 
are often conflicts with parents, teachers, and peers. 


Children with this disorder show their negative and 
defiant behaviors by being persistently stubborn and 
resisting directions. They may be unwilling to compro- 
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mise, give in, or negotiate with adults. Patients may 
deliberately or persistently test limits, ignore orders, 
argue, and fail to accept blame for misdeeds. Hostility is 
directed at adults or peers and is shown by verbal aggres- 
sion or deliberately annoying others. 


Causes and symptoms 


Oppositional defiant disorder is more common in 
boys than girls and the disorder typically begins by age 
eight. Although the specific causes of the disorder are 
unknown, parents who are overly concerned with power 
and control may cause an eruption to occur. Symptoms 
often appear at home, but over time may appear in other 
settings as well. Usually the disorder occurs gradually 
over months or years. Several theories about the causes 
of oppositional defiant disorder are being investigated. 
Oppositional defiant disorder may be related to: 


e the child’s temperament and the family’s response to 
that temperament 


e an inherited predisposition to the disorder in some fam- 
ilies 
e a neurological cause, like a head injury 


e a chemical imbalance in the brain (especially with the 
brain chemical serotonin) 


Oppositional defiant disorder appears to be more 
common in families where at least one parent has a histo- 
ry of a mood disorder, conduct disorder, attention 
deficit/hyperactivity disorder, antisocial personality dis- 
order, or a substance-related disorder. Additionally, some 
studies suggest that mothers with a depressive disorder 
are more likely to have children with oppositional behav- 
ior. However, it is unclear to what extent the mother’s 
depression results from or causes oppositional behavior 
in children. 


Symptoms include a pattern of negative, hostile, and 
defiant behavior lasting at least six months. During this 
time four or more specific behaviors must be present. 
These behaviors include the child who: 


e often loses his/her temper 
e often argues with adults 


e often actively defies or refuses to comply with adults’ 
requests or rules 


e often deliberately annoys people 

e often blames others for his/her mistakes or misbehavior 
e is often touchy or easily annoyed by others 

e is often angry and resentful 

e is often spiteful or vindictive 


e misbehaves 
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* swears or uses obscene language 
e has a low opinion of him/herself 


The diagnosis of oppositional defiant disorder is not 
made if the symptoms occur exclusively in psychotic or 
mood disorders. Criteria are not met for conduct disor- 
der, and, if the child is 18 years old or older, criteria are 
not met for antisocial personality disorder. In other 
words, a child with oppositional defiant disorder does not 
show serious aggressive behaviors or exhibit the physical 
cruelty that is common in other disorders. 


Additional problems may be present, including: 
e learning problems 
e a depressed mood 


e hyperactivity (although attention deficit/hyperactivity 
disorder must be ruled out) 


e substance abuse or dependence 
e dramatic and erratic behavior 


The patient with oppositional defiant disorder is 
moody, easily frustrated, and may abuse drugs. 


Diagnosis 


While psychological testing may be needed, the doc- 
tor must examine and talk with the child, talk with the 
parents, and review the medical history. Oppositional 
defiant disorder rarely travels alone. Children with atten- 
tion/deficit hyperactive disorder will also have opposi- 
tional defiant disorder 50% of the time. Children with 
depression/anxiety will have oppositional defiant disor- 
der 10-29% of the time. Because all of the features of 
this disorder are usually present in conduct disorder, 
oppositional defiant disorder is not diagnosed if the crite- 
ria are met for conduct disorder. 


A diagnosis of oppositional defiant disorder should 
be considered only if the behaviors occur more frequent- 
ly and have more serious consequences than is typically 
observed in other children of a similar developmental 
stage. Further, the behavior must lead to significant 
impairment in social, school, or work functioning. 


Treatment 


Treatment of oppositional defiant disorder usually 
consists of group, individual and/or family therapy, and 
education. Of these, individual therapy is the most com- 
mon. Therapy can provide a consistent daily schedule, 
support, consistent rules, discipline, and limits. It can 
also help train patients to get along with others and modi- 
fy behaviors. Therapy can occur in residential, day treat- 
ment, or medical settings. Additionally, having a healthy 
role model as an example is important for the patient. 
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KEY TERMS 


Attention deficit/hyperactivity disorder— A per- 
sistent pattern of inattention, hyperactivity and/or 
impulsiveness; the pattern is more frequent and 
severe than is typically observed in people at a 
similar level of development. 


Conduct disorder—A repetitive and persistent pat- 
tern of behavior in which the basic rights of others 
are violated or major age-appropriate rules of 
society are broken. 


Parent management training focuses on teaching the 
parents specific and more effective techniques for han- 
dling the child’s opposition and defiance. Research has 
shown that parent management training is more effective 
than family therapy. 


Whether involved in therapy or working on this dis- 
order at home, the patient must work with his or her par- 
ents’ guidance to make the fullest possible recovery. 
According to the New York Hospital/Cornell Medical 
Center, the patients must: 


e use self timeouts 

e identify what increases anxiety 

e talk about feelings instead of acting on them 
e find and use ways to calm themselves 

¢ frequently remind themselves of their goals 


e get involved in tasks and physical activities that provide 
a healthy outlet for energy 


e learn how to talk with others 

e develop a predictable, consistent, daily schedule of 
activity 

e develop ways to obtain pleasure and feel good 

e learn how to get along with other people 

e find ways to limit stimulation 


e learn to admit mistakes in a matter-of-fact way 


Stimulant medication is used only when opposition- 
al defiant disorder coexists with attention deficit/hyper- 
activity disorder. Currently no research is currently avail- 
able on the use of other psychiatric medications in the 
treatment of oppositional defiant disorder. 


Prognosis 
The outcome varies. In some children the disorder 


evolves into a conduct disorder or a mood disorder. Later 
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Optic atrophy 


in life, oppositional defiant disorder can develop into 
passive aggressive personality disorder or antisocial per- 
sonality disorder. Some children respond well to treat- 
ment and some do not. Generally, with treatment, reason- 
able adjustment in social settings and in the workplace 
can be made in adulthood. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Association, 1994. 

Howe, James W., ed., et. al. Neurobiological Disorders in Chil- 
dren and Adolescents. San Francisco: Jossey-Bass, 1992. 

Kendall, Philip C., and Julian D. Norton-Ford. Clinical Psy- 
chology: Scientific and Professional Dimensions. John 
Wiley & Sons, 1982. 


PERIODICALS 

Cohen P., et al. “Diagnostic Predictors of Treatment Patterns in 
a Cohort of Adolescents.” Journal of the American Acade- 
my of Child & Adolescent Psychiatry 30 (1991): 989-93. 

Frick P. J., et al. “Familial Risk Factors to Oppositional Defiant 
Disorder and Conduct Disorder: Parental Psychopatholo- 
gy and Maternal Parenting.” Journal of Consulting & 
Clinical Psychology 60 (1992): 49-55. 


ORGANIZATIONS 
Families Anonymous. Weschester County, Westchester, NY. 
(212) 354-8525. 


David James Doermann 


A Optic atrophy 


Definition 


Optic atrophy can be defined as damage to the optic 
nerve resulting in a degeneration or destruction of the 
optic nerve. Optic atrophy may also be referred to as 
optic nerve head pallor because of the pale appearance of 
the optic nerve head as seen at the back of the eye. Possi- 
ble causes of optic atrophy include: optic neuritis, 
Leber’s hereditary optic atrophy, toxic or nutritional 
optic neuropathy, glaucoma, vascular disorders, trauma, 
and other systemic disorders. 


Description 


The process of vision involves light entering the eye 
and triggering chemical changes in the retina, a pigment- 
ed layer lining the back of the eye. Nerve impulses creat- 
ed by this process travel to the brain via the optic nerve. 
Using a hand-held instrument called an ophthalmoscope, 
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the doctor can see the optic nerve head (optic disc) which 
is the part of the optic nerve that enters at the back of the 
eyeball. In optic atrophy, the disc is pale and has fewer 
blood vessels than normal. 


Causes and symptoms 


Symptoms of optic atrophy are a change in the optic 
disc and a decrease in visual function. This change in 
visual function can be a decrease in sharpness and clarity 
of vision (visual acuity) or decreases in side (peripheral) 
vision. Color vision and contrast sensitivity can also be 
affected. 


There are many possible causes of optic atrophy. 
The causes can range from trauma to systemic disorders. 
Some possible causes of optic atrophy include: 


e Optic neuritis. Optic neuritis is an inflammation of the 
optic nerve. It may be associated with eye pain wors- 
ened by eye movement. It is more common in young to 
middle-aged women. Some patients with optic neuritis 
may develop multiple sclerosis later on in life. 


e Leber’s hereditary optic neuropathy. This is a disease of 
young men (late teens, early 20s), characterized by an 
onset over a few weeks of painless, severe, central visual 
loss in one eye, followed weeks or months later by the 
same process in the other eye. At first the optic disc may 
be slightly swollen, but eventually there is optic atrophy. 
The visual loss is generally permanent. This condition is 
hereditary. If a patient knows that Leber’s runs in the 
family, genetic counseling should be considered. 


Toxic optic neuropathy. Nutritional deficiencies and poi- 
sons can be associated with gradual vision loss and optic 
atrophy, or with sudden vision loss and optic disc 
swelling. Toxic and nutritional optic neuropathies are 
uncommon in the United States, but took on epidemic 
proportions in Cuba in 1992-1993. The most common 
toxic optic neuropathy is known as tobacco-alcohol 
amblyopia, thought to be caused by exposure to cyanide 
from tobacco smoking, and by low levels of vitamin B,, 
because of poor nutrition and poor absorption associat- 
ed with drinking alcohol. Other possible toxins included 
ethambutol, methyl alcohol (moonshine), ethylene gly- 
col (antifreeze), cyanide, lead, and carbon monoxide. 
Certain medications have also been implicated. Nutri- 
tional optic neuropathy may be caused by deficiencies of 
protein, or of the B vitamins and folate, associated with 
starvation, malabsorption, or alcoholism. 


e Glaucoma. Glaucoma may be caused by an increase of 
pressure inside the eye. This increased pressure may 
eventually affect the optic nerve if left untreated. 


e Compressive optic neuropathy. This is the result of a 
tumor or other lesion putting pressure on the optic 
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nerve. Another possible cause is enlargement of muscles 
involved in eye movement seen in hyperthyroidism 
(Graves’ disease). 


e Retinitis pigmentosa. This is a hereditary ocular disorder. 


e Syphilis. Left untreated, this disease may result in optic 
atrophy. 


Diagnosis 

Diagnosis involves recognizing the characteristic 
changes in the optic disc with an ophthalmoscope, and mea- 
suring visual acuity, usually with an eye chart. Visual field 
testing can test peripheral vision. Color vision and contrast 
sensitivity can also be tested. Family history is important in 
the diagnosis of inherited conditions. Exposure to poisons, 
drugs, and even medications should be determined. Sus- 
pected poisoning can be confirmed through blood and urine 
analysis, as can vitamin deficiency. 


Brain magnetic resonance imaging (MRI) may 
show a tumor or other structure putting pressure on the 
optic nerve, or may show plaques characteristic of multi- 
ple sclerosis, which is frequently associated with optic 
neuritis. However, similar MRI lesions may appear in 
Leber’s hereditary optic neuropathy. Mitochondrial DNA 
testing can be done on a blood sample, and can identify 
the mutation responsible for Leber’s. 


Visual evoked potentials (VEP), which measure 
speed of conduction over the nerve pathways involved in 
sight, may detect abnormalities in the clinically unaffect- 
ed eye in early cases of Leber’s. Fluorescein angiogra- 
phy gives more detail about blood vessels in the retina. 


Treatment 


Treatment of optic neuritis with steroids is contro- 
versial. Currently, there is no known treatment for 
Leber’s hereditary optic neuropathy. Treatment of other 
causes of optic atrophy varies depending upon the under- 
lying disease. 


Prognosis 


Many patients with optic neuritis eventually develop 
multiple sclerosis. Most patients have a gradual recovery 
of vision after a single episode of optic neuritis, even 
without treatment. Prognosis for visual improvement in 
Leber’s hereditary optic neuropathy is poor, with the spe- 
cific rate highly dependent on which mitochondrial DNA 
mutation is present. If the cause of toxic or nutritional 
deficiency optic neuropathy can be found and treated 
early, such as stopping smoking and taking vitamins in 
tobacco-alcohol amblyopia, vision generally returns to 
near normal over several months’ time. However, visual 
loss is often permanent in cases of long-standing toxic or 
nutritional deficiency optic neuropathy. 
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KEY TERMS 


Atrophy—A destruction or dying of cells, tissues, 
or organs. 


Cerebellar—Involving the part of the brain (cere- 
bellum), which controls walking, balance, and 
coordination. 


Mitochondia—A structure in the cell responsible for 
producing energy. A defect in the DNA in the mito- 
chondria is involved in Leber’s optic neuropathy. 


Neuritis—An inflammation of the nerves. 


Neuropathy—A disturbance of the nerves, not 
caused by an inflammation. For example, the 
cause may be toxins, or unknown. 


Prevention 


People noticing a decrease in vision (central 
and/or side vision) should ask their eye care practition- 
er for a check up. Patients should also go for regular 
vision exams. Patients should ask their doctor how 
often that should be, as certain conditons may warrant 
more frequent exams. Early detection of inflammations 
or other problems lessens the chance of developing 
optic atrophy. 


As of mid 1998, there are no preventive measures 
that can definitely abort Leber’s hereditary optic neu- 
ropathy in those genetically at risk, or in those at risk 
based on earlier involvement of one eye. However, 
some doctors recommend that their patients take vita- 
min C, vitamin E, coenzyme Q,,, or other antioxidants, 
and that they avoid the use of tobacco or alcohol. 
Patients should ask their doctors about the use of vita- 
mins. Avoiding toxin exposure and nutritional deficien- 
cy should prevent toxic or nutritional deficiency optic 
neuropathy. 


Resources 


PERIODICALS 

Cullom, M. E., et al. “Leber’s Hereditary Optic Neuropathy 
Masquerading as Tobacco-Alcohol Amblyopia.” Archives 
of Ophthalmology 111 (1993): 1482-5. 

Funakawa, I., et al. “Cerebellar Ataxia in Patients with Leber’s 
Hereditary Optic Neuropathy.” Journal of Neurology 242 
(1995): 75-7. 

Goldnick, K. C., and E. R. Schaible. ““Folate-Responsive Optic 
Neuropathy.” In Journal of Neuroophthalmology 14 
(1994):163-9. 

Newman, N. J. “Optic Neuropathy.” Neurology 46, no. 2 (1996): 
315-22. 
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ORGANIZATIONS 

American Academy of Neurology. 1080 Montreal Ave., St. 
Paul, MN 55116. (612) 695-1940. <http://www.aan.com>. 

Prevent Blindness America. 500 East Remington Road, 
Schaumburg, IL 60173. (800) 331-2020. <http://www. 
preventblindness.org>. 


Laurie Barclay, MD 


i Optic neuritis 


Definition 


Optic neuritis is a vision disorder characterized by 
inflammation of the optic nerve. 


Description 


Optic neuritis occurs when the optic nerve, the path- 
way that transmits visual information to the brain, 
becomes inflamed and the myelin sheath that surrounds 
the nerve is destroyed (a process known as demyelina- 
tion). It typically occurs in one eye at a time (70%), and 
the resulting vision loss is rapid and progressive, but only 
temporary. Thirty percent of patients experience occur- 
rence in both eyes. Optic neuritis tends to afflict young 
adults with an average age in their 30s. Seventy-five per- 
cent of patients with optic neuritis are women. 


Nerve damage that occurs in the section of the optic 
nerve located behind the eyeball, is called retrobulbar 
neuritis, and is most often associated with multiple scle- 
rosis. Optic nerve inflammation and edema (swelling) 
caused by intracranial pressure at the place where the 
nerve enters the eyeball is termed papillitis. 


Causes and symptoms 


Symptoms of optic neuritis include one or more of 
the following: 


e blurred or dimmed vision 

e blind spots, particularly with central vision 
* pain with eye movement 

e headache 

e sudden color blindness 

e impaired night vision 

e impaired contrast sensitivity 


Optic neuritis is most commonly associated with 
multiple sclerosis (MS). Other causes include viral or 
fungal infections, encephalomyelitis, autoimmune dis- 
eases, or pressure on the nerve from tumors or vascular 


2400 


diseases (i.e., temporal arteritis). Some toxins, such as 
methanol and lead, can also damage the optic nerve, as 
can long-term abuse of alcohol and tobacco. Patients 
with non-MS related optic neuritis are usually immuno- 
compromised in some way. 


Diagnosis 

An ophthalmologist, a physician trained in diseases 
of the eye, will typically make a diagnosis of optic neuri- 
tis. A complete visual exam, including a visual acuity 
test, color vision test, and examination of the retina and 
optic disc with an ophthalmoscope, will be performed. 
Clinical signs such as impaired pupil response may be 
apparent during an eye exam, but in some cases the eye 
may appear normal. A medical history will also be per- 
formed to determine if exposure to toxins such as lead 
may have caused the optic neuritis. 


Further diagnostic testing such as magnetic reso- 
nance imaging (MRI) may be necessary to confirm a 
diagnosis of optic neuritis. An MRI can also reveal signs 
of multiple sclerosis. 


Treatment 


Treatment of optic neuritis depends on the underly- 
ing cause of the condition. Vision loss resulting from a 
viral condition usually resolves itself once the virus is 
treated, and optic neuritis resulting from toxin damage 
may improve once the source of the toxin is removed. 


A course of intravenous corticosteroids (steroids) 
followed by oral steroids has been found to be helpful in 
restoring vision quickly to patients with MS-related 
episodes of optic neuritis, but its efficacy in preventing 
relapse is debatable. The Optic Neuritis Treatment Trial 
(ONTT) has shown that IV steroids may be effective in 
reducing the onset of MS for up to two years, but further 
studies are necessary. Oral prednisone has been found to 
increase the likelihood of recurrent episodes of optic neu- 
ritis, and is not recommended for treating the disorder. 


Prognosis 


The vision loss associated with optic neuritis is usually 
temporary. Spontaneous remission occurs in two to eight 
weeks. Sixty-five to eighty percent of patients can expect 
20/30 or better vision after recovery. Long-term prognosis 
depends on the underlying cause of the condition. If a viral 
infection has triggered the episode, it frequently resolves 
itself with no after effects. If optic neuritis is associated 
with multiple sclerosis, future episodes are not uncommon. 
Thirty-three percent of optic neuritis cases recur within five 
years. Each recurrence results in less recovery and worsen- 
ing vision. There is a strong association between optic neu- 
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Atrophy—Cell wasting or death. 


Multiple sclerosis—An autoimmune disease of the 
central nervous system characterized by damage 
to the myelin sheath that covers nerves. 

Temporal arteritis—Also known as giant cell arteri- 
tis. Inflammation of the large arteries located in the 
temples which is marked by the presence of giant 
cells and symptoms of headache and facial pain. 
Visual acuity test—An eye examination that deter- 
mines sharpness of vision, typically performed by 
identifying objects and/or letters on an eye chart. 


ritis and MS. In those without multiple sclerosis, half who 
experience an episode of vision loss related to optic neuritis 
will develop the disease within 15 years. 


Prevention 


Regular annual eye exams are critical to maintaining 
healthy vision. Early treatment of vision problems can 
prevent permanent optic nerve damage (atrophy). 


Resources 


BOOKS 
Leitman, Mark. Manual for Eye Examination and Diagnosis, 
Sth ed. Boston: Blackwell Science, 2001. 


PERIODICALS 
Cohen, Joyce Render, et al. “Living with Low Vision.” Inside 
MS 1(2001):46. 


ORGANIZATIONS 

Prevent Blindness America. 500 East Remington Road, 
Schaumburg, IL 60173. (800) 331-2020. <http://www. 
prevent-blindness.org>. 


Paula Ford-Martin 


Oral cancer see Head and neck cancer 
Oral cholecystography see Gallbladder x rays 


i Oral contraceptives 


Definition 


Oral contraceptives are medicines taken by mouth to 
help prevent pregnancy. They are also known as the Pill, 
OCs, or birth control pills. 
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Purpose 


Oral contraceptives, also known as birth control 
pills, contain artificially made forms of two hormones 
produced naturally in the body. These hormones, estro- 
gen and progestin, regulate a woman’s menstrual cycle. 
When taken in the proper amounts, following a specific 
schedule, oral contraceptives are very effective in pre- 
venting pregnancy. Studies show that less than one of 
every one hundred women who use oral contraceptives 
correctly becomes pregnant during the first year of use. 


These pills have several effects that help prevent preg- 
nancy. For pregnancy to occur, an egg must become mature 
inside a woman’s ovary, be released, and travel to the fal- 
lopian tube. A male sperm must also reach the fallopian 
tube, where it fertilizes the egg. Then the fertilized egg 
must travel to the woman’s uterus (womb), where it lodges 
in the uterus lining and develops into a fetus. The main way 
that oral contraceptives prevent pregnancy is by keeping an 
egg from ripening fully. Eggs that do not ripen fully cannot 
be fertilized. In addition, birth control pills thicken mucus 
in the woman’s body through which the sperm has to swim. 
This makes it more difficult for the sperm to reach the egg. 
Oral contraceptives also change the uterine lining so that a 
fertilized egg cannot lodge there to develop. 


Birth control pills may cause good or bad side 
effects. For example, a woman’s menstrual periods are 
regular and usually lighter when she is taking oral con- 
traceptives, and the pills may reduce the risk of ovarian 
cysts, breast lumps, pelvic inflammatory disease, and 
other medical problems. However, taking birth control 
pills increases the risk of heart attack, stroke, and blood 
clots in certain women. Serious side effects such as these 
are more likely in women over 35 years of age who 
smoke cigarettes and in those with specific health prob- 
lems such as high blood pressure, diabetes, or a history 
of breast or uterine cancer. A woman who wants to use 
oral contraceptives should ask her physician for the latest 
information on the risks and benefits of all types of birth 
control and should consider her age, health, and medical 
history when deciding what to use. 


Precautions 


No form of birth control (except not having sex) is 
100% effective. However, oral contraceptives can be 
highly effective when used properly. Discuss the options 
with a health care professional. 


Oral contraceptives do not protect against AIDS or 
other sexually transmitted diseases. For protection 
against such diseases, use a latex condom. 


Oral contraceptives are not effective immediately 
after a woman begins taking them. Physicians recom- 
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mend using other forms of birth control for the first 1—3 
weeks. Follow the instructions of the physician who pre- 
scribed the medicine. 


Smoking cigarettes while taking oral contraceptives 
greatly increases the risk of serious side effects. Women 
who take oral contraceptives should not smoke cigarettes. 


Seeing a physician regularly while taking this medi- 
cine is very important. The physician will note unwanted 
side effects. Follow his or her advice on how often you 
should be seen. 


Anyone taking oral contraceptives should be sure to 
tell the health care professional in charge before having 
any surgical or dental procedures, laboratory tests, or 
emergency treatment. 


This medicine may increase sensitivity to sunlight. 
Women using oral contraceptives should avoid too much 
sun exposure and should not use tanning beds, tanning 
booths, or sunlamps until they know how the medicine 
affects them. Some women taking oral contraceptives 
may get brown splotches on exposed areas of their skin. 
These usually go away over time after the women stop 
taking birth control pills. 


Oral contraceptives may cause the gums to become 
tender and swollen or to bleed. Careful brushing and 
flossing, gum massage, and regular cleaning may help 
prevent this problem. Check with a physician or dentist if 
gum problems develop. 


Women who have certain medical conditions or who 
are taking certain other medicines may have problems if 
they take oral contraceptives. Before taking these drugs, be 
sure to let the physician know about any of these conditions: 


ALLERGIES. Anyone who has had unusual reactions 
to estrogens or progestins in the past should let her physi- 
cian know before taking oral contraceptives. The physi- 
cian should also be told about any allergies to foods, 
dyes, preservatives, or other substances. 


PREGNANCY. Women who become pregnant or think 
they may have become pregnant while taking birth con- 
trol pills should stop taking them immediately and check 
with their physicians. Women who want to start taking 
oral contraceptives again after pregnancy should not refill 
their old prescriptions without checking with their physi- 
cians. The physician may need to change the prescription. 


BREASTFEEDING. Women who are breastfeeding 
should check with their physicians before using oral con- 
traceptives. The hormones in the pills may reduce the 
amount of breast milk and may cause other problems in 
breastfeeding. They may also cause jaundice and 
enlarged breasts in nursing babies whose mothers take 
the medicine. 
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OTHER MEDICAL CONDITIONS. Oral contraceptives 
may improve or worsen some medical conditions. The 
possibility that they may make a condition worse does 
not necessarily mean they cannot be used. In some cases, 
women may need only to be tested or followed more 
closely for medical problems while using oral contracep- 
tives. Before using oral contraceptives, women with any 
of these medical problems should make sure their physi- 
cians are aware of their conditions: 


e Female conditions such as menstrual problems, endo- 
metriosis, or fibroid tumors of the uterus. Birth control 
pills usually make these problems better, but may some- 
times make them worse or more difficult to diagnose. 


Heart or circulation problems; recent or past blood clots 
or stroke. Women who already have these problems 
may be at greater risk of developing blood clots or cir- 
culation problems if they use oral contraceptives. How- 
ever, healthy women who do not smoke may lower their 
risk of circulation problems and heart disease by taking 
the pills. 


Breast cysts, lumps, or other noncancerous breast prob- 
lems. Oral contraceptives generally protect against 
these conditions, but physicians may recommend more 
frequent breast exams for women taking the pills. 


Breast cancer or other cancer (now or in the past, or 
family history). Oral contraceptives may make some 
existing cancers worse. Women with a family history of 
breast cancer may need more frequent screening for the 
disease if they decide to take birth control pills. 


Migraine headaches. This condition may improve or 
may get worse with the use of birth control pills. 


Diabetes. Blood sugar levels may increase slightly 
when oral contraceptives are used. Usually this increase 
is not enough to affect the amount of diabetes medicine 
needed. However, blood sugar will need to be moni- 
tored closely while taking oral contraceptives. 


Depression. This condition may worsen in women who 
already have it or may (rarely) occur again in women 
who were depressed in the past. 


Gallbladder disease, gallstones, high blood cholesterol, 
or chorea gravidarum (a nervous disorder). Oral contra- 
ceptives may make these conditions worse. 


Epilepsy, high blood pressure, heart or circulation prob- 
lems. By increasing fluid build-up, oral contraceptives 
may make these conditions worse. 


Description 


Oral contraceptives (birth control pills) come in a 
wide range of estrogen-progestin combinations. The 
pills in use today contain much lower doses of estrogen 
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than those available in the past, and this change has 
reduced the likelihood of serious side effects. Some pills 
contain only progestin. These are prescribed mainly for 
women who need to avoid estrogens and may not be as 
effective in preventing pregnancy as the estrogen-prog- 
estin combinations. 


These medicines come in tablet form, in containers 
designed to help women keep track of which tablet to 
take each day. The tablets are different colors, indicating 
amounts of hormones they contain. Some may contain 
no hormones at all. These are included simply to help 
women stay in the habit of taking a pill every day, as the 
hormone combination needs to be taken only on certain 
days of the menstrual cycle. Keeping the tablets in their 
original container and taking them exactly on schedule is 
very important. They will not be as effective if they are 
taken in the wrong order or if doses are missed. 


Oral contraceptives are available only with a physi- 
cian’s prescription. Some commonly used brands are 
Demulen, Desogen, Loestrin, Lo/Ovral, Nordette, Ortho- 
Novum, Ortho-Tri-Cyclen, Estrostep, Ortho-cept, 
Alesse, Levlite and Ovcon. 


The dose schedule depends on the type of oral con- 
traceptive. The two basic schedules are a 21-day sched- 
ule and a 28-day schedule. On the 21-day schedule, take 
1 tablet a day for 21 days, then skip 7 days and repeat the 
cycle. On the 28-day schedule, take one tablet a day for 
28 days; then repeat the cycle. Be sure to carefully follow 
the instructions provided with the medicine. For addi- 
tional information or explanations, check with the physi- 
cian who prescribed the medicine or the pharmacist who 
filled the prescription. 


Taking doses more than 24 hours apart may increase 
the chance of side effects or pregnancy. Try to take the 
medicine at the same time every day. Take care not to run 
out of pills. If possible, keep an extra month’s supply on 
hand and replace it every month with the most recently 
filled prescription. 


Try not to miss a dose, as this increases the risk of 
pregnancy. If a dose is missed, follow the package direc- 
tions or check with the physician who prescribed the 
medicine for instructions. It may be necessary to use 
another form of birth control for some time after missing 
a dose. 


Taking this medicine with food or at bedtime will 
help prevent nausea, a side effect that sometimes occurs 
during the first few weeks. This side effect usually goes 
away as the body adjusts to the medicine. 


Taking oral contraceptives may have several benefits 
outside of their ability to prevent pregnancy. Research 
indicates that with 10 to 12 years of oral contraceptive 


GALE ENCYCLOPEDIA OF MEDICINE 2 


use, a woman’s risk of ovarian cancer is reduced by up 
to 80%. There may also be an approximate 50% decrease 
in the rate of endometrial cancers in women. One other 
well-known, noncontraceptive benefit of oral contracep- 
tives is an improvement in acne. The combination oral 
contraceptive ethinyl estradiol/norgestimate has been 
approved by the Food and Drug Administration for the 
treatment of acne. Another positive effect of oral contra- 
ceptive use is improvement in abnormal uterine bleeding. 
Older women may also benefit from using oral contra- 
ceptives, because the pills can increase bone mass as 
women enter their menopausal years, when osteoporosis 
is a growing concern. 


Oral contraceptives may also be used on an emer- 
gency basis as a means of preventing pregnancy in 
women who have had unprotected intercourse. Two 
products specifically designed for this purpose are Pre- 
ven and Plan B. In 2001, the American College of Obste- 
tricians and Gynecologists (ACOG) recommended that 
emergency oral contraceptives be available as an over- 
the-counter medicine. The Food and Drug Administra- 
tion, however, has not yet approved any measures that 
would allow this to happen. 


Risks 


Taking oral contraceptives with certain other drugs 
may affect the way the drugs work or may increase the 
chance of side effects. 


Side Effects 


Serious side effects are rare in healthy women who 
do not smoke cigarettes. In women with certain health 
problems, however, oral contraceptives may cause prob- 
lems such as liver cancer, noncancerous liver tumors, 
blood clots, or stroke. Health care professionals can help 
women weigh the benefits of being protected against 
unwanted pregnancy against the risks of possible health 
problems. 


The most common minor side effects are nausea; vom- 
iting; abdominal cramping or bloating; breast pain, tender- 
ness or swelling; swollen ankles or feet; tiredness; and 
acne. These problems usually go away as the body adjusts 
to the drug and do not need medical attention unless they 
continue or they interfere with normal activities. 


Other side effects should be brought to the attention 
of the physician who prescribed the medicine. Check 
with the physician as soon as possible if any of the fol- 
lowing side effects occur: 


e menstrual changes, such as lighter periods or missed 
periods, longer periods, or bleeding or spotting between 
periods 
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e headaches 
e vaginal infection, itching, or irritation 
e increased blood pressure 


Women who have any of the following symptoms 
should get emergency help right away. These symptoms 
may be signs of blood clots: 


e sudden changes in vision, speech, breathing, or coordi- 
nation 


e severe or sudden headache 
e coughing up blood 


e sudden, severe, or continuing pain in the abdomen or 
stomach 


e pain in the chest, groin, or leg (especially in the calf) 
e weakness, numbness, or pain in an arm or leg 


Oral contraceptives may continue to affect the men- 
strual cycle for some time after a woman stops taking 
them. Women who miss periods for several months after 
stopping this medicine should check with their physicians. 


Other rare side effects may occur. Anyone who has 
unusual symptoms while taking oral contraceptives 
should get in touch with her physician. 


Interactions 


Oral contraceptives may interact with a number of 
other medicines. When this happens, the effects of one or 
both of the drugs may change or the risk of side effects 
may be greater. Anyone who takes oral contraceptives 
should let the physician know all other medicines she is 
taking and should ask whether the possible interactions 
can interfere with drug therapy. 


These drugs may make oral contraceptives less 
effective in preventing pregnancy. Anyone who takes 
these drugs should use an additional birth control method 
for the entire cycle in which the medicine is used: 


e ampicillin 

e penicillin V 

e rifampin (Rifadin) 

e tetracyclines 

e griseofulvin (Gris-PEG, Fulvicin) 
* corticosteroids 

e barbiturates 

e carbamazepine (Tegretol) 

e phenytoin (Dilantin) 

e primidone (Mysoline) 


e ritonavir (Norvir) 
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Cyst—An abnormal sac or enclosed cavity in the 
body, filled with liquid or partially solid material. 


Endometriosis—A condition in which tissue like 
that normally found in the lining of the uterus is 
present outside the uterus. The condition often 
causes pain and bleeding. 


Fallopian tube—One of a pair of slender tubes that 
extend from each ovary to the uterus. Eggs pass 
through the fallopian tubes to reach the uterus. 


Fetus—A developing baby inside the womb. 


Fibroid tumor—A noncancerous tumor formed of 
fibrous tissue. 


Hormone—A substance that is produced in one 
part of the body, then travels through the blood- 
stream to another part of the body where it has its 
effect. 


Jaundice—Yellowing of the eyes and skin due to 
the build up of a bile pigment (bilirubin) in the 
blood. 


Migraine—A throbbing headache that usually 
affects only one side of the head. Nausea, vomit- 
ing, increased sensitivity to light, and other symp- 
toms often accompany migraine. 


Mucus—Thick fluid produced by the moist mem- 
branes that line many body cavities and structures. 


Ovary—A reproductive organ in females that pro- 
duces eggs and hormones. 


Pelvic inflammatory disease—Inflammation of the 
female reproductive tract, caused by any of several 
microorganisms. Symptoms include severe 
abdominal pain, high fever, and vaginal discharge. 
Severe cases can result in sterility. Also called PID. 


Uterus—A hollow organ in a female in which a 
fetus develops until birth. 


In addition, taking these medicines with oral contra- 
ceptives may increase the risk of side effects or interfere 
with the medicine’s effects: 


e theophylline—effects of this medicine may increase, 
along with the chance of unwanted side effects 


e cyclosporine—effects of this medicine may increase, 
along with the chance of unwanted side effects 


e troleandomycin (TAO)—chance of liver problems may 
increase. Effectiveness of oral contraceptive may also 
decrease, raising the risk of pregnancy 
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The list above does not include every drug that may 
interact with oral contraceptives. Be sure to check with a 
physician or pharmacist before combining oral contra- 
ceptives with any other prescription or nonprescription 
(over-the-counter) medicine. 


As with any medication, the benefits and risks 
should be discussed with a physician. 


Resources 


BOOKS 

Beers, Mark H. and Robert Berkow, eds. The Merck Manual of 
Diagnosis and Therapy, 17th ed. Whitehouse Station, NJ: 
Merck and Company, Inc., 1999. 


PERIODICALS 

“Physician Group Supports Safety, Availability of Over-the- 
Counter Emergency Option” Medical Letter on the CDC 
and FDA (March 18, 2001). 

“Current Perspectives on OC Formulations” Family Practice 
News (January 15, 2001): 2. 


OTHER 
Medline Plus Health Information, U.S. National Library of 
Medicine. <http://www.nlm.nih.gov/medlineplus>. 


Deanna M. Swartout-Corbeil, R.N. 


Oral herpes see Cold sore 


Í Oral hygiene 


Definition 


Oral hygiene is the practice of keeping the mouth 
clean and healthy by brushing and flossing to prevent 
tooth decay and gum disease. 


Purpose 


The purpose of oral hygiene is to prevent the build- 
up of plaque, the sticky film of bacteria and food that 
forms on the teeth. Plaque adheres to the crevices and fis- 
sures of the teeth and generates acids that, when not 
removed on a regular basis, slowly eat away, or decay, the 
protective enamel surface of the teeth, causing holes (cav- 
ities) to form. Plaque also irritates gums and can lead to 
gum disease (periodontal disease) and tooth loss. Tooth- 
brushing and flossing remove plaque from teeth, and anti- 
septic mouthwashes kill some of the bacteria that help 
form plaque. Fluoride—in toothpaste, drinking water, or 
dental treatments—also helps to protect teeth by binding 
with enamel to make it stronger. In addition to such daily 
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oral care, regular visits to the dentist promote oral health. 
Preventative services that he or she can perform include 
fluoride treatments, sealant application, and scaling 
(scraping off the hardened plaque, called tartar). The den- 
tist can also perform such diagnostic services as x-ray 
imaging and oral cancer screening as well as such treat- 
ment services as fillings, crowns, and bridges. 


Precautions 


Maintaining oral hygiene should be a lifelong habit. 
An infant’s gums and, later, teeth should be kept clean by 
wiping them with a moist cloth or a soft toothbrush. 
However, only a very small amount (the size of a pea) of 
toothpaste containing fluoride should be used since too 
much fluoride may be toxic to infants. 


An adult who has partial or full dentures should also 
maintain good oral hygiene. Bridges and dentures must 
be kept clean to prevent gum disease. Dentures should be 
relined and adjusted by a dentist as necessary to maintain 
proper fit so the gums do not become red, swollen, and 
tender. 


Brushing and flossing should be performed thorough- 
ly but not too vigorously. Rough mechanical action may 
irritate or damage sensitive oral tissues. Sore or bleeding 
gums may be experienced for the first few days after floss- 
ing is begun. However, bleeding continuing beyond one 
week should be brought to the attention of a dentist. As a 
general rule, any sore or abnormal condition that does not 
disappear after 10 days should be examined by a dentist. 


Description 
Brushing 


Brushing should be performed with a toothbrush and 
a fluoride toothpaste at least twice a day and preferably 
after every meal and snack. Effective brushing must clean 
each outer tooth surface, inner tooth surface, and the flat 
chewing surfaces of the back teeth. To clean the outer and 
inner surfaces, the toothbrush should be held at a 45- 
degree angle against the gums and moved back and forth 
in short strokes (no more than one toothwidth distance). 
To clean the inside surfaces of the front teeth, the tooth- 
brush should be held vertically and the bristles at the tip 
(called the toe of the brush) moved gently up and down 
against each tooth. To clean the chewing surfaces of the 
large back teeth, the brush should be held flat and moved 
back and forth. Finally, the tongue should also be brushed 
using a back-to-front sweeping motion to remove food 
particles and bacteria that may sour the breath. 


Toothbrushes wear out and should be replaced every 
three months. Consumers should look for toothbrushes 
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with soft, nylon, rounded bristles in a size and shape that 
allows them to reach all tooth surfaces easily. 


Holding a toothbrush may be difficult for people 
with limited use of their hands. The toothbrush handle 
may be modified by inserting it into a rubber ball for eas- 


ier gripping. 


Flossing 


Flossing once a day helps prevent gum disease by 
removing food particles and plaque at and below the 
gumline as well as between teeth. To begin, most of an 
18-in (45-cm) strand of floss is wrapped around the third 
finger of one hand. A l-in (2.5-cm) section is then 
grasped firmly between the thumb and forefinger of each 
hand. The floss is eased between two teeth and worked 
gently up and down several times with a rubbing motion. 
At the gumline, the floss is curved first around one tooth 
and then the other with gentle sliding into the space 
between the tooth and gum. After each tooth contact is 
cleaned, a fresh section of floss is unwrapped from one 
hand as the used section of floss is wrapped around the 
third finger of the opposite hand. Flossing proceeds 
between all teeth and behind the last teeth. Flossing 
should also be performed around the abutment (support) 
teeth of a bridge and under any artificial teeth using a 
device called a floss threader. 


Dental floss comes in many varieties (waxed, unwaxed, 
flavored, tape) and may be chosen on personal preference. 
For people who have difficulty handling floss, floss holders 
and other types of interdental (between the teeth) cleaning 
aids, such as brushes and picks, are available. 


Risks 


Negative consequences arise from improper or infre- 
quent brushing and flossing. The five major oral health 
problems are plaque, tartar, gingivitis, periodontitis, and 
tooth decay. 


Plaque is a soft, sticky, colorless bacterial film that 
grows on the hard, rough surfaces of teeth. These bacte- 
ria use the sugar and starch from food particles in the 
mouth to produce acid. Left to accumulate, this acid 
destroys the outer enamel of the tooth, irritates the gums 
to the point of bleeding, and produces foul breath. Plaque 
starts forming again on teeth four to 12 hours after brush- 
ing, so brushing a minimum of twice a day is necessary 
for adequate oral hygiene. 


When plaque is not regularly removed by brushing 
and flossing, it hardens into a yellow or brown mineral 
deposit called tartar or calculus. This formation is crusty 
and provides additional rough surfaces for the growth of 
plaque. When tartar forms below the gumline, it can lead 
to periodontal (gum) disease. 
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Calculus—A hardened yellow or brown mineral 
deposit from unremoved plaque; also called tartar. 


Cavity—A hole or weak spot in the tooth surface 
caused by decay. 


Gingivitis—Inflammation of the gums, seen as 
painless bleeding during brushing and flossing. 


Interdental—Between the teeth. 
Periodontal—Pertaining to the gums. 


Periodontitis—A gum disease that destroys the 
structures supporting the teeth, including bone. 


Plaque—A thin, sticky, colorless film of bacteria 
that forms on teeth. 


Tartar—A hardened yellow or brown mineral 
deposit from unremoved plaque; also called cal- 
culus. 


Gingivitis is an early form of periodontal disease, 
characterized by inflammation of the gums with painless 
bleeding during brushing and flossing. This common 
condition is reversible with proper dental care but if left 
untreated, it will progress into a more serious periodontal 
disease, periodontitis. 


Periodontitis is a gum disease that destroys the 
structures supporting the teeth, including bone. Without 
support, the teeth will loosen and may fall out or have to 
be removed. To diagnose periodontitis, a dentist looks for 
gums that are red, swollen, bleeding, and shrinking away 
from the teeth, leaving widening spaces between teeth 
and exposed root surfaces vulnerable to decay. 


Tooth decay, also called dental caries or cavities, is a 
common dental problem that results when the acid pro- 
duced by plaque bacteria destroys the outer surface of a 
tooth. A dentist will remove the decay and fill the cavity 
with an appropriate dental material to restore and protect 
the tooth; left untreated, the decay will expand, destroy- 
ing the entire tooth and causing significant pain. 


Normal results 


With proper brushing and flossing, oral hygiene may 
be maintained and oral health problems may be avoided. 
Older adults may no longer assume that they will lose all 
of their teeth in their lifetime. Regular oral care preserves 
speech and eating functions, thus prolonging the quality 
of life. 
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Resources 


ORGANIZATIONS 

American Dental Association. 211 E. Chicago Ave., Chicago, 
IL 60611. (312) 440-2500. <http://www.ada.org>. 

American Dental Hygienists’ Association. 444 North Michigan 
Ave., Chicago, IL 60611. (800) 847-6718. 


OTHER 
Healthtouch Online Page. <http://www.healthtouch.com>. 


Bethany Thivierge 


Oral hypoglycemics see Antidiabetic drugs 


Í Orbital and periorbital 


cellulitis 
Definition 


Periorbital cellulitis is an inflammation and infec- 
tion of the eyelid and the skin surrounding the eye. 
Orbital cellulitis affects the eye socket (orbit) as well as 
the skin closest to it. 


Description 


Inside the eyelid is a septum. The septum divides the 
eyelid into outer and inner areas. This orbital septum 
helps prevent the spread of infection to the eye socket. 
Periorbital and orbital cellulitis are more common in 
children than in adults. Periorbital cellulitis, which 
accounts for 85-90% of all ocular cellulitis, usually 
occurs in children under the age of five. Responsible for 
the remaining 10-15% of these infections, orbital celluli- 
tis is most common in children over the age of five. 


These conditions usually begin with swelling or 
inflammation of one eye. Infection spreads rapidly and 
can cause serious problems that affect the eye or the 
whole body. 


Causes and symptoms 


Orbital and periorbital cellulitis are usually caused 
by infection of the sinuses near the nose. Insect bites or 
injuries that break the skin cause about one-third of these 
cellulitis infections. Orbital and periorbital cellulitis may 
also occur in people with a history of dental infections. 


The blood of about 33 of every 100 patients with 
orbital or periorbital cellulitis contains bacteria known to 
cause: 


e acute ear infections 
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¢ inflammation of the epiglottis (the cartilage flap that 
covers the opening of the windpipe during swallowing) 


e meningitis (inflammation of the membranes that enclose 
and protect the brain) 


* pneumonia 
e sinus infection 


People with periorbital cellulitis will have swollen, 
painful lids and redness, but probably no fever. About one 
child in five has a runny nose, and 20% have conjunctivi- 
tis. Conjunctivitis, also called pinkeye, is an inflamma- 
tion of the mucous membrane that lines the eyelid and 
covers the front white part of the eye. It can be caused by 
allergy, irritation, or bacterial or viral infection. 


As well as a swollen lid, other symptoms of orbital 
cellulitis include: 


¢ bulging or displacement of the eyeball (proptosis) 


e chemosis (swelling of the mucous membrane of the 
eyeball and eyelid as a result of infection, injury, or sys- 
temic disorders like anemia or kidney disease) 


e diminished ability to see clearly 
* eye pain 
e fever 


e paralysis of nerves that control eye movements (oph- 
thalmoplegia) 


Diagnosis 
An eye doctor may use special instruments to open a 
swollen lid in order to: 
e examine the position of the eyeball 
* evaluate eye movement 
e test the patient’s vision 


If the source of infection is not apparent, the position 
of the eyeball may suggest its location. Computed tomog- 
raphy scans (CT scans) can indicate which sinuses and 
bones are involved or whether abscesses have developed. 


Treatment 


A child who has orbital or periorbital cellulitis should 
be hospitalized without delay. Antibiotics are used to stop 
the spread of infection and prevent damage to the optic 
nerve, which transmits visual images to the brain. 


Symptoms of optic-nerve damage or infection that 
has spread to sinus cavities close to the brain include: 


very limited ability to move the eye 
* impaired response of the pupil to light and other stimulus 


e loss of visual acuity 
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Orchitis 


e papilledema (swelling of the optic disk—where the 
optic nerve enters the eye) 


One or both eyes may be affected, and eye sockets or 
sinus cavities may have to be drained. These surgical 
procedures should be performed by an ophthalmologist 
or otolaryngologist. 


Prognosis 


If diagnosed promptly and treated with antibiotics, 
most orbital and periorbital cellulitis can be cured. These 
conditions are serious and need prompt treatment. 


Infections that spread beyond the eye socket can 
cause: 


e abscesses in the brain or in the protective membranes 
that enclose it 


e bacterial meningitis 
e blood clots 


e vision loss 


Resources 


BOOKS 

Current Medical Diagnosis and Treatment, 1998. 37th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 
1997. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. < ://www.eye- 
net.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 


OTHER 
“Periorbital and Orbital Cellulitis.” The Meck Page. May 20 
1998 <http://www.merck.com>. 


Mary Jane Tenerelli, MS 


Orchiectomy see Testicular surgery 
Orchiopexy see Testicular surgery 


i Orchitis 


Definition 


Orchitis is an inflammation of one or both testis, 
accompanied by swelling, pain, fever, and a sensation of 
heaviness in the affected area. 
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Description 


Viral mumps is the most common cause of orchitis. 
Bacterial infections associated with the disorder are 
tuberculosis, syphilis, gonorrhea, and chlamydia. A 
mechanical injury to the groin area may also cause orchi- 
tis. Fifteen to twenty-five percent of males past the age of 
puberty with mumps develop orchitis. Epididymo-orchi- 
tis (inflammation of both testis and part of the spermatic 
duct) is the most common bacterial type of Orchitis. This 
form of the condition occurs most often in sexually 
active males fifteen years and older, and in men over 45 
with enlarged prostates. 


Causes and symptoms 


The people most susceptible to orchitis are those 
with inadequate mumps inoculation and, in the case of 
sexually transmitted orchitis, those who practice unsafe 
sex or have a history of sexually transmitted disease. 
Inadequate protection of the groin area during contact 
sports or other potentially harmful physical activities may 
result in injury leading to orchitis. Symptoms of orchitis 
include swelling of one or both testicles, tenderness in the 
groin area, fever, headache, and nausea. Symptoms may 
also include bloody discharge from the penis, and pain 
during urination, intercourse, or ejaculation. 


Diagnosis 


In most cases, Orchitis can be diagnosed by an urolo- 
gist, general practitioner, or emergency room physician. 
Diagnosis is usually based on the results of a physical 
examination and patient history. Other testing may include 
a urinalysis and urine culture, screening for chlamydia 
and gonorrhea, ultrasound imaging, or blood tests. 


Treatment 


Elevation and support of the scrotum, and the applica- 
tion of cold packs to the groin area give some relief from 
the pain of orchitis. Medication for pain such as codeine 
and meperidine may be given. Only the symptoms of viral 
mumps orchitis are treated. Antibiotics are used to allevi- 
ate orchitis that is bacterial in origin. Sexually transmitted 
orchitis (especially when resultant from chlamydia or gon- 
orrhea) is often treated with the antibiotic Ceftriaxone in 
conjunction with azithromycin or doxycycline. 


Alternative treatment 


For relief from swelling, the drinking of dandelion tea 
is recommended in traditional Chinese medicine (TCM). 
Another traditional Chinese treatment for swelling is the 
application of a poultice of ground dandelion and aloe to 
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KEY TERMS 


Atrophy—A wasting away or withering. 


Epididymo-orchitis—Inflammation of both the 
testis and a part of the spermatic duct system. 


Unilateral—Affecting only one side. 


the affected area. Homeopathic remedies to reduce 
swelling include apis mel, belladonna, and pulsatilla. Con- 
sult a homeopathic physician before taking or administer- 
ing these remedies to ensure safe and correct dosage. 


Prognosis 


Orchitis is usually unilateral and lasts between one 
and two weeks. Atrophy of the scrotum occurs in 60% of 
orchitis cases. However, hormonal function is not affect- 
ed and resulting sterility is rare from mumps. 


Prevention 


Keeping mumps inoculations current and diligently 
practicing safe sex are the best ways to prevent orchitis 
from occurring. For males involved in contact sports or 
other potentially harmful physical activities, the wearing 
of a protective cup over the genitals will help guard 
against mechanical injuries that could lead to orchitis. 


Resources 


BOOKS 

Center for Disease Control, Prevention Staff and U.S. Depart- 
ment of Health and Human Services. 1998 Guidelines for 
Treatment of Sexually Transmitted Diseases. McLean, VA: 
International Medical Publishing, Inc., 1998. 

Zand, Janet, Allan N. Spreen, and James B. LaValle. “Mumps” 
In Smart Medicine for Healthier Living. Garden City 
Park, NY: Avery Publishing Group, 1998. 


PERIODICALS 

Casella, R., B. Leibundgut, K. Lehman, et al. “Mumps Orchi- 
tis: Report of a Mini-Epidemic.” Journal of Urology 
(December 1997). 

Rodriguez, Rod. “Acute Scrotum Due to Epididymo-Orchitis 
in Male Children.” Impotence & Male Health Weekly Plus 
(February 1999). 


OTHER 

Mycyck, Mark, MD. “Orchitis from Emergency 
Medicine/Genitourinary.” Emedicine, Instant Access to 
the Minds of Medicine. February 2001. <http://www. 
emedicine.com/emerg/topic344.htm>. 


Maureen Haggerty 
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Organophosphates see Insecticide 
poisoning 

Oriental sore see Leishmaniasis 

Ornithosis see Parrot fever 

Oroya fever see Bartonellosis 


i Orthopedic surgery 


Definition 


Orthopedic (sometimes spelled orthopaedic) surgery 
is surgery performed by a medical specialist, such as an 
orthopedist or orthopedic surgeon, trained to deal with 
problems that develop in the bones, joints, and ligaments 
of the human body. 


Purpose 


Orthopedic surgery corrects problems that arise in 
the skeleton and its attachments, the ligaments and ten- 
dons. It may also deal with some problems of the ner- 
vous system, such as those that arise from injury of the 
spine. These problems can occur at birth, through injury, 
or as the result of aging. They may be acute, as in injury, 
or chronic, as in many aging-related problems. 


Orthopedics comes from two Greek words, ortho, 
meaning straight and pais, meaning child. Originally 
orthopedic surgeons dealt with bone deformities in chil- 
dren, using braces to straighten the child’s bones. With 
the development of anesthesia and an understanding of 
the importance of aseptic technique in surgery, orthopedic 
surgeons extended their role to include surgery involving 
the bones and related nerves and connective tissue. 


The terms orthopedic surgeon and orthopedist are 
used interchangeably today to indicate a medical doctor 
with special certification in orthopedics. 


Many orthopedic surgeons maintain a general prac- 
tice, while some specialize in one particular aspect of 
orthopedics, such as hand surgery, joint replacements, or 
disorders of the spine. Orthopedics treats both acute and 
chronic disorders. Some orthopedists specialize in trau- 
ma medicine and can be found in emergency rooms and 
trauma centers treating injuries. Others find their work 
overlapping with plastic surgeons, geriatric specialists, 
pediatricians, or podiatrists (foot care specialists). A 
rapidly growing area of orthopedics is sports medicine, 
and many sports medicine doctors are board certified 
orthopedists. 
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Orthopedic surgery 


Precautions 


Choosing an orthopedist is an important step in 
obtaining appropriate treatment. Patients looking for a 
qualified orthopedist should inquire if they are “board 
certified” by their accrediting organization. 


Description 


The range of treatments done by orthopedists is 
enormous. It can cover anything from traction to ampu- 
tation, hand reconstruction to spinal fusion or joint 
replacements. They also treat broken bones, strains and 
sprains, and dislocations. Some specific procedures done 
by orthopedic surgeons are listed as separate entries in 
this book, including arthroplasty, arthroscopic 
surgery, bone grafting, fasciotomy, fracture repair, 
kneecap removal, and traction. 


In general orthopedists are attached to a hospital, 
medical center, trauma center, or free-standing surgical 
center where they work closely with a surgical team 
including an anesthesiologist and surgical nurse. Ortho- 
pedic surgery can be performed under general, regional, 
or local anesthesia. 


Much of the work of the surgeon involves adding 
foreign material to the body in the form of screws, wires, 
pins, tongs, and prosthetics to hold damaged bones in 
their proper alignment or to replace damaged bone or 
connective tissue. Great improvements have been made 
in the development of artificial limbs and joints, and in 
the materials available to repair damage to bones and 
connective tissue. As developments occur in the fields of 
metallurgy and plastics, changes will take place in ortho- 
pedic surgery that will allow the surgeon to more nearly 
duplicate the natural functions of the bones, joints, and 
ligaments, and to more accurately restore damaged parts 
to their original range of motion. 


Preparation 


Patients are usually referred to an orthopedic sur- 
geon by a general physical or family doctor. Prior to any 
surgery, the patient undergoes extensive testing to deter- 
mine the proper corrective procedure. Tests may include 
x rays, computed tomography scans (CT scans), mag- 
netic resonance imaging (MRI), myelograms, diagnos- 
tic arthroplasty, and blood tests. The orthopedist will 
determine the history of the disorder and any treatments 
that were tried previously. A period of rest to the injured 
part may be recommended before surgery is prescribed. 


Patients undergo standard blood and urine tests before 
surgery and, for major surgery, may be given an electro- 
cardiogram or other diagnostic tests prior to the operation. 
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KEY TERMS 


Arthroplasty—The surgical reconstruction or 
replacement of a joint. 


Prosthesis—A synthetic replacement for a missing 
part of the body, such as a knee or a hip. 


Range of motion—The normal extent of move- 
ment (flexion and extension) of a joint. 


Patients may choose to give some of their own blood to be 
held in reserve for their use in major surgery, such as knee 
replacement, where heavy bleeding is common. 


Aftercare 


Rehabilitation from orthopedic injuries can be a 
long, arduous task. The doctor will work closely with 
physical therapists to assure that the patient is receiving 
treatment that will enhance the range of motion and 
return function to the affected part. 


Risks 


As with any surgery, there is always the risk of 
excessive bleeding, infection, and allergic reaction to 
anesthesia. Risks specifically associated with orthopedic 
surgery include inflammation at the site where foreign 
material (pins, prosthesis) is introduced into the body, 
infection as the result of surgery, and damage to nerves 
or to the spinal cord. 


Normal results 


Thousands of people have successful orthopedic 
surgery each year to recover from injuries or restore lost 
function. The degree of success in individual recoveries 
depends on the age and general health of the patient, the 
medical problem being treated, and the patient’s willing- 
ness to comply with rehabilitative therapy after the 
surgery. 


Resources 


BOOKS 

Walton, John, Paul Beeson, and Ronald B. Scott, eds. 
“Orthopaedics.” In The Oxford Companion to Medicine. 
Vol. 2. Oxford, England: Oxford University Press, 1986. 


ORGANIZATIONS 

American Academy of Orthopaedic Surgeons. 6300 North 
River Road, Rosemont, IL 60018-4262. (800) 823-8125. 
<http://www.AAOS.org>. 
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American Osteopathic Board of Orthopedic Surgery. <http:// 
www.netincom.com/aobos/about.html>. 


OTHER 
Orthogate. <http://owl.orthogate.org/>. 


Tish Davidson 


Orthopedic x rays see Bone x rays 


f Orthostatic hypotension 


Definition 


Orthostatic hypotension is an abnormal decrease in 
blood pressure when a person stands up. This may lead 
to fainting. 


Description 


When a person stands upright, a certain amount of 
blood normally pools in the veins of the ankles and legs. 
This pooling means that there is slightly less blood for the 
heart to pump and causes a drop in blood pressure. Usual- 
ly, the body responds to this drop so quickly, a person is 
unaware of the change. The brain tells the blood vessels 
to constrict so they have less capacity to carry blood, and 
at the same time tells the heart to beat faster and harder. 
These responses last for a very brief time. If the body’s 
response to a change in vertical position is slow or absent, 
the result is orthostatic hypotension. It is not a true dis- 
ease, but the inability to regulate blood pressure quickly. 


Causes and symptoms 


Orthostatic hypotension has many possible causes. 
The most common cause is medications used to treat 
other conditions. Diuretics reduce the amount of fluid in 
the body which reduces the volume of blood. Medicines 
used to expand the blood vessels increase the vessel’s 
ability to carry blood and so lower blood pressure. 


If there is a severe loss of body fluid from vomiting, 
diarrhea, untreated diabetes, or even excessive sweat- 
ing, blood volume will be reduced enough to lower blood 
pressure. Severe bleeding can also result in orthostatic 
hypotension. 


Any disease or spinal cord injury that damages the 
nerves which control blood vessel diameter can cause 
orthostatic hypotension. 


Symptoms of orthostatic hypotension include faint- 
ness, dizziness, confusion, or blurry vision, when stand- 
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ing up quickly. An excessive loss of blood pressure can 
cause a person to pass out. 


Diagnosis 


When a person experiences any of the symptoms 
above, a physician can confirm orthostatic hypotension if 
the person’s blood pressure falls significantly on stand- 
ing up and returns to normal when lying down. The 
physician will then look for the cause of the condition. 


Treatment 


When the cause of orthostatic hypotension is related 
to medication, it is often possible to treat it by reducing 
dosage or changing the prescription. If it is caused by 
low blood volume, an increase in fluid intake and reten- 
tion will solve the problem. 


Medications designed to keep blood pressure from 
falling can be used when they will not interfere with 
other medical problems. 


When orthostatic hypotension cannot be treated, the 
symptoms can be significantly reduced by remembering 
to stand up slowly or by wearing elastic stockings. 


Prognosis 


The prognosis for people who have orthostatic 
hypotension depends on the underlying cause of the 
problem. 


Prevention 


There is no way to prevent orthostatic hypotension, 
since it is usually the result of another medical condition. 


Resources 


PERIODICALS 

Godbey, Susan Flagg, and Stephen George. “Up, Not Out, 
Flexing Checks Dizziness and Fainting.” Prevention Mag- 
azine 49, no. 2 (Feb. 1997): 38+. 


ORGANIZATIONS 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 


Dorothy Elinor Stonely 


Orthotopic transplantation see Liver 
transplantation 
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Osteoarthritis 


Osgood-Schlatter disease see 
Osteochondroses 


Osteitis deformans see Paget's disease of 
bone 


i Osteoarthritis 


Definition 


Osteoarthritis (OA), which is also known as osteo- 
arthrosis or degenerative joint disease (DJD), is a pro- 
gressive disorder of the joints caused by gradual loss of 
cartilage and resulting in the development of bony spurs 
and cysts at the margins of the joints. The name 
osteoarthritis comes from three Greek words meaning 
bone, joint, and inflammation. 


Description 


OA is one of the most common causes of disability 
due to limitations of joint movement, particularly in peo- 
ple over 50. It is estimated that 2% of the United States 
population under the age of 45 suffers from osteoarthri- 
tis; this figure rises to 30% of persons between 45 and 
64, and 63-85% in those over 65. About 90% of the 
American population will have some features of OA in 
their weight-bearing joints by age 40. Men tend to devel- 
op OA at earlier ages than women. 


OA occurs most commonly after 40 years of age and 
typically develops gradually over a period of years. 
Patients with OA may have joint pain on only one side of 
the body and it primarily affects the knees, hands, hips, 
feet, and spine. 


Causes and symptoms 


Osteoarthritis results from deterioration or loss of 
the cartilage that acts as a protective cushion between 
bones, particularly in weight-bearing joints such as the 
knees and hips. As the cartilage is worn away, the bone 
forms spurs, areas of abnormal hardening, and fluid- 
filled pockets in the marrow known as subchondral cysts. 
As the disorder progresses, pain results from deforma- 
tion of the bones and fluid accumulation in the joints. 
The pain is relieved by rest and made worse by moving 
the joint or placing weight on it. In early OA, the pain is 
minor and may take the form of mild stiffness in the 
morning. In the later stages of OA, inflammation devel- 
ops; the patient may experience pain even when the joint 
is not being used; and he or she may suffer permanent 
loss of the normal range of motion in that joint. 
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Until the late 1980s, OA was regarded as an inevitable 
part of aging, caused by simple “wear and tear” on the 
joints. This view has been replaced by recent research into 
cartilage formation. OA is now considered to be the end 
result of several different factors contributing to cartilage 
damage, and is classified as either primary or secondary. 


Primary osteoarthritis 


Primary OA results from abnormal stresses on 
weight-bearing joints or normal stresses operating on 
weakened joints. Primary OA most frequently affects the 
finger joints, the hips and knees, the cervical and lumbar 
spine, and the big toe. The enlargements of the finger 
joints that occur in OA are referred to as Heberden’s and 
Bouchard’s nodes. Some gene mutations appear to be 
associated with OA. Obesity also increases the pressure 
on the weight-bearing joints of the body. Finally, as the 
body ages, there is a reduction in the ability of cartilage to 
repair itself. In addition to these factors, some researchers 
have theorized that primary OA may be triggered by 
enzyme disturbances, bone disease, or liver dysfunction. 


Secondary osteoarthritis 


Secondary OA results from chronic or sudden injury 
to a joint. It can occur in any joint. Secondary OA is 
associated with the following factors: 


* trauma, including sports injuries 


* repetitive stress injuries associated with certain occupa- 
tions (like the performing arts, construction or assembly 
line work, computer keyboard operation, etc.) 


* repeated episodes of gout or septic arthritis 


* poor posture or bone alignment caused by developmen- 
tal abnormalities 


e metabolic disorders 


Diagnosis 
History and physical examination 


The two most important diagnostic clues in the 
patient’s history are the pattern of joint involvement and 
the presence or absence of fever, rash, or other symp- 
toms outside the joints. As part of the physical examina- 
tion, the doctor will touch and move the patient’s joint to 
evaluate swelling, limitations on the range of motion, 
pain on movement, and crepitus (a cracking or grinding 
sound heard during joint movement). 


Diagnostic imaging 


There is no laboratory test that is specific for 
osteoarthritis. Treatment is usually based on the results 
of diagnostic imaging. In patients with OA, x rays may 
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The progression of osteoarthritis. (I/iustration by Hans & Cassady.) 


indicate narrowed joint spaces, abnormal density of the 
bone, and the presence of subchondral cysts or bone 
spurs. The patient’s symptoms, however, do not always 
correlate with x ray findings. Magnetic resonance 
imaging (MRI) and computed tomography scans (CT 
scans) can be used to determine more precisely the loca- 
tion and extent of cartilage damage. 


Treatment 


Treatment of OA patients is tailored to the needs of 
each individual. Patients vary widely in the location of 
the joints involved, the rate of progression, the severity of 
symptoms, the degree of disability, and responses to spe- 
cific forms of treatment. Most treatment programs 
include several forms of therapy. 
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Patient education and psychotherapy 


Patient education is an important part of OA treat- 
ment because of the highly individual nature of the disor- 
der and its potential impacts on the patient’s life. Patients 
who are depressed because of changes in employment or 
recreation usually benefit from counseling. The patient’s 
family should be involved in discussions of coping, 
household reorganization, and other aspects of the 
patient’s disease and treatment regimen. 


Medications 


Patients with mild OA may be treated only with pain 
relievers such as acetaminophen (Tylenol). Most 
patients with OA, however, are given nonsteroidal anti- 
inflammatory drugs, or NSAIDs. These include com- 
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Osteoarthritis 


pounds such as ibuprofen (Motrin, Advil), ketoprofen 
(Orudis), and flurbiprofen (Ansaid). The NSAIDs have 
the advantage of relieving inflammation as well as pain. 
They also have potentially dangerous side effects, includ- 
ing stomach ulcers, sensitivity to sun exposure, kidney 
disturbances, and nervousness or depression. 


Some OA patients are treated with corticosteroids 
injected directly into the joints to reduce inflammation 
and slow the development of Heberden’s nodes. Injec- 
tions should not be regarded as a first-choice treatment 
and should be given only two or three times a year. 


Most recently, a new class of NSAIDs, known as the 
cyclo-oxygenase-2 (COX-2) inhibitors have been studied 
and approved for the treatment of OA. These COX-2 
inhibitors work to block the enzyme COX-2, which stim- 
ulates inflammatory responses in the body. They work to 
decrease both the inflammation and joint pain of OA, but 
without the high risk of gastrointestinal ulcers and bleed- 
ing seen with the traditional NSAIDs. This is due to the 
fact that they do not block COX-1, which is another 
enzyme that has protective effects on the stomach lining. 
The COX-2 inhibitors included celecoxib (Celebrex) and 
rofecoxib (Vioxx). Celecoxib is taken once or twice 
daily, and rofecoxib once daily. 


Physical therapy 


Patients with OA are encouraged to exercise as a 
way of keeping joint cartilage lubricated. Exercises that 
increase balance, flexibility, and range of motion are rec- 
ommended for OA patients. These may include walking, 
swimming and other water exercises, yoga and other 
stretching exercises, or isometric exercises. 


Physical therapy may also include massage, moist 
hot packs, or soaking in a hot tub. 


Surgery 


Surgical treatment of osteoarthritis may include the 
replacement of a damaged joint with an artificial part or 
appliance; surgical fusion of spinal bones; scraping or 
removal of damaged bone from the joint; or the removal 
of a piece of bone in order to realign the bone. 


Protective measures 


Depending on the location of the affected joint, 
patients with OA may be advised to use neck braces or 
collars, crutches, canes, hip braces, knee supports, bed 
boards, or elevated chair and toilet seats. They are also 
advised to avoid unnecessary knee bending, stair climb- 
ing, or lifting of heavy objects. 


New treatments 


Since 1997, several new methods of treatment for 
OA have been investigated. Although they are still being 
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developed and tested, they appear to hold promise. They 
include: 


e Disease-modifying drugs. These compounds may be 
useful in assisting the body to form new cartilage or 
improve its repair of existing cartilage. 


e Hyaluronic acid. Injections of this substance may help 
to lubricate and protect cartilage, thereby promoting 
flexibility and reduced pain. These agents include 
hyaluronan (Hyalgan) and hylan G-F20 (Synvisc). 


e Cartilage transplantation. This technique is presently 
used in Sweden. 


Alternative treatment 
Diet 


Food intolerance can be a contributing factor in OA, 
although this is more significant in rheumatoid arthri- 
tis. Dietary suggestions that may be helpful for people 
with OA include emphasizing high-fiber, complex-car- 
bohydrate foods, while minimizing fats. Plants in the 
Solanaceae family, such as tomatoes, eggplant, and pota- 
toes, should be avoided, as should refined and processed 
foods. Foods that are high in bioflavonoids (berries as 
well as red, orange, and purple fruits and vegetables) 
should be eaten often. 


Nutritional supplements 


In the past several years, a combination of glu- 
cosamine and chondroitin sulfate has been proposed as a 
dietary supplement that helps the body maintain and 
repair cartilage. Studies conducted in Europe have shown 
the effectiveness of this treatment in many cases. These 
substances are nontoxic and do not require prescriptions. 
Other supplements that may be helpful in the treatment 
of OA include the antioxidant vitamins and minerals 
(vitamins A, C, E, selenium, and zinc) and the B vita- 
mins, especially vitamins B, and B;. 


Naturopathy 


Naturopathic treatment for OA includes hydrother- 
apy, diathermy (deep-heat therapy), nutritional supple- 
ments, and botanical preparations, including yucca, 
devil’s claw (Harpagophytum procumbens), and 
hawthorn (Crataegus laevigata) berries. 


Traditional Chinese medicine (TCM) 


Practitioners of Chinese medicine treat arthritis with 
suction cups, massage, moxibustion (warming an area of 
skin by burning a herbal wick a slight distance above the 
skin), the application of herbal poultices, and internal 
doses of Chinese herbal formulas. 
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KEY TERMS 


Bouchard’s nodes—Swelling of the middle joint of 
the finger. 


Cartilage—Elastic connective tissue that covers 
and protects the ends of bones. 


Heberden’s nodes—Swelling or deformation of 
the finger joints closest to the fingertips. 


Primary osteoarthritis—OA that results from hered- 
itary factors or stresses on weight-bearing joints. 


Secondary osteoarthritis—OA that develops fol- 
lowing joint surgery, trauma,or repetitive joint 
injury. 

Subchondral cysts—Fluid-filled sacs that form 
inside the marrow at the ends of bones as part of 
the development of OA. 


Other alternatives 


Recently, several alternative treatments for OA have 
received considerable attention and study. These include: 


* transcutaneous electrical nerve stimulation (TENS) 
* magnet therapy 
e therapeutic touch 


e acupuncture 


° yoga 


Prognosis 


OA is a progressive disorder without a permanent 
cure. In some patients, the rate of progression can be 
slowed by weight loss, appropriate exercise, surgical 
treatment, and the use of alternative therapies. 
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Osteoarthrosis see Osteoarthritis 


if Osteochondroses 


Definition 


Osteochondroses is a group of diseases of children 
and adolescents in which localized tissue death (necrosis) 
occurs, usually followed by full regeneration of healthy 
bone tissue. The singular term is osteochondrosis. 


Description 


During the years of rapid bone growth, blood supply 
to the growing ends of bones (epiphyses) may become 
insufficient resulting in necrotic bone, usually near joints. 
The term avascular necrosis is used to describe osteo- 
chondrosis. Since bone is normally undergoing a continu- 
ous rebuilding process, the necrotic areas are most often 
self-repaired over a period of weeks or months. 


Osteochondrosis can affect different areas of the 
body and is often categorized by one of three locations: 
articular, non-articular, and physeal. 


Physeal osteochondrosis is known as Scheuermann’s 
disease. It occurs in the spine at the intervertebral joints 
(physes), especially in the chest (thoracic) region. 


Articular disease occurs at the joints (articulations). 
One of the more common forms is Legg-Calvé-Perthes 
disease, occurring at the hip. Other forms include Köh- 
ler’s disease (foot), Freiberg’s disease (second toe), and 
Panner’s disease (elbow). Freiberg’s disease is the one 
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type of osteochondrosis that is more common in females 
than in males. All others affect the sexes equally. 


Non-articular osteochondrosis occurs at any other 
skeletal location. For instance, Osgood-Schlatter disease 
of the tibia (the large inner bone of the leg between the 
knee and ankle) is relatively common. 


Osteochondritis dissecans is a form of osteochondro- 
sis in which loose bone fragments may form in a joint. 


Causes and symptoms 


Many theories have been advanced to account for 
osteochondrosis, but none has proven fully satisfactory. 
Stress and ischemia (reduced blood supply) are two of 
the most commonly mentioned factors. Athletic young 
children are often affected when they overstress their 
developing limbs with a particular repetitive motion. 
Many cases are idiopathic, meaning that no specific 
cause is known. 


The most common symptom for most types of 
osteochondrosis is simply pain at the affected joint, 
especially when pressure is applied. Locking of a joint or 
limited range of motion at a joint can also occur. 


Scheuermann’s disease can lead to serious kyphosis 
(hunchback condition) due to erosion of the vertebral 
bodies. Usually, however, the kyphosis is mild, causing 
no further symptoms and requiring no special treatment. 


Diagnosis 


Diagnosis can be confirmed by x-ray findings. 


Treatment 


Conservative treatment is usually attempted first. In 
many cases, simply resting the affected body part for a 
period of days or weeks will bring relief. A cast may be 
applied if needed to prevent movement of a joint. 


Surgical intervention may be needed in some cases 
of osteochondritis dissecans to remove abnormal bone 
fragments in a joint. 


Prognosis 


Accurate prediction of the outcome for individual 
patients is difficult with osteochondrosis. Some patients 
will heal spontaneously. Others will heal with little treat- 
ment other than keeping weight or stress off the affected 
limb. The earlier the age of onset, the better the prospects 
for full recovery. Surgical intervention is often successful 
in osteochondritis dissecans. 


Prevention 


No preventive measures are known. 
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Í Osteogenesis imperfecta 


Definition 


Osteogenesis imperfecta (OI) is a group of genetic 
diseases of collagen in which the bones are formed 
improperly, making them fragile and prone to breaking. 


Description 


Collagen is a fibrous protein material. It serves as 
the structural foundation of skin, bone, cartilage, and lig- 
aments. In osteogenesis imperfecta, the collagen pro- 
duced is abnormal and disorganized. This results in a 
number of abnormalities throughout the body, the most 
notable being fragile, easily broken bones. 


There are four forms of OI, Types I through IV. Of 
these, Type II is the most severe, and is usually fatal 
within a short time after birth. Types I, HI, and IV have 
some overlapping and some distinctive symptoms, par- 
ticularly weak bones. 


Evidence suggests that OI results from abnormali- 
ties in the collagen gene COLIA1 or COL1A2, and pos- 
sibly abnormalities in other genes. In OI Type I, II, and 
III, the gene map locus is 17q21.31-q22, 7q22.1, and in 
OI Type IV, the gene map locus is 17q21.31-q22. 


In OI, the genetic abnormality causes one of two 
things to occur. It may direct cells to make an altered col- 
lagen protein and the presence of this altered collagen 
causes OI Type II, III, or IV. Alternately, the dominant 
altered gene may fail to direct cells to make any collagen 
protein. Although some collagen is produced by instruc- 
tions from the normal gene, an overall decrease in the 
total amount of collagen produced results in OI Type I. 


A child with only one parent who is a carrier of a 
single altered copy of the gene has no chance of actually 
having the disease, but a 50% chance of being a carrier. 


If both parents have OI caused by an autosomal 
dominant gene change, there is a 75% chance that the 
child will inherit one or both OI genes. In other words, 
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there is a 25% chance the child will inherit only the 
mother’s OI gene (and the father’s unaffected gene), a 
25% chance the child will inherit only the father’s OI 
gene (and the mother’s unaffected gene), and a 25% 
chance the child will inherit both parents’ OI genes. 
Because this situation has been uncommon, the outcome 
of a child inheriting two OI genes is hard to predict. It is 
likely that the child would have a severe, possibly lethal, 
form of the disorder. 


About 25% of children with OI are born into a fami- 
ly with no history of the disorder. This occurs when the 
gene spontaneously mutates in either the sperm or the 
egg before the child’s conception. No triggers for this 
type of mutation are known. This is called a new domi- 
nant mutation. The child has a 50% chance of passing the 
disorder on to his or her children. In most cases, when a 
family with no history of OI has a child with OI, they are 
not at greater risk than the general population for having 
a second child with OI, and unaffected siblings of a per- 
son with OI are at no greater risk of having children with 
OI than the general population. 


In studies of families into which infants with OI 
Type II were born, most of the babies had a new domi- 
nant mutation in a collagen gene. In some of these fami- 
lies, however, more than one infant was born with OI. 
Previously, researchers had seen this recurrence as evi- 
dence of recessive inheritance of this form of OI. More 
recently, however, researchers have concluded that the 
rare recurrence of OI to a couple with a child with auto- 
somal dominant OI is more likely due to gonadal 
mosaicism. Instead of mutation occurring in an individ- 
ual sperm or egg, it occurs in a percentage of the cells 
that give rise to a parent’s multiple sperm or eggs. This 
mutation, present in a percentage of his or her reproduc- 
tive cells, can result in more than one affected child with- 
out affecting the parent with the disorder. An estimated 
2%—4% of families into which an infant with OI Type I 
is born are at risk of having another affected child 
because of gonadal mosaicism. 


Demographics 


OI affects equal numbers of males and females. It 
occurs in about one of every 20,000 births. 


Causes and symptoms 


OI is usually inherited as an autosomal dominant 
condition. In autosomal dominant inheritance, a single 
abnormal gene on one of the autosomal chromosomes 
(one of the first 22 “non-sex” chromosomes) from either 
parent can cause the disease. One of the parents will have 
the disease (since it is dominant) and is the carrier. Only 
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one parent needs to be a carrier in order for the child to 
inherit the disease. A child who has one parent with the 
disease has a 50% chance of also having the disease. 


Type I 


This is the most common and mildest type. Among 
the common features of Type I are the following: 


e bones are predisposed to fracture, with most fractures 
occurring before puberty, people with OI type I typi- 
cally have about 20—40 fractures before puberty 


e stature is normal or near-normal 
* joints are loose and muscle tone is low 


e usually sclera (whites of the eyes) have blue, purple, or 
gray tint 


e face shape is triangular 
e tendency toward scoliosis (a curvature of the spine) 
¢ bone deformity is absent or minimal 


e dentinogenesis imperfecta may occur, causing brittle 
teeth 


e hearing loss is a possible symptom, often beginning in 
early 20s or 30s 


e structure of collagen is normal, but the amount is less 
than normal 


Type II 


Sometimes called the lethal form, Type II is the most 
severe form of OI. Among the common features of Type 
II are the following: 


e frequently, OI Type II is lethal at or shortly after birth, 
often as a result of respiratory problems 


e fractures are numerous and bone deformity is severe 
e stature is small with underdeveloped lungs 


* collagen is formed improperly 


Type III 


Among the common features of Type III are the fol- 
lowing: 


e bones fracture easily (fractures are often present at 
birth, and x rays may reveal healed fractures that 
occurred before birth; people with OI Type III may 
have more than 100 fractures before puberty) 


e stature is significantly shorter than normal 


e sclera (whites of the eyes) have blue, purple, or gray 
tint 


e joints are loose and muscle development is poor in 
arms and legs 
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e rib cage is barrel-shaped 

e face shape is triangular 

e scoliosis (a curvature of the spine) is present 

e respiratory problems are possible 

* bones are deformed and deformity is often severe 


e dentinogenesis imperfecta may occur, causing brittle 
teeth 


e hearing loss is possible 


e collagen is formed improperly 


Type IV 


OI Type IV falls between Type I and Type III in 
severity. Among the common features of Type IV are the 
following: 


e bones fracture easily, with most fractures occurring 
before puberty 


e stature is shorter than average 


e sclera (whites of the eyes) are normal in color, appear- 
ing white or near-white 


e bone deformity is mild to moderate 

e scoliosis (curvature of the spine) is likely 
e rib cage is barrel-shaped 

e face is triangular in shape 


e dentinogenesis imperfecta may occur, causing brittle 
teeth 


e hearing loss is possible 


e collagen is formed improperly 


Diagnosis 


It is often possible to diagnose OI solely on clinical 
features and x-ray findings. Collagen or DNA tests may 
help confirm a diagnosis of OI. These tests generally 
require several weeks before results are known. Approxi- 
mately 10-15% of individuals with mild OI who have 
collagen testing, and approximately 5% of those who 
have genetic testing, test negative for OI despite having 
the disorder. 


Diagnosis is usually suspected when a baby has bone 
fractures after having suffered no apparent injury. Anoth- 
er indication is small, irregular, isolated bones in the 
sutures between the bones of the skull (wormian bones). 
Sometimes the bluish sclera serves as a diagnostic clue. 
Unfortunately, because of the unusual nature of the frac- 
tures occurring in a baby who cannot yet move, some par- 
ents have been accused of child abuse before the actual 
diagnosis of osteogenesis imperfecta was reached. 
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Prenatal diagnosis 


Testing is available to assist in prenatal diagnosis. 
Women with OI who become pregnant, or women who 
conceive a child with a man who has OI, may wish to 
explore prenatal diagnosis. Because of the relatively 
small risk (2-4%) of recurrence of OI Type II in a family, 
families may opt for ultrasound studies to determine if a 
developing fetus has the disorder. 


Ultrasound is the least invasive procedure for prena- 
tal diagnosis, and carries the least risk. Using ultrasound, 
a doctor can examine the fetus’s skeleton for bowing of 
the leg or arm bones, fractures, shortening, or other bone 
abnormalities that may indicate OI. Different forms of OI 
may be detected by ultrasound in the second trimester. 
The reality is that when it occurs as a new dominant 
mutation, it is found inadvertantly on ultrasound, and it 
may be difficult to know the diagnosis until after delivery 
since other genetic conditions can cause bowing and/or 
fractures prenatally. 


Chorionic villus sampling is a procedure to obtain 
chorionic villi tissue for testing. Examination of fetal 
collagen proteins in the tissue can reveal information 
about the quantitative or qualitative collagen defects that 
leads to OI. When a parent has OI, it is necessary for the 
affected parent to have the results of his or her own colla- 
gen test available. Chorionic villus sampling can be per- 
formed at 10-12 weeks of pregnancy. 


Amniocentesis is a procedure that involves inserting 
a thin needle into the uterus, into the amniotic sac, and 
withdrawing a small amount of amniotic fluid. DNA can 
be extracted from the fetal cells contained in the amniotic 
fluid and tested for the specific mutation known to cause 
OI in that family. This technique is useful only when the 
mutation causing OI in a particular family has been iden- 
tified through previous genetic testing of affected family 
members, including previous pregnancies involving a 
baby with OI. Amniocentesis is performed at 16-18 
weeks of pregnancy. 


Treatment 


There are no treatments available to cure OI, nor to 
prevent most of its complications. Most treatments are 
aimed at treating the fractures and bone deformities 
caused by OI. Splints, casts, braces, and rods are all used. 
Rodding refers to a surgical procedure in which a metal 
rod is implanted within a bone (usually the long bones of 
the thigh and leg). This is done when bowing or repeated 
fractures of these bones has interfered with a child’s abil- 
ity to begin to walk. 


Other treatments include hearing aids and early cap- 
ping of teeth. Patients may require the use of a walker or 
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wheelchair. Pain may be treated with a variety of medica- 
tions. Exercise is encouraged as a means to promote mus- 
cle and bone strength. Swimming is a form of exercise 
that puts a minimal amount of strain on muscles, joints, 
and bones. Walking is encouraged for those who are able. 


Smoking, excessive alcohol and caffeine consump- 
tion, and steroid medications may deplete bone and exac- 
erbate bone fragility. 


Alternative treatment such as acupuncture, naturo- 
pathic therapies, hypnosis, relaxation training, visual 
imagery, and biofeedback have all been used to try to 
decrease the constant pain of fractures. 


Prognosis 


Lifespan for people with OI Type I, HI, and IV is not 
generally shortened. The prognosis for people with these 
types of OI is quite variable, depending on the severity of 
the disorder and the number and severity of the fractures 
and bony deformities. 


Fifty percent of all babies with OI Type II are still- 
born. The rest of these babies usually die within a very 
short time after birth. In recent years, some people with 
Type II have lived into young adulthood. 
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KEY TERMS 


Collagen—The main supportive protein of carti- 
lage, connective tissue, tendon, skin, and bone. 


Ligament—A type of connective tissue that con- 
nects bones or cartilage and provides support and 
strength to joints. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of 
an individual, or manifest as disease, and can be 
transmitted to offspring. 


Sclera—The tough white membrane that forms the 
outer layer of the eyeball. 


Scoliosis—An abnormal, side-to-side curvature of 
the spine. 


OTHER 

“Osteogenesis Imperfecta. “ National Institutes of Health 
Osteoporosis and Related Bone Diseases—National 
Resource Center. <http://www.osteo.org/oi.html>. 


Jennifer F. Wilson, MS 


Osteogenic sarcoma see Sarcomas 
Osteomalacia see Vitamin D deficiency 


i Osteomyelitis 


Definition 


Osteomyelitis refers to a bone infection, almost 
always caused by a bacteria. Over time, the result can be 
destruction of the bone itself. 


Description 


Bone infections may occur at any age. Certain con- 
ditions increase the risk of developing such an infec- 
tion, including sickle cell anemia, injury, the presence 
of a foreign body (such as a bullet or a screw placed to 
hold together a broken bone), intravenous drug use 
(such as heroin), diabetes, kidney dialysis, surgical 
procedures to bony areas, untreated infections of tissue 
near a bone (for example, extreme cases of untreated 
sinus infections have led to osteomyelitis of the bones 
of the skull). 
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Causes and symptoms 


Staphylococcus aureus, a bacterium, is the most 
common organism involved in osteomyelitis. Other types 
of organisms include the mycobacterium which causes 
tuberculosis, a type of Salmonella bacteria in patients 
with sickle cell anemia, Pseudomonas aeurginosa in 
drug addicts, and organisms which usually reside in the 
gastrointestinal tract in the elderly. Extremely rarely, the 
viruses which cause chickenpox and smallpox have 
been found to cause a viral osteomyelitis. 


There are two main ways that infecting bacteria find 
their way to bone, resulting in the development of 
osteomyelitis. These include: 


e Spread via the bloodstream; 95% of these types of 
infections are due to Staphylococcus aureus. In this sit- 
uation, the bacteria travels through the bloodstream to 
reach the bone. In children, the most likely site of infec- 
tion is within one of the long bones, particularly the 
thigh bone (femur), one of the bones of the lower leg 
(tibia), or the bone of the upper arm (humerus). This is 
because in children these bones have particularly exten- 
sive blood circulation, making them more susceptible 
to invasion by bacteria. Different patterns of blood cir- 
culation in adults make the long bones less well-served 
by the circulatory system. These bones are therefore 
unlikely to develop osteomyelitis in adult patients. 
Instead, the bones of the spine (vertebrae) receive a lot 
of blood flow. Therefore, osteomyelitis in adults is most 
likely to affect a vertebra. Drug addicts may have 
osteomyelitis in the pubic bone or clavicle. 


Spread from adjacent infected soft tissue; about 50% of 
all such cases are infected by Staphylococcus aureus. 
This often occurs in cases where recent surgery or 
injury has result in a soft tissue infection. The bacteria 
can then spread to nearby bone, resulting in 
osteomyelitis. Patients with diabetes are particularly 
susceptible to this source of osteomyelitis. The diabetes 
interferes with both nerve sensation and good blood 
flow to the feet. Diabetic patients are therefore prone to 
developing poorly healing wounds to their feet, which 
can then spread to bone, causing osteomyelitis. 


Acute osteomyelitis refers to an infection which 
develops and peaks over a relatively short period of time. 
In children, acute osteomyelitis usually presents itself as 
pain in the affected bone, tenderness to pressure over the 
infected area, fever and chills. Patients who develop 
osteomyelitis, due to spread from a nearby area of soft 
tissue infection, may only note poor healing of the origi- 
nal wound or infection. 


Adult patients with osteomyelitis of the spine usual- 
ly have a longer period of dull, aching pain in the back, 
and no fever. Some patients note pain in the chest, 
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abdomen, arm, or leg. This occurs when the inflamma- 
tion in the spine causes pressure on a nerve root serving 
one of these other areas. The lower back is the most com- 
mon location for osteomyelitis. When caused by tubercu- 
losis, osteomyelitis usually affects the thoracic spine 
(that section of the spine running approximately from the 
base of the neck down to where the ribs stop). 


When osteomyelitis is not properly treated, a chron- 
ic (long-term) type of infection may occur. In this case, 
the infection may wax and wane indefinitely, despite 
treatment during its active phases. An abnormal opening 
in the skin overlaying the area of bone infection (called a 
sinus tract) may occasionally drain pus. This type of 
smoldering infection may also result in areas of dead 
bone, called sequestra. These areas occur when the infec- 
tion interferes with blood flow to a particular part of the 
bone. Such sequestra lack cells called osteocytes, which 
in normal bone are continuously involved in the process 
of producing bony material. 


Diagnosis 

Diagnosis of osteomyelitis involves several proce- 
dures. Blood is usually drawn and tested to demonstrate 
an increased number of the infection-fighting white 
blood cells (particularly elevated in children with acute 
osteomyelitis). Blood is also cultured in a laboratory, a 
process which allows any bacteria present to multiply. A 
specimen from the culture is then specially treated, and 
examined under a microscope to try to identify the 
causative bacteria. 


Injection of certain radioactive elements into the 
bloodstream, followed by a series of x-ray pictures, 
called a scan (radionuclide scanning), will reveal areas of 
bone inflammation. Another type of scan used to diag- 
nose osteomyelitis is called magnetic resonance imag- 
ing, or MRI 


When pockets of pus are available, or overlaying 
soft tissue infection exists, these can serve as sources for 
samples which can be cultured to allow identification of 
bacteria present. A long, sharp needle can be used to 
obtain a specimen of bone (biopsy), which can then be 
tested to attempt to identify any bacteria present. 


Treatment 


Antibiotics are medications used to kill bacteria. 
These medications are usually given through a needle in 
a vein (intravenously) for at least part of the time. In chil- 
dren, these antibiotics can be given by mouth after initial 
treatment by vein. In adults, four to six weeks of intra- 
venous antibiotic treatment is usually recommended, 
along with bed-rest for part or all of that time. Occasion- 
ally, a patient will have such extensive ostemyelitis that 
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surgery will be required to drain any pockets of pus, and 
to clean the infected area. 


Alternative treatment 


General recommendations for the treatment of infec- 
tions include increasing vitamin supplements, such as 
vitamins A and C. Liquid garlic extract is sometimes 
suggested. Guided imagery can help induce relaxation 
and improve pain, both of which are considered to 
improve healing. Herbs such as echinacea (Echinacea 
spp.), goldenseal (Hydrastis canadensis), Siberian gin- 
seng (Eleutherococcus senticosus), and myrrh (Com- 
miphora molmol) are all suggested for infections. Juice 
therapists recommend drinking combinations of carrot, 
celery, beet, and cantaloupe juices. A variety of homeo- 
pathic remedies may be helpful, especially those used to 
counter inflammation. 


Prognosis 


Prognosis varies depending on how quickly an 
infection is identified, and what other underlying condi- 
tions exist to complicate the infection. With quick, 
appropriate treatment, only about 5% of all cases of 
acute osteomyelitis will eventually become chronic 
osteomyelitis. Patients with chronic osteomyelitis may 
require antibiotics periodically for the rest of their lives. 


Prevention 


About the only way to have any impact on the devel- 
opment of osteomyelitis involves excellent care of any 
wounds or injuries. 
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KEY TERMS 


Abscess—A pus-filled pocket of infection. 
Femur— The thighbone. 
Humerus— The bone of the upper arm. 


Thoracic—Pertaining to the area bounded by the 
rib cage. 


Tibia—One of the two bones of the lower leg. 


Peltola, Heikki, et al. “Simplified Treatment of Acute Staphy- 
lococcal Osteomyelitis of Childhood.” Pediatrics 99 (June 
1997): 846+. 
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Osteopathic medicine see Osteopathy 


i Osteopathy 


Definition 


Osteopathy is a system and philosophy of health 
care that separated from traditional (allopathic) medical 
practice about a century ago. It places emphasis on the 
musculoskeletal system, hence the name—osteo refers to 
bone and path refers to disease. Osteopaths also believe 
strongly in the healing power of the body and do their 
best to facilitate that strength. During this century, the 
disciplines of osteopathy and allopathic medicine have 
been converging. 


Purpose 


Osteopathy shares many of the same goals as tradi- 
tional medicine, but places greater emphasis on the rela- 
tionship between the organs and the musculoskeletal sys- 
tem as well as on treating the whole individual rather 
than just the disease. 


Precautions 


Pain is the chief reason patients seek musculoskeletal 
treatment. Pain is a symptom, not a disease by itself. Of 
critical importance is first to determine the cause of the 
pain. Cancers, brain or spinal cord disease, and many other 
causes may be lying beneath this symptom. Once it is clear 
that the pain is originating in the musculoskeletal system, 
treatment that includes manipulation is appropriate. 
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Osteopathy 


Osteopathic physician demonstrating the articulation of a 
foot. (Photo Researchers, Inc. Reproduced by permission.) 


Description 
History 


Osteopathy was founded in the 1890s by Dr. Andrew 
Taylor, who believed that the musculoskeletal system 
was central to health. The primacy of the musculoskele- 
tal system is also fundamental to chiropractic, a related 
health discipline. The original theory behind both 
approaches presumed that energy flowing through the 
nervous system is influenced by the supporting structure 
that encase and protect it—the skull and vertebral col- 
umn. A defect in the musculoskeletal system was 
believed to alter the flow of this energy and cause dis- 
ease. Correcting the defect cured the disease. Defects 
were thought to be misalignments—parts out of place by 
tiny distances. Treating misalignments became a matter 
of restoring the parts to their natural arrangement by 
adjusting them. 


As medical science advanced, defining causes of 
disease and discovering cures, schools of osteopathy 
adopted modern science, incorporated it into their cur- 
riculum, and redefined their original theory of disease in 
light of these discoveries. Near the middle of the 20th 
century the equivalance of medical education between 
osteopathy and allopathic medicine was recognized, and 
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the D.O. degree (Doctor of Osteopathy) was granted offi- 
cial parity with the M.D. (Doctor of Medicine) degree. 
Physicians could adopt either set of initials. 


However, osteopaths have continued their emphasis 
on the musculoskeletal system and their traditional focus 
on “whole person” medicine. As of 1998, osteopaths 
constitute 5.5% of American physicians, approximately 
45,000. They provide 100 million patient visits a year. 
From its origins in the United States, osteopathy has 
spread to countries all over the world. 


Practice 


Osteopaths, chiropractors, and physical therapists 
are the experts in manipulations (adjustments). The place 
of manipulation in medical care is far from settled, but 
millions of patients find relief from it. Particularly backs, 
but also necks, command most of the attention of the 
musculoskeletal community. This community includes 
orthopedic surgeons, osteopaths, general and family 
physicians, orthopedic physicians, chiropractors, physi- 
cal therapists, massage therapists, specialists in orthotics 
and prosthetics, and even some dentists and podiatrists. 
Many types of headaches also originate in the muscu- 
loskeletal system. Studies comparing different methods 
of treating musculoskeletal back, head, and neck pain 
have not reached a consensus, in spite of the huge num- 
bers of people that suffer from it. 


The theory behind manipulation focuses on joints, 
mostly those of the vertebrae and ribs. Some believe 
there is a very slight offset of the joint members—a sub- 
luxation. Others believe there is a vacuum lock of the 
joint surfaces, similar to two suction cups stuck together. 
Such a condition would squeeze joint lubricant out and 
produce abrasion of the joint surfaces with movement. 
Another theory focuses on weakness of the ligaments 
that support the joint, allowing it freedom to get into 
trouble. Everyone agrees that the result produces pain, 
that pain produces muscle spasms and cramps, which 
further aggravates the pain. 


Some, but not all, practitioners in this field believe 
that the skull bones can also be manipulated. The skull is, 
in fact, several bones that are all moveable in infants. 
Whether they can be moved in adults is controversial. 
Other practitioners manipulate peripheral joints to relieve 
arthritis and similar afflictions. 


Manipulation returns the joint to its normal configu- 
ration. There are several approaches. Techniques vary 
among practitioners more than between disciplines. 
Muscle relaxation of some degree is often required for 
the manipulation to be successful. This can be done with 
heat or medication. Muscles can also be induced to relax 
by gentle but persistent stretching. The manipulation is 
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KEY TERMS 


Orthotics—Mechanical devices that assist func- 
tion. 


Prosthetics—Mechanical devices that replace miss- 
ing body parts. 


most often done by a short, fast motion called a thrust, 
precisely in the right direction. A satisfying “pop” is evi- 
dence of success. Others prefer steady force until relax- 
ation permits movement. 


Return of the joint to its normal status may be only 
the first step in treating these disorders. There is a reason 
for the initial event. It may be a fall, a stumble, or a mild 
impact, in which case the manipulation is a cure. On the 
other hand, there may be a postural misalignment (such as 
a short leg), a limp, or a stretched ligament that permits 
the joint to slip back into dysfunction. Tension, as well as 
pain, for emotional reasons causes muscles to tighten. If 
the pain has been present for any length of time, there will 
also be muscle deterioration. The osteopathic approach to 
the whole person takes all these factors into account in 
returning the patient to a state of health. 


Other repairs may be needed. A short leg is thought 
by some to be a subluxation in the pelvis that may be 
manipulated back into position. Other short legs may 
require a lift in one shoe. Long-standing pain requires 
additional methods of physical therapy to rehabilitate 
muscles, correct posture, and extinguish habits that 
arose to compensate for the pain. Medications that 
relieve muscle spasm and pain are usually part of the 
treatment. Psychological problems may need attention 
and medication. 


Risks 


Manipulation has rarely caused problems. Once in a 
while too forceful a thrust has damaged structures in the 
neck and caused serious problems. The most common 
adverse event, though, is misdiagnosis. Cancers have 
been missed; surgical back disease has been ignored until 
spinal nerves have been permanently damaged. 


Normal results 


Many patients find that one or a series of manipula- 
tions cures long-standing pain. Other patients need 
repeated treatments. Some do not respond at all. It is 
always a good idea to reassess any treatment that is not 
producing the expected results. 
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Medicine 73 (Feb. 1998): 160-166. 


ORGANIZATIONS 

American Association of Colleges of Osteopathic Medicine. 
5550 Friendship Blvd., Suite 310, Chevy Chase, MD 
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J. Ricker Polsdorfer, MD 


i Osteopetroses 


Definition 


Osteopetrosis (plural osteopetroses) is a rare heredi- 
tary disorder that makes bones increase in both density 
and fragility. A potentially fatal condition that can 
deform bone structure and distort the appearance, 
osteopetrosis is also called chalk bones, ivory bones, or 
marble bones. 


Description 


Osteopetrosis occurs when bones are spongy or 
porous, or new bone is repeatedly added to calcified car- 
tilage (hardened connective tissue). 


Bone density begins to increase at birth or earlier, 
but symptoms may not become evident until adulthood. 
In mild cases, bone density increases at gradual, irregular 
intervals until full adult height is attained. Some bones 
are not affected. 


More severe osteopetrosis progresses at a rapid pace 
and destroys bone structure. This condition involves 
bones throughout the body, but the lower jaw is never 
affected. 


Types of osteopetroses 


Early-onset osteopetrosis can be fatal. The ends of 
the long bones of the arms and legs appear clubbed 
(widened and thickened) at birth, and bone density con- 
tinues to increase sporadically or without pause. Chil- 
dren with early-onset osteopetroses usually die before 
the age of two. 


Malignant infantile osteopetrosis is usually discov- 
ered by the time a baby is a few months old. Nearly one- 
third of all children with malignant infantile osteopetros- 
es die before the age of 10. 
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Osteopetroses 


This infant has osteopetrosis, a condition which thickens 
and hardens the bone. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


Intermediate osteopetrosis generally appears in chil- 
dren under 10. This condition, usually less severe than 
early-onset or malignant infantile osteopetrosis, is not 
life-threatening. 


Symptoms of adult or delayed-onset osteopetrosis 
may not become evident until the child becomes a 
teenager or adult. 


Relatively common in many parts of the world, 
Albers-Schonberg disease is a mild form of this condition. 
People who have this disease are born with normal bone 
structure. Bone density increases as they age but does not 
affect appearance, health, intelligence, or life span. 


Causes and symptoms 


Osteopetrosis is the result of a genetic defect that 
causes the body to add new bone more rapidly than exist- 
ing bone disintegrates. 


When fibrous or bony tissue invades bone marrow 
and displaces red blood cells, the patient may develop 
anemia. Infection results when excess bone impairs the 
immune system, and hemorrhage can occur when platelet 
production is disrupted. When the skeleton grows so thick 
that nerves are unable to pass between bones, the patient 
may have a stroke or become blind or deaf. 


Other symptoms associated with osteopetrosis 
include: 


e bones that break easily and don’t heal properly 
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e bruising 
e convulsions 
e enlargement of the liver, lymph glands, or spleen 


e failure to thrive (delayed growth, weight gain, and devel- 
opment) 


e hydrocephalus (fluid on the brain) 
e macrocephaly (abnormal enlargement of the head) 


* paralysis or loss of control of muscles in the face or eyes 


Diagnosis 


Osteopetrosis is usually diagnosed when x rays 
reveal abnormalities or increases in bone density. Bone 
biopsy can confirm the presence of osteopetrosis, but 
additional tests may be needed to distinguish one type of 
the disorder from another. 


Treatment 


High doses of vitamin D can stimulate cells respon- 
sible for disintegration of old bone and significantly alle- 
viate symptoms of severe disease. Experimental interfer- 
on gamma 1-b therapy has been shown to reduce the risk 
of infection experienced by patients who are severely ill. 


When bone overgrowth deforms the shape of the 
skull, surgery may be required to relieve pressure on the 
brain. Orthodontic treatment is sometimes necessary to 
correct malocclusion (a condition that shifts the position 
of the teeth and makes closing the mouth impossible). 


Professional counseling can help patients cope with 
the emotional aspects of deformed features. 


Bone marrow transplants (BMT) have cured some 
cases of early-onset and malignant infantile osteopetro- 
sis. Because 30-60% of children who undergo BMT do 
not survive, this procedure is rarely performed. 


Prognosis 


The severity of anemia seems to determine the 
course of an individual’s osteopetrosis. When pro- 
nounced symptoms are present at the time of birth, the 
child’s condition deteriorates rapidly. Death usually 
occurs within two years. When mild or moderate disease 
develops in older children or adults and symptoms can be 
controlled, the patient is likely to survive. 


Resources 


BOOKS 

Berkow, Robert, ed. The Merck Manual of Medical Informa- 
tion: Home Edition. Whitehouse Station, NJ: Merck & 
Co., Inc., 1997. 
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Fauci, et al. New York: McGraw-Hill, 1997. 

Turek, Samuel L. Orthopaedics: Principles and Their Applica- 
tion. Philadelphia: J. B. Lippincott Co., 1984. 


ORGANIZATIONS 

Osteoporosis and Related Bone Diseases-National Resource 
Center. 1150 17th S. NW, Ste. 500, Washington, DC 
20036. (800) 624-2663. 


Maureen Haggerty 


i Osteoporosis 


Definition 


The word osteoporosis literally means “porous bones.” 
It occurs when bones lose an excessive amount of their pro- 
tein and mineral content, particularly calcium. Over time, 
bone mass, and therefore bone strength, is decreased. As a 
result, bones become fragile and break easily. Even a 
sneeze or a sudden movement may be enough to break a 
bone in someone with severe osteoporosis. 


Description 


Osteoporosis is a serious public health problem. 
Some 28 million people in the United States are affected 
by this potentially debilitating disease, which is responsi- 
ble for 1.5 million fractures (broken bones) annually. 
These fractures, which are often the first sign of the dis- 
ease, can affect any bone, but the most common locations 
are the hip, spine, and wrist. Breaks in the hip and spine 
are of special concern because they almost always 
require hospitalization and major surgery, and may lead 
to other serious consequences, including permanent dis- 
ability and even death. 


To understand osteoporosis, it is helpful to under- 
stand the basics of bone formation. Bone is living tissue 
that’s constantly being renewed in a two-stage process 
(resorption and formation) that occurs throughout life. In 
the resorption stage, old bone is broken down and 
removed by cells called osteoclasts. In the formation 
stage, cells called osteoblasts build new bone to replace 
the old. During childhood and early adulthood, more bone 
is produced than removed, reaching its maximum mass 
and strength by the mid-30s. After that, bone is lost at a 
faster pace than it’s formed, so the amount of bone in the 
skeleton begins to slowly decline. Most cases of osteo- 
porosis occur as an acceleration of this normal aging 
process. That’s referred to as primary osteoporosis. The 
condition can also be caused by other disease processes or 
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prolonged use of certain medications that result in bone 
loss—if so, it’s called secondary osteoporosis. 


Osteoporosis occurs most often in older people and 
in women after menopause. It affects nearly half of all 
those, men and women, over the age of 75. Women, how- 
ever, are five times more likely than men to develop the 
disease. They have smaller, thinner bones than men to 
begin with, and they lose bone mass more rapidly after 
menopause (usually around age 50), when they stop pro- 
ducing a bone-protecting hormone called estrogen. In the 
five to seven years following menopause, women can 
lose about 20% of their bone mass. By age 65 or 70, 
though, men and women lose bone mass at the same rate. 
As an increasing number of men reach an older age, 
there’s more awareness that osteoporosis is an important 
health issue for them as well. 


Causes and symptoms 


A number of factors increase the risk of developing 
osteoporosis. They include: 


e Age. Osteoporosis is more likely as people grow older 
and their bones lose tissue. 


e Gender. Women are more likely to have osteoporosis 
because they are smaller and so start out with less 
bone. They also lose bone tissue more rapidly as they 
age. While women commonly lose 30-50% of their 
bone mass over their lifetimes, men lose only 20-33% 
of theirs. 


e Race. Caucasian and Asian women are most at risk for 
the disease, but African American and Hispanic women 
can get it too. 


e Figure type. Women with small bones and those who 
are thin are more liable to have osteoporosis. 


e Early menopause. Women who stop menstruating early 
because of heredity, surgery or lots of physical exercise 
may lose large amounts of bone tissue early in life. 
Conditions such as anorexia and bulimia may also lead 
to early menopause and osteoporosis. 


e Lifestyle. People who smoke or drink too much, or 
don’t get enough exercise have an increased chance of 
getting osteoporosis. 


e Diet. Those who don’t get enough calcium or protein 
may be more likely to have osteoporosis. That’s why 
people who constantly diet are more prone to the disease. 


Osteoporosis is often called the “silent” disease, 
because bone loss occurs without symptoms. People 
often don’t know they have the disease until a bone 
breaks, frequently in a minor fall that wouldn’t normally 
cause a fracture. A common occurrence is compression 
fractures of the spine. These can happen even after a 
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Osteoporosis 


seemingly normal activity, such as bending or twisting to 
pick up a light object. The fractures can cause severe 
back pain, but sometimes they go unnoticed—either 
way, the vertebrae collapse down on themselves, and the 
person actually loses height. The hunchback appearance 
of many elderly women, sometimes called “dowager’s” 
hump or “widow’s” hump, is due to this effect of osteo- 


porosis on the vertebrae. 


Diagnosis 


Certain types of doctors may have more training and 
experience than others in diagnosing and treating people 
with osteoporosis. These include a geriatrician, who spe- 
cializes in treating the aged; an endocrinologist, who spe- 
cializes in treating diseases of the body’s endocrine system 
(glands and hormones); and an orthopedic surgeon, who 
treats fractures, such as those caused by osteoporosis. 


Before making a diagnosis of osteoporosis, the doc- 
tor usually takes a complete medical history, conducts a 
physical exam, and orders x rays, as well as blood and 
urine tests, to rule out other diseases that cause loss of 
bone mass. The doctor may also recommend a bone den- 
sity test. This is the only way to know for certain if 
osteoporosis is present. It can also show how far the dis- 
ease has progressed. 


Several diagnostic tools are available to measure the 
density of a bone. The ordinary x ray is one, though it’s 
the least accurate for early detection of osteoporosis, 
because it doesn’t reveal bone loss until the disease is 
advanced and most of the damage has already been done. 
Two other tools that are more likely to catch osteoporosis 
at an early stage are computed tomography scans (CT 
scans) and machines called densitometers, which are 
designed specifically to measure bone density. 


The CT scan, which takes a large number of x rays 
of the same spot from different angles, is an accurate test, 
but uses higher levels of radiation than other methods. 
The most accurate and advanced of the densitometers 
uses a technique called DEXA (dual energy x-ray 
absorptiometry). With the DEXA scan, a double x-ray 
beam takes pictures of the spine, hip, or entire body. It 
takes about 20 minutes to do, is painless, and exposes the 
patient to only a small amount of radiation—about one- 
fiftieth that of a chest x ray. 


Doctors don’t routinely recommend the test, partly 
because access to densitometers is still not widely avail- 
able. People should talk to their doctors about their risk 
factors for osteoporosis and if, and when, they should get 
the test. Ideally, women should have bone density mea- 
sured at menopause, and periodically afterward, depend- 
ing on the condition of their bones. Men should be tested 
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around age 65. Men and women with additional risk fac- 
tors, such as those who take certain medications, may 
need to be tested earlier. 


Treatment 


There are a number of good treatments for primary 
osteoporosis, most of them medications. Two new med- 
ications, alendronate and calcitonin (in nose spray form), 
have been approved by the FDA (Food and Drug Admin- 
istration). They provide people who have osteoporosis 
with a variety of choices for treatment. For people with 
secondary osteoporosis, treatment may focus on curing 
the underlying disease. 


Drugs 


For most women who’ve gone through menopause, 
the best treatment for osteoporosis is hormone replace- 
ment therapy (HRT), also called estrogen replacement 
therapy. Many women participate in HRT when they 
undergo menopause, to alleviate symptoms such as hot 
flashes, but hormones have other important roles as well. 
They protect women against heart disease, the number 
one killer of women in the United States, and they help 
to relieve and prevent osteoporosis. HRT increases a 
woman’s supply of estrogen, which helps build new 
bone, while preventing further bone loss. 


Some women, however, do not want to take hor- 
mones, because some studies show they are linked to an 
increased risk of breast cancer or uterine cancer. Other 
studies reveal the risk is due to increasing age. (Breast 
cancer tends to occur more often as women age.) Whether 
or not a woman takes hormones is a decision she should 
make carefully with her doctor. Women should talk to 
their doctors about personal risks for osteoporosis, as well 
as their risks for heart disease and breast cancer. Most 
women take estrogen along with a synthetic form of prog- 
esterone, another female hormone.The combination helps 
protect against cancer of the uterus. 


For people who can’t or won’t take estrogen, two 
other medications can be good choices. These are alen- 
dronate and calcitonin. Alendronate and calcitonin both 
stop bone loss, help build bone, and decrease fracture 
risk by as much as 50%. Alendronate (sold under the 
name Fosamax) is the first nonhormonal medication for 
osteoporosis ever approved by the FDA. It attaches itself 
to bone that’s been targeted by bone-eating osteoclasts. It 
protects the bone from these cells. Osteoclasts help your 
body break down old bone tissue. 


Calcitonin is a hormone that’s been used as an injec- 
tion for many years. A new version is on the market as a 
nasal spray. It too slows down bone-eating osteoclasts. 
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Side effects of these drugs are minimal, but calci- 
tonin builds bone by only 1.5% a year, which may not be 
enough for some women to recover the bone they lose. 
Fosamax has proven safe in very large, multi-year stud- 
ies, but not much is known about the effects of its long- 
term use. That’s why estrogen medications may still be 
the medicine of choice for a few years, as researchers 
continue to study other drugs. Several medications under 
study include other biphosphonates that slow bone 
breakdown (like alendronate), sodium fluoride, vitamin 
D metabolites, and selective estrogen receptor modula- 
tors. Some of these treatments are already being used in 
other countries, but have not yet been approved by the 
FDA for use in the United States. 


Surgery 


Unfortunately, much of the treatment for osteoporo- 
sis is for fractures that result from advanced stages of the 
disease. For complicated fractures, such as broken hips, 
hospitalization and a surgical procedure are required. In 
hip replacement surgery, the broken hip is removed and 
replaced with a new hip made of plastic, or metal and 
plastic. Though the surgery itself is usually successful, 
complications of the hip fracture can be serious. Those 
individuals have a 5—20% greater risk of dying within the 
first year following that injury than do others in their age 
group. A large percentage of those who survive are 
unable to return to their previous level of activity, and 
many end up moving from self-care to a supervised liv- 
ing situation or nursing home. That’s why getting early 
treatment and taking steps to reduce bone loss are vital. 


Alternative treatment 


Alternative treatments for osteoporosis focus on 
maintaining or building strong bones. A healthy diet low 
in fats and animal products and containing whole grains, 
fresh fruits and vegetables, and calcium-rich foods (such 
as dairy products, dark-green leafy vegetables, sardines, 
salmon, and almonds), along with nutritional supplements 
(such as calcium, magnesium, and vitamin D), and 
weight-bearing exercises are important components of 
both conventional prevention and treatment strategies and 
alternative approaches to the disease. In addition, alterna- 
tive practitioners recommend a variety of botanical medi- 
cines or herbal supplements. Herbal supplements 
designed to help slow bone loss emphasize the use of cal- 
cium-containing plants, such as horsetail (Equisetum 
arvense), oat straw (Avena sativa), alfalfa (Medicago sati- 
va), licorice (Glycyrrhiza galbra), marsh mallow (Althaea 
officinalis), and yellow dock (Rumex crispus). Homeo- 
pathic remedies focus on treatments believed to help the 
body absorb calcium. These remedies are likely to include 
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A scanning electron microscopy (SEM) image of cancel- 
lous (spongy) bone from an osteoporosis patient. Osteo- 
porosis is characterized by increased brittleness of the 
bones and a greater risk of fractures. This is reflected here 
in the thin appearance of the bony network of the cancel- 
lous bone that forms the core of the body’s long bones. 
(Photograph by Professor P. Motta, Photo Researchers, Inc. 
Reproduced by permission.) 


such substances as Calcarea carbonica (calcium carbon- 
ate) or silica. In traditional Chinese medicine, practi- 
tioners recommend herbs thought to slow or prevent bone 
loss, including dong quai (Angelica sinensis) and Asian 
ginseng (Panax ginseng). Natural hormone therapy, using 
plant estrogens (from soybeans) or progesterone (from 
wild yams), may be recommended for women who can- 
not or choose not to take synthetic hormones. 


Prognosis 


There is no cure for osteoporosis, but it can be con- 
trolled. Most people who have osteoporosis fare well 
once they get treatment. The medicines available now 
build bone, protect against bone loss, and halt the 
progress of this disease. 
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KEY TERMS 


Alendronate—A nonhormonal drug used to treat 
osteoporosis in postmenopausal women. 


Anticonvulsants—Drugs used to control seizures, 
such as in epilepsy. 


Biphosphonates—Compounds (like alendronate) 
that slow bone loss and increase bone density. 


Calcitonin—A hormonal drug used to treat post- 
menopausal osteoporosis 


Estrogen—A female hormone that also keeps bones 
strong. After menopause, a woman may take hor- 
monal drugs with estrogen to prevent bone loss. 


Glucocorticoids—Any of a group of hormones (like 
cortisone) that influence many body functions and 
are widely used in medicine, such as for treatment 
of rheumatoid arthritis inflammation. 


Hormone replacement therapy (HRT)—Also called 
estrogen replacement therapy, this controversial 


Prevention 


Building strong bones, especially before the age of 
35, and maintaining a healthy lifestyle are the best ways 
of preventing osteoporosis. To build as much bone mass 
as early as possible in life, and to help slow the rate of 
bone loss later in life: 


Get calcium in foods 


Experts recommend 1,500 milligrams (mg) of calci- 
um per day for adolescents, pregnant or breast-feeding 
women, older adults (over 65), and postmenopausal 
women not using hormone replacement therapy. All oth- 
ers should get 1,000 mg per day. Foods are the best 
source for this important mineral. Milk, cheese, and 
yogurt have the highest amounts. Other foods that are 
high in calcium are green leafy vegetables, tofu, shell- 
fish, Brazil nuts, sardines, and almonds. 


Take calcium supplements 


Many people, especially those who don’t like or 
can’t eat dairy foods, don’t get enough calcium in their 
diets and may need to take a calcium supplement. Sup- 
plements vary in the amount of calcium they contain. 
Those with calcium carbonate have the most amount of 
useful calcium. Supplements should be taken with meals 
and accompanied by six to eight glasses of water a day. 
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treatment is used to relieve the discomforts of 
menopause. Estrogen and another female hormone, 
progesterone, are usually taken together to replace 
the estrogen no longer made by the body. It has the 
added effect of stopping bone loss that occurs at 
menopause. 


Menopause—The ending of a woman’s menstrual 
cycle, when production of bone-protecting estrogen 
decreases. 


Osteoblasts—Cells in the body that build new bone 
tissue. 


Osteoclasts—Cells that break down and remove 
old bone tissue. 


Selective estrogen receptor modulator— A hor- 
monal preparation that offers the beneficial effects 
of hormone replacement therapy without the 
increased risk of breast and uterine cancer associat- 
ed with HRT. 


Get vitamin D 


Vitamin D helps the body absorb calcium. Peo- 
ple can get vitamin D from sunshine with a quick 
(15-20 minute) walk each day or from foods such as 
liver, fish oil, and vitamin-D fortified milk. During 
the winter months it may be necessary to take supple- 
ments. Four hundred mg. daily is usually the recom- 
mended amount. 


Avoid smoking and alcohol 


Smoking reduces bone mass, as does heavy drink- 
ing. To reduce risk, do not smok and limit alcoholic 
drinks to no more than two per day. An alcoholic drink is 
one-and-a-half ounces of hard liquor, 12 ounces of beer, 
or five ounces of wine. 


Exercise 


Exercising regularly builds and strengthens bones. 
Weight-bearing exercises—where bones and muscles 
work against gravity—are best. These include aerobics, 
dancing, jogging, stair climbing, tennis, walking, and 
lifting weights. People who have osteoporosis may want 
to attempt gentle exercise, such as walking, rather than 
jogging or fast-paced aerobics, which increase the 
chance of falling. Try to exercise three to four times per 
week for 20-30 minutes each time. 
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Barbara Boughton 


Osteosarcoma see Sarcomas 


f Ostomy 


Definition 


A surgical procedure creating an opening in the 
body for the discharge of body wastes. 


Purpose 


Certain diseases of the bowel or urinary tract involve 
removing all or part of the intestine or bladder. This cre- 
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ates a need for an alternate way for feces or urine to leave 
the body. An opening is surgically created in the 
abdomen for body wastes to pass through. The surgical 
procedure is called an ostomy. The opening that is creat- 
ed at the end of the bowel or ureter is called a stoma, 
which is pulled through the abdominal wall. 


Description 


Different types of ostomy are performed depending 
on how much and what part of the intestines or bladder is 
removed. 


The three most common types of ostomies are: 
e colostomy 
e ileostomy 


e urostomy 


Colostomy 


A colostomy is a when a small portion of the colon 
(large intestine) is brought to the surface of the abdomi- 
nal wall to allow stool to be eliminated. A colostomy 
may be temporary or permanent. A permanent colostomy 
usually involves the loss of the rectum. 


A colostomy might be performed due to cancer, 
diverticulitis, imperforate anus, Hirschsprung’s disease, 
or trauma to the affected area. 


Tleostomy 


An ileostomy is an opening created in the small 
intestine to bypass the colon for stool elimination. The 
end of the ileum, which is the lowest part of the small 
intestine, is brought through the abdominal wall to form 
a stoma. 


Tleoanal reservoir surgery is an alternative to a per- 
manent ileostomy. It requires two surgical procedures. 
The first removes the colon and rectum and a temporary 
ileostomy is created. The second procedure creates an 
internal pouch from a portion of the small intestine to 
hold stool. This is then attached to the anus. Since the 
muscle of the rectum is left in place, there is control over 
bowel movements. 


An ileostomy might be performed due to ulcerative 
colitis, Crohn’s disease, or familial polyposis. 


Urostomy 


A urostomy is a surgical procedure that diverts urine 
away from a diseased or defective bladder. Among sever- 
al methods to create the urostomy, the most common 
method is called an ileal or cecal conduit. Either a sec- 
tion at the end of the small intestine (ileum) or at the 
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Ostomy 


beginning of the large intestine (cecum) is relocated sur- 
gically to form a stoma for urine to pass out of the body. 
Other common names for this procedure are ileal loop or 
colon conduit. 


A urostomy may be performed due to bladder can- 
cer, spinal cord injuries, malfunction of the bladder, and 
birth defects such as spina bifida. 


Since colostomy, ileostomy, and usotomy bypass the 
sphincter muscle there is no voluntary control over bowel 
movements and an external pouch must be worn to catch 
the discharge. 


Preparation 
Aftercare 


The skin around the stoma, called the peristomal 
skin, must be protected from direct contact with dis- 
charge. The discharge can be irritating to the stoma since 
it is very high in digestive enzymes. The peristomal skin 
should be cleansed with plain soap and rinsed with water 
at each change of the pouch. 


The stoma can change in size due to weight gain/ 
loss or several other situations. To ensure proper fit of 
discharge pouch the stoma should be measured each time 
supplies are purchased. 


Risks 


People with ostomies can be prone to certain types 
of skin infections. Skin irritations or rashes around the 
stoma may be caused by leakage from around the pouch 
due to an improperly fitted pouch. Correctly fitting the 
pouch and carefully cleaning the skin around the stoma 
after each change are the best ways of preventing skin 
irritation. 

Urinary tract infections are common among people 
who have urostomies. Preventative measures include 
drinking plenty of fluids, emptying the pouch regularly 
and using a pouch with an anti-reflux valve to prohibit 
the discharge from moving back into the stoma. 


Normal results 


Most ostomy pouches are inconspicuous and can be 
worn under almost any kind of clothing. There are typi- 
cally no restrictions of activity, sport, or travel with an 
ostomy. Certain contact sports would warrant special 
protection for the stoma. 


After recovery from surgery, most people with 
ostomies can resume a balanced diet. 


Ostomy surgery does not generally interfere with a 
person’s sexual or reproductive capacities. 
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KEY TERMS 


Crohn’s disease—A chronic inflammatory disease, 
primarily involving the small and large intestine, 
but which can affect other parts of the digestive 
system as well. 


Diverticulitis—Inflammation of the diverticula 
(small outpouchings) along the wall of the colon, 
the large intestine. 


Familial polyposis—An inherited condition in 
which several hundred polyps develop in the colon 
and rectum. 


Hirschsprung disease—Hirschsprung disease is a 
congenital abnormality (birth defect) of the bowel 
in which there is absence of the ganglia (nerves) in 
the wall of the bowel. Nerves are missing starting at 
the anus and extending a variable distance up the 
bowel. This results in megacolon (massive enlarge- 
ment of the bowel) above the point where the 
nerves are missing. (The nerves are needed to assist 
in the natural movement of the muscles in the lining 
of the bowels that move bowel contents through.) 


Ileum—The lowest part of the small intestine, 
located beyond the duodenum and jejunum, just 
before the large intestine (the colon). 


Imperforate anus—A congenital malformation (a 
birth defect) in which the rectum is a blind alley (a 
cul-de-sac) and there is no anus. 


Spina bifida—A birth defect (a congenital malfor- 
mation) in which there is a bony defect in the ver- 
tebral column so that part of the spinal cord, 
which is normally protected within the vertebral 
column, is exposed. People with spina bifida can 
suffer from bladder and bowel incontinence, cog- 
nitive (learning) problems and limited mobility. 


Abnormal results 


After an ileostomy, water and electrolyte loss may 
occur. It may be necessary to drink a significant amount 
of fluid or fruit juice each day to prevent dehydration. 


After any type of ostomy surgery digestion and 
absorbtion of medications may also be affected. 


High-fiber foods can cause blockages in the ileum, 
especially after surgery. Chewing food well helps break 
fiber into smaller pieces and makes it less likely to accu- 
mulate at a narrow point in the bowel. Drinking plenty of 
fluids can also help. 
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Resources 


ORGANIZATIONS 

Crohn’s & Colitis Foundation of America, Inc. 386 Park 
Avenue South 17th Floor New York, NY 10016-8804. 
(800) 932-2423 or (212) 685-3440. 

International Foundation for Functional Gastrointestinal Disor- 
ders. P.O. Box 17864 Milwaukee, WI 53217. (414) 964- 
1799. 

National Digestive Diseases Clearinghouse. 2 Information Way 
Bethesda, MD 20892-3570. <http://www.niddk.nih.gov/>. 

United Ostomy Association. 19772 MacArthur Boulevard, 
Suite 200 Irvine, CA 92612-2405. (800) 826-0826 or 
(949) 660-8624. 


Gary A. Gilles 


| Otitis externa 


Definition 


Otitis externa refers to an infection of the ear canal, 
the tube leading from the outside opening of the ear in 
towards the ear drum. 


Description 


The external ear canal is a tube approximately 1 in 
(2.5 cm) in length. It runs from the outside opening of 
the ear to the start of the middle ear, designated by the 
ear drum or tympanic membrane. The canal is partly car- 
tilage and partly bone. In early childhood, the first two- 
thirds of the canal is made of cartilage, and the last one- 
third is made of bone. By late childhood, and lasting 
throughout all of adulthood, this proportion is reversed, 
so that the first one-third is cartilage, and the last two- 
thirds is bone. The lining of the ear canal is skin, which is 
attached directly to the covering of the bone. Glands 
within the skin of the canal produce a waxy substance 
called cerumen (popularly called earwax). Cerumen is 
designed to protect the ear canal, repel water, and keep 
the ear canal too acidic to allow bacteria to grow. 


Causes and symptoms 


Bacteria, fungi, and viruses have all been implicated 
in causing ear infections called otitis externa. The most 
common cause of otitis externa is bacterial infection. The 
usual offenders include Pseudomonas aeruginosa, Enter- 
obacter aerogenes, Proteus mirabilis, Klebsiella pneu- 
moniae, Staphylococcus epidermidis, and bacteria of the 
family called Streptococci. Occasionally, fungi may 
cause otitis externa. These include Candida and 
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A close-up image of the ear of an elderly man suffering from 
non-infectious otitis externa. The skin in the ear canal and 
outer ear is scaly. (Photograph by Dr. P. Marazzi, Custom Med- 
ical Stock Photo. Reproduced by permission.) 


Aspergillus. Two types of viruses, called herpesvirus 
hominis and varicella-zoster virus, have also been identi- 
fied as causing otitis externa. 


Otitis externa occurs most often in the summer 
months, when people are frequenting swimming pools 
and lakes. Continually exposing the ear canal to moisture 
may cause significant loss of cerumen. The delicate skin 
of the ear canal, unprotected by cerumen, retains mois- 
ture and becomes irritated. Without cerumen, the ear 
canal stops being appropriately acidic, which allows bac- 
teria the opportunity to multiply. Thus, the warm, moist, 
dark environment of the ear canal becomes a breeding 
ground for bacteria. 


Other conditions predisposing to otitis externa 
include the use of cotton swabs to clean the ear canals. 
This pushes cerumen and normal skin debris back into 
the ear canal, instead of allowing the ear canal’s normal 
cleaning mechanism to work, which would ordinarily 
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move accumulations of cerumen and debris out of the 
ear. Also, putting other items into the ear can scratch the 
canal, making it more susceptible to infection. 


The first symptom of otitis externa is often itching 
of the ear canal. Eventually, the ear begins to feel 
extremely painful. Any touch, movement, or pressure on 
the outside structure of the ear (auricle) may cause quite 
severe pain. This is because of the way in which the skin 
lining the ear canal is directly attached to the covering of 
the underlying bone. If the canal is sufficiently swollen, 
hearing may become muffled. The canal may appear 
swollen and red, and there may be evidence of greenish- 
yellow pus. 


In severe cases, otitis externa may have an accompa- 
nying fever. Often, this indicates that the outside ear 
structure (auricle) has become infected as well. It will 
become red and swollen, and there may be enlarged and 
tender lymph nodes in front of, or behind, the auricle. 


A serious and life-threatening otitis externa is called 
malignant otitis externa. This is an infection which most 
commonly affects patients who have diabetes, especially 
the elderly. It can also occur in other patients who have 
weakened immune systems. In malignant otitis externa, a 
patient has usually had minor symptoms of otitis externa 
for some months, with pain and drainage. The causative 
bacteria is usually Pseudomonas aeruginosa. In malig- 
nant otitis externa, this bacteria spreads from the external 
canal into all of the nearby tissues, including the bones of 
the skull. Swelling and destruction of these tissues may 
lead to damage of certain nerves, resulting in spasms of 
the jaw muscles or paralysis of the facial muscles. Other, 
more severe, complications of this very destructive infec- 
tion include meningitis (swelling and infection of the 
coverings of the spinal cord and brain), brain infection, 
or brain abscess (the development of a pocket of infec- 
tion with pus). 


Diagnosis 


Diagnosis of uncomplicated otitis externa is usually 
quite simple. The symptoms alone, of ear pain worsened 
by any touch to the auricle, are characteristic of otitis 
externa. Attempts to examine the ear canal will usually 
reveal redness and swelling. It may be impossible (due to 
pain and swelling) to see much of the ear canal, but this 
inability itself is diagnostic. 


If there is any confusion about the types of organ- 
isms causing otitis externa, the canal can be gently 
swabbed to obtain a specimen. The organisms present in 
the specimen can then be cultured (allowed to multiply) 
in a laboratory, and then viewed under a microscope to 
allow identification of the causative organisms. 
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If the rare disease malignant otitis externa is suspect- 
ed, computed tomography scan (CT scan) or magnetic 
resonance imaging (MRI) scans will be performed to 
determine how widely the infection has spread within 
bone and tissue. A swab of the external canal will not 
necessarily reveal the actual causative organism, so some 
other tissue sample (biopsy) will need to be obtained. 
The CT or MRI will help the practitioner decide where 
the most severe focus of infection is located, in order to 
guide the choice of a biopsy site. 


Treatment 


Antibiotics which can be applied directly to the skin 
of the ear canal (topical antibiotics) are usually excellent 
for treatment of otitis externa. These are often combined 
in a preparation which includes a steroid medication. The 
steroid helps cut down on the inflammation and swelling 
within the ear canal. Some practitioners prefer to insert a 
cotton wick into the ear canal, leaving it there for about 
48 hours. The medications are applied directly to the 
wick, enough times per day to allow the wick to remain 
continuously saturated. After the wick is removed, the 
medications are then put directly into the ear canal three 
to four times each day. 


In malignant otitis externa, antibiotics will almost 
always need to be given through a needle in the vein 
(intravenously or IV). If the CT or MRI scan reveals that 
the infection has spread extensively, these IV antibiotics 
will need to be continued for six to eight weeks. If the 
infection is in an earlier stage, two weeks of IV antibiotics 
can be followed by six weeks of antibiotics by mouth. 


Prognosis 


The prognosis is excellent for otitis externa. It is 
usually easily treated, although it may tend to recur in 
certain susceptible individuals. Left untreated, malignant 
otitis externa may spread sufficiently to cause death. 


Prevention 


Keeping the ear dry is an important aspect of pre- 
vention of otitis externa. Several drops of a mixture of 
alcohol and acetic acid can be put into the ear canal after 
swimming to insure that it dries adequately. 


The most serious complications of malignant otitis 
externa can be avoided by careful attention to early 
symptoms of ear pain and drainage from the ear canal. 
Patients with conditions that put them at higher risk for 
this infection (diabetes, conditions which weakened the 
immune system) should always report new symptoms 
immediately. 
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KEY TERMS 


Auricle—The external structure of the ear. 


Biopsy—The removal and examination, usually 
under a microscope, of tissue from the living body. 
Used for diagnosis. 


Cerumen—Earwax. 
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| Otitis media 


Definition 


Otitis media is an infection of the middle ear space, 
behind the eardrum (tympanic membrane). 


Description 


A little knowledge of the basic anatomy of the mid- 
dle ear will be helpful for understanding the development 
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of otitis media. The external ear canal is that tube which 
leads from the outside opening of the ear to the structure 
called the tympanic membrane. Behind the tympanic 
membrane is the space called the middle ear. Within the 
middle ear are three tiny bones, called ossicles. Sound (in 
the form of vibration) causes movement in the eardrum, 
and then the ossicles. The ossicles transmit the sound to a 
structure within the inner ear, which sends it to the brain 
for processing. 


The nasopharynx is that passageway behind the nose 
which takes inhaled air into the breathing tubes leading 
to the lungs. The eustachian tube is a canal which runs 
between the middle ear and the nasopharynx. One of the 
functions of the eustachian tube is to keep the air pres- 
sure in the middle ear equal to that outside. This allows 
the eardrum and ossicles to vibrate appropriately, so that 
hearing is normal. 


By age three, almost 85% of all children will have had 
otitis media at least once. Babies and children between the 
ages of six months and six years are most likely to develop 
otitis media. Children at higher risk factors for otitis media 
include boys, children from poor families, Native Ameri- 
cans, Native Alaskans, children born with cleft palate or 
other defects of the structures of the head and face, and 
children with Down syndrome. Exposure to cigarette 
smoke significantly increases the risk of otitis media as 
well as other problems affecting the respiratory system. 
Also, children who enter daycare at an early age have 
more upper respiratory infections (URIs or colds), and 
thus more cases of otitis media. The most usual times of 
year for otitis media to strike are in winter and early spring 
(the same times URIs are most common). 


Otitis media is an important problem, because it 
often results in fluid accumulation within the middle ear 
(effusion). The effusion can last for weeks to months. 
Effusion within the middle ear can cause significant 
hearing impairment. When such hearing impairment 
occurs in a young child, it may interfere with the devel- 
opment of normal speech. 


Causes and symptoms 


The first thing necessary for the development of oti- 
tis media is exposure to an organism capable of causing 
the infection. These include a variety of viruses, as well 
as such bacteria as Streptococcus pneumoniae (causes 
about 35% of all acute ear infections), Haemophilus 
influenzae (causes about 23% of all acute ear infections), 
or Moraxella catarrhalis (causes about 14% of all acute 
ear infections). 


There are other factors which make the development 
of an ear infection more likely. Because the eustachian 
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Otitis media is an ear infection in which fluid accumulates within the middle ear. A common condition occurring in childhood, it 
is estimated that 85% of all American children will develop otitis media at least once. (Illustration by Electronic Illustrators Group.) 


tube has a more horizontal orientation and is consider- 
ably shorter in early childhood, material from the 
nasopharynx (including infection-causing organisms) is 
better able to reach the middle ear. Children also have a 
lot of lymph tissue (commonly called the adenoids) in 
the area of the eustachian tube. These adenoids may 
enlarge with repeated respiratory tract infections (colds), 
ultimately blocking the eustachian tubes. When the 
eustachian tube is blocked, the middle ear is more likely 
to fill with fluid. This fluid, then, increases the risk of 
infection, and the risk of hearing loss and delayed 
speech development. 


Most cases of acute otitis media occur during the 
course of a URI. Symptoms include fever, ear pain, and 
problems with hearing. Babies may have difficulty feed- 
ing. When significant fluid is present within the middle 
ear, pain may increase depending on position. Lying 
down may cause an increase in painful pressure within 
the middle ear, so that babies may fuss if not held 
upright. If the fluid build-up behind the eardrum is suffi- 
cient, the eardrum may develop a hole (perforate), caus- 
ing bloody fluid or greenish-yellow pus to drip from the 
ear. Although pain may be significant leading up to such 
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a perforation, the pain is usually relieved by the reduc- 
tion of pressure brought on by a perforation. 


Diagnosis 


Diagnosis is usually made simply by looking at the 
eardrum through a special lighted instrument called an 
otoscope. The eardrum will appear red and swollen, and 
may appear either abnormally drawn inward, or bulging 
outward. Under normal conditions, the ossicles create a 
particular pattern on the eardrum, referred to as “land- 
marks.” These landmarks may be obscured. Normally, the 
light from the otoscope reflects off of the eardrum in a 
characteristic fashion. This is called the “cone of light.” In 
an infection, this cone of light may be shifted or absent. 


A special attachment to the otoscope allows a puff of 
air to be blown lightly into the ear. Normally, this should 
cause movement of the eardrum. In an infection, or when 
there is fluid behind the eardrum, this movement may be 
decreased or absent. 


If fluid or pus is draining from the ear, it can be col- 
lected. This sample can then be processed in a laboratory 
to allow any organisms present to multiply sufficiently 
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(cultured) to permit the organisms to be viewed under a 
microscope and identified. 


Treatment 


Antibiotics are the treatment of choice for ear infec- 
tions. Different antibiotics are used depending on the 
type of bacteria most likely to be causing the infection. 
This decision involves knowledge of the types of antibi- 
otics that have worked on other ear infections occurring 
within a particular community at a particular time. 
Options include sulfa-based antibiotics, as well as a vari- 
ety of penicillins and cephalosporins. 


Some controversy exists regarding whether overuse of 
antibiotics is actually contributing to the development of 
bacteria, which may evolve and become able to avoid being 
killed by antibiotics. Research is being done to try to help 
determine whether there may be some ear infections which 
would resolve without antibiotic treatment. In the mean- 
time, the classic treatment of an ear infection continues to 
involve a seven to 10 day course of antibiotic medication. 


Some medical practitioners prescribe the use of spe- 
cial nosedrops, decongestants, or antihistamines to 
improve the functioning of the eustachian tube. 


In a few rare cases, a procedure to drain the middle 
ear of pus may be performed. This procedure is called 
myringotomy. 


Alternative treatment 


Some practitioners believe that food allergies may 
increase the risk of ear infections, and they suggest elimi- 
nating suspected food allergens from the diet. The top food 
allergens are wheat, dairy products, corn, peanuts, citrus 
fruits, and eggs. Elimination of sugar and sugar products 
can allow the immune system to work more effectively. A 
number of herbal treatments have been recommended, 
including ear drops made with goldenseal (Hydrastis 
canadensis), mullein (Verbascum thapsus), St. John’s 
wort (Hypericum perforatum), and echinacea (Echinacea 
spp.). Among the herbs often recommended for oral treat- 
ment of otitis media are echinacea and cleavers (Galium 
aparine), or black cohosh (Cimicifuga racemosa) and gink- 
go (Ginkgo biloba). Homeopathic remedies that may be 
prescribed include aconite (Acontium napellus), Ferrum 
phosphoricum, belladonna, chamomile, Lycopodium, pul- 
satilla (Pulsatilla nigricans), or silica. Craniosacral thera- 
py uses gentle manipulation of the bones of the skull to 
relieve pressure and improve eustachian tube function. 


Prognosis 


With treatment, the prognosis for acute otitis media 
is very good. However, long-lasting accumulations of 
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KEY TERMS 


Adenoid—A collection of lymph tissue located in 
the nasopharynx. 


Effusion—A collection of fluid which has leaked 
out into some body cavity or tissue. 


Eustachian tube—A small tube which runs between 
the middle ear space and the nasopharynx. 


Nasopharynx—The part of the airway into which 
the nose leads. 


Ossicles—Tiny bones located within the middle 
ear which are responsible for conveying the vibra- 
tions of sound through to the inner ear. 


Perforation—A hole. 


fluid within the middle ear are a risk both for difficulties 
with hearing and speech, and for the repeated develop- 
ment of ear infections. Furthermore, without treatment, 
otitis media can lead to an infection within the nearby 
mastoid bone, called mastoiditis. 


Prevention 


Although otitis media seems somewhat inevitable in 
childhood, some measures can be taken to decrease the 
chance of repeated infections and fluid accumulation. 
Breastfeeding provides some protection against URIs, 
which in turn protects against the development of otitis 
media. If a child is bottle-fed, parents should be advised to 
feed him or her upright, rather than allowing the baby to lie 
down with the bottle. General good hygiene practices (espe- 
cially handwashing) help to decrease the number of upper 
respiratory infections in a household or daycare center. 


After a child has completed treatment for otitis media, 
a return visit to the practitioner should be scheduled. This 
visit should occur after the antibiotic has been completed, 
and allows the practitioner to evaluate the patient for the 
persistent presence of fluid within the middle ear. In chil- 
dren who have a problem with recurrent otitis media, a 
small daily dose of an antibiotic may prevent repeated full 
attacks of otitis media. In children who have persistent 
fluid, a procedure to place tiny tubes within the eardrum 
may help equalize pressure between the middle ear and the 
outside, thus preventing further fluid accumulation. 
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j Otosclerosis 


Definition 


Otosclerosis is an excessive growth in the bones of 
the middle ear which interferes with the transmission of 
sound. 


Description 


The middle ear consists of the eardrum and a cham- 
ber which contains three bones called the hammer, the 
anvil, and the stirrup (or stapes). Sound waves passing 
through the ear cause the ear drum to vibrate. This vibra- 
tion is transmitted to the inner ear by the three bones. In 
the inner ear, the vibrations are changed into impulses 
which are carried by the nerves, to the brain. If excessive 
bone growth interferes with the stapes ability to vibrate 
and transmit sound waves, hearing loss will result. 


Otosclerosis is classified as a conductive disorder 
because it involves the bones of the ear, which conduct 
the sound to the nerve. If a person has hearing loss classi- 
fied as neural, the nerve conducting the impulses to the 
brain is involved. 


Otosclerosis is a common hereditary condition. About 
10% of the caucasion population has some form of otoscle- 
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Tinnitus— Tinnitus is noise originating in the ear 
not in the environment. The noise can range from 
faint ringing to roaring. 


rosis, however, it is rare among other ethnic backgrounds. 
Women are more likely than men to suffer from otosclero- 
sis. It is the most common cause of conductive hearing loss 
between the ages of 15-50, but if the bony growth affects 
only the hammer or anvil, there are no symptoms and the 
condition goes undetected. Disease affecting the stapes is 
also associated with progressive hearing loss. 


Causes and symptoms 


Otosclerosis is hereditary. Acquired illness and acci- 
dents have no relationship to its development. 


The primary symptom of otosclerosis is loss of hear- 
ing. In addition, many people experience tinnitus (noice 
originating inside the ear). The amount of tinnitus is not 
necessarily related to the kind or severity of hearing loss. 


Diagnosis 


Hearing loss due to otosclerosis is usually first 
noticed in the late teens or early twenties. Hearing loss 
usually occurs in the low frequencies first, followed by 
high frequencies, then middle frequencies. Extensive 
hearing tests will confirm the diagnosis. 


Treatment 


People with otosclerosis often benefit from a proper- 
ly fitted hearing aid. 


The surgical replacement of the stapes has become a 
common procedure to improve conductive hearing prob- 
lems. During this operation, called a stapedectomy, the 
stapes is removed and replaced with an artificial device. 
The operation is performed under local anesthesia and is 
usually an outpatient procedure. Surgery is done on only 
one ear at a time, with a one year wait between procedures. 
The degree of hearing improvement reaches its maximum 
about four months after the surgery. Over 80% of these pro- 
cedures successfully improve or restore hearing. 


Prognosis 
People with otosclerosis almost never become total- 


ly deaf, and will usually be able to hear with a hearing 
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aid or with surgery plus a hearing aid. In older people, 
the tendency for additional hearing loss is diminished 
due to the hardening of the bones. 


Prevention 


Otosclerosis cannot be prevented. 


Resources 


BOOKS 
Schuller, David E., and Alexander J. Schleuning II. DeWeese 


and Saunders’ Otolaryngology-Head and Neck Surger. 8th 
ed. St. Louis: Mosby-Year Book, Inc., 1994. 


ORGANIZATIONS 

American Tinnitus Association. P.O. Box 5, Portland, OR 
97207. (503) 248-9985. <http://www.ata.org>. 

NIDCD Hereditary Hearing Impairment Resource Registry. c/o 
Boys Town National Research Hospital. 555 N. 30th St., 
Omaha NE 68131. (800) 320-1171. 

National Association of the Deaf. 814 Thayer Ave., Silver 
Spring, MD, 20910. (301) 587-1788. <http://www.nad. 
org>. 

Self Help for Hard of Hearing People, Inc. 7800 Wisconsin 
Ave., Bethesda, MD 20814. (301) 657-2248. <http:// 
www.shhh.org>. 


Dorothy Elinor Stonely 


Otoscopic examination see Ear exam with 
an otoscope 


I Ototoxicity 


Definition 


Ototoxicity is damage to the hearing or balance 
functions of the ear by drugs or chemicals. 


Description 


Ototoxicity is drug or chemical damage to the inner 
ear. This section of the ear contains both the hearing 
mechanism and the vestibulocochlear nerve, the nerve 
that sends hearing and balance information to the brain. 
Because of this, ototoxic drugs may cause lack of hear- 
ing, and loss of sense of balance. 


The extent of ototoxicity varies with the drug, the 
dose, and other conditions. In some cases, there is full 
recovery after the drug has been discontinued. In other 
cases, the extent of damage is limited, and may even be 
too small to be noticed. This may occur in high frequen- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


cy hearing loss, where the damage to the ear makes it 
difficult to hear high pitched musical notes, but does not 
affect the ability to hear the spoken word, or carry on a 
conversation. In extreme cases, there may be permanent 
and complete deafness. 


Although ototoxicity is undersirable, the ear damage 
can actually be used to help people with Meniere’s dis- 
ease. This is a disease of no known cause that is marked 
by sudden episodes of dizziness and vertigo. Other 
symptoms include a feeling of “fullness” in the ears, 
roaring in the ears, and ringing in the ears. While most 
people with this condition can be controlled with med- 
ication, about 10% require surgery. However, use of 
some ototoxic drugs can actually improve this condition, 
while causing less damage to the hearing mechanism 
than traditional treatments. 


Causes and symptoms 


Many drugs can cause ototoxicity. 


Antibiotics 
e amikacin (Amikin) 
* streptomycin 
* neomycin 
e gentamicin (Garamycin) 
e erythromycin (E-Mycin, Eryc) 
e kanamycin (Kantrex 
¢ tobramycin (Nebcin) 
¢ netilmycin (Netromycin) 


e vancomycin (Vancocin) 


Anti-cancer drugs 
e cisplatin (Platinol AQ 
e bleomycin (Blenoxane) 


e vincristine (Oncovin) 


Diuretics 


e acetazolamide (Diamox) 

e furosemide (Lasix) 

e bumetanide (Bumex) 

e ethacrynic acid (Edecrine) 


A number of other drugs and chemicals may also 
cause ototoxicity. Aspirin overdose causes ringing in the 
ears. The antimalarial drugs quinine and chloroquine 
may also cause ear damage. Among the environmental 
chemicals that can cause ear damage are tin, lead, mer- 
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cury, carbon monoxide, and carbon disulfide. This list is 
not complete, and many other drugs and chemicals, such 
as industrial solvents, may cause ear problems. 


Diagnosis 

Ototoxicity often goes undiagnosed. This occurs when 
the hearing loss is slight, or when it is restricted to the high- 
er frequencies. Patients may notice a change in their hear- 
ing, but it may not be significant enough to report. 


In other cases, the loss of hearing may be very sig- 
nificant, or the ototoxicity may take the form of ringing 
in the ears, or other sensations. 


When physicians are administering medications that 
are known to cause hearing loss, it is often recommended 
that the patient receive regular hearing tests. By monitor- 
ing hearing on a regular basis, it may be possible to dis- 
continue the medication, or reduce the dose so that no 
further damage is done. 


Ototoxicity that causes loss of balance may be even 
more difficult to diagnose. These changes may take place 
gradually, over time, and may be confused with the 
effects of the condition the drugs are meant to treat. If 
ototoxicity is suspected, balance tests are available, 
including a platform balance test, and a rotary chair. 
These, and other tests, determine how a patient responds 
to motion and changes in body position. 


Treatment 


There are no current treatments to reverse the effects 
of ototoxicity. 


People who suffer permanent hearing loss may elect 
to use hearing aids, or, when appropriate, receive a 
cochlear implant. For those who have balance problems, 
physical therapy may often be helpful. Physical thera- 
pists can help people with balance problems learn to rely 
more on vision and the sensations from muscles to 
achieve balance. 


Prognosis 


The prognosis depends on the drugs that caused the 
ototoxicity, and their dose. 


The aminoglycoside antibiotics, gentamicin, kan- 
amycin, netilmycin and tobramycin all cause hearing 
loss to varying degrees. These drugs may be used to treat 
life-threatening infections that are resistant to other 
classes of drugs, and so there may be no choice but to use 
them. Careful dosing can minimize, but not eliminate the 
risk. It is estimated that the chances of recovery are 10- 
15%. The hearing loss usually begins at the higher fre- 
quencies, and is usually not recognized immediately. 
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Antibiotic—Drugs that kill or inhibit the growth of 
bacteria. 


Cochlea—A division of the inner ear. 


Diuretic—A drug that increases water loss through 
increased urination. 


Meniere’s disease—A disorder of the membranous 
labyrinth of the inner ear that is marked by recur- 
rent attacks of dizziness, tinnitus, and deafness— 
also called Méniére’s syndrome. It is named after 
Prosper Méniére(1 799-1862), a French physician 
who was among the first people to study diseases 
of the ear, nose, and throat. 


Tinnitus—Ringing sounds in the ears. 


Erythromycin may cause hearing loss that affects all 
frequencies. This hearing loss usually reverses itself over 
time. 


Aspirin and the non-steroidal anti-inflammatory 
drugs (NSAIDS) may cause ringing in the ears (tinni- 
tus). This stops when the drug is discontinued. 


The diuretics may cause a hearing loss with a rapid 
onset. This will usually, but not always, reverse itself 
when the drugs are stopped. 


In some cases, the prognosis isn’t really clear. Van- 
comycin appears to cause hearing loss, but this may only 
occur when vancomycin is used at the same time as other 
ototoxic drugs, such as gentamicin or erythromycin. 


Prevention 


Since most ototoxicity occurs when the harmful 
drugs are used in high doses, careful dose calculations 
are the best method of prevention. Sometimes it is possi- 
ble to replace the ototoxic drugs with drugs that have less 
severe adverse effects. 


Resources 


BOOKS 

CRC Handbook of Ototoxicity. Elkins Park : Franklin-Book- 
Company-Incorporated, December 1985. 

Ototoxicity: Basic Science and Clinical Application. New York: 
New- York-Academy-of-Sciences, June 1999. 


PERIODICALS 

Fausti, S.A., R. H. Frey, J. A. Henry, D. J. Olson, and H. I. 
Schaffer. “High-frequency Testing Techniques and Instru- 
mentation for Early Detection of Ototoxicity.” Journal of 
Rehabilitation Research and Development (1993). 
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Sloan, Richard W. “Aminoglycosides: Once-daily Dosing Reg- 
imen.” American Family Physician (April 1996): 1513. 


ORGANIZATIONS 

Deafness Research Foundation. 1225 I St. NW, No. 500 Wash- 
ington, DC 20005. 

Ear Research Foundation. 1901 Floyd St. Sarasota, FL 34239- 
2909. 

National Institute on Deafness and Other Communication Dis- 
orders. NIH Bldg. 10, Rm. 5C-306 9000 Rockville Park, 
Bethesda, MD 20892. 


Sam Uretsky, PharmD 


Ova & parasites collection see Stool O & P 
test 


f Ovarian cancer 


Definition 


Ovarian cancer is cancer of the ovaries, the egg- 
releasing and hormone-producing organs of the female 
reproductive tract. Cancerous, or malignant, cells divide 
and multiply in an abnormal fashion. 


Description 


The ovaries are small, almond-shaped organs, locat- 
ed in the pelvic region, one on either side of the uterus. 
When a woman is in her childbearing years, the ovaries 
alternate to produce and release an egg each month dur- 
ing the menstrual cycle. The released egg is picked up by 
the adjacent fallopian tube, and continues down toward 
the uterus. The ovaries also produce and secrete the 
female hormones estrogen and progesterone, which regu- 
late the menstrual cycle and pregnancy, as well as sup- 
port the development of the secondary female sexual 
characteristics (breasts, body shape, and body hair). Dur- 
ing pregnancy and when women take certain medica- 
tions, such as oral contraceptives, the ovaries are given 
a rest from their usual monthly duties. 


Types of ovarian cancers 


Ninety percent of all ovarian cancers develop in the 
cells lining the surface, or epithelium, of the ovaries and 
so are called epithelial cell tumors. About 15% of epithe- 
lial cancers are considered low malignant potential or 
LMP tumors. These tumors occur more often in younger 
women, and are more likely to be caught early, so prog- 
nosis is good. 
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Germ cell tumors develop in the egg-producing cells 
of the ovary, and comprise about 5% of ovarian tumors. 
These tumors are usually found in teenage girls or young 
women. The prognosis is good if found early, but as with 
other ovarian cancers, early detection is difficult. 


Primary peritoneal carcinoma (PPC) is a cancer of 
the peritoneum, the lining of the abdominal cavity where 
the internal organs are located. Although it is a distinct 
disease, it is linked with ovarian cancer. This is because 
the ovarian and peritoneal cells have the same embryonic 
origin. This means that the very early cells of the embryo 
that will ultimately develop into the ovaries and the peri- 
toneum share a common origin. The term “primary” 
means that the cancer started first in the peritoneum, as 
opposed to the cancer starting in the ovary and then mov- 
ing, or metastasizing, into the peritoneum. 


Ovarian cancer can develop at any age, but is most 
likely to occur in women who are 50 years or older. More 
than half the cases are among women who are aged 65 
years and older. Industrialized countries have the highest 
incidence of ovarian cancer. Caucasian women, especially 
of Ashkenazi Jewish descent, are at somewhat higher risk; 
African-American and Asian women are at a slightly lower 
risk. The risk of developing the disease increases with age. 
Ovarian cancer is the fifth most common cancer among 
women in the United States, and the second most common 
gynecologic cancer. It accounts for 4% of all cancers in 
women. However, because of poor early detection, the 
death rate for ovarian cancer is higher than for that of any 
other cancer among women. The American Cancer Society 
estimates about 24,000 new cases of ovarian cancer in 2000 
in the United States, and about 14,000 deaths. 


Only 50% of the women who are diagnosed with 
ovarian cancer will survive five years after initial diagno- 
sis. This is due to the cancer being at an advanced stage 
at the time of diagnosis. With early detection, however, 
survival at five years post diagnosis may be 95%. 


Causes and symptoms 
Causes 


The actual cause of ovarian cancer remains 
unknown, but several factors are known to increase one’s 
chances of developing the disease. These are called risk 
factors. Women at a higher risk than average of develop- 
ing ovarian cancer include women who: 


e have never been pregnant or had children, 


e are Caucasian, especially of Northern European or 
Askenazi Jewish descent, 


e are over 50 (half of all diagnosed cases are in women 
over 65), 
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e have a family history of breast, ovarian, endometrial 
(uterine), prostate, or colon cancer, 


e have had breast cancer, 


e have a first-degree relative (mother, daughter, sister) 
who has had ovarian cancer. (The risk is greater if two 
or more first-degree relatives had the disease. Having a 
grandmother, aunt or cousin with ovarian cancer also 
puts a woman at higher-than-average risk.) 


e have the genetic mutation BRCA1 or BRCA2. (Not all 
women with these genetic breast cancer mutations will 
develop ovarian cancer. By age 70, a woman who has 
the BRCA1 mutation carries about a 40-60% risk of 
developing ovarian cancer. Women with the genetic 
mutation BRCA2 have a 15% increased risk of devel- 
oping ovarian cancer. However, heredity only plays a 
role in about 5—10% of cases of ovarian cancer.) 


Women who have a strong familial history may ben- 
efit from genetic counseling to better understand their 
risk factors. 


In addition to the above risk factors, the following 
factors appear to play a role in affecting a women’s 
chances of developing ovarian cancer. 


Reproduction and hormones. Early menstruation 
(before age 12) and late menopause seem to put women 
at a higher risk for ovarian cancer. This appears to be 
because the longer, or more often, a woman ovulates, the 
higher her risk for ovarian cancer. As mentioned above, 
women who were never pregnant have a higher risk of 
developing the disease than women with one or more 
pregnancies. It is not yet clear from research studies 
whether a pregnancy that ends in miscarriage or still- 
birth lowers the risk factor to the same degree as the 
number of term pregnancies. The use of post-menopausal 
estrogen supplementation for 10 years or more may dou- 
ble a woman’s risk of ovarian cancer. Short-term use 
does not seem to alter one’s risk factor. 


Infertility drug-stimulated ovulation. Research 
studies have reported mixed findings on this issue. It 
appears that women who take medications to stimulate 
ovulation, yet do not become pregnant, are at higher risk 
of developing ovarian cancer. Women who do become 
pregnant after taking fertility drugs do not appear to be at 
higher risk. One study reported that the use of the fertili- 
ty drug clomiphene citrate for more than a year increased 
the risk of developing LMP tumors. LMP tumors 
respond better to treatment than other ovarian tumors. 


Talc. The use of talcum powder in the genital area 
has been implicated in ovarian cancer in many studies. It 
may be because talc contains particles of asbestos, a 
known carcinogen. Female workers exposed to asbestos 
had a higher-than-normal risk of developing ovarian can- 
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cer. Genital deodorant sprays may also present an 
increased risk. Not all studies have brought consistent 
results. 


Fat. A high-fat diet has been reported in some stud- 
ies to increase the risk of developing ovarian cancer. In 
one study the risk level increased with every 10 grams of 
saturated fat added to the diet. This may be because of its 
effect on estrogen production. 


Symptoms 


Most of the literature on ovarian cancer states that 
there are usually no early warning symptoms for the dis- 
ease. Ovarian cancer is often referred to as a silent killer, 
because women either are unaware of having it, or have 
symptoms that are not accurately diagnosed until the dis- 
ease is in an advanced state. However, a November 2000 
study reported in the medical journal Cancer analyzed 
more than 1,700 questionnaires completed by women 
with stage III and stage IV ovarian cancer. The 
researchers found that 95% of the women reported hav- 
ing had early symptoms that they brought to their doc- 
tors. Most symptoms were somewhat vague and either 
abdominal or gastrointestinal in nature, and consequently 
were either not properly diagnosed or were recognized as 
being ovarian in nature only after a significant length of 
time had passed. 


The following symptoms are warning signs of ovari- 
an cancer, but could also be due to other causes. Symp- 
toms that persist for two to three weeks, or symptoms 
that are unusual for the particular woman should be eval- 
uated by a doctor right away. 


digestive symptoms, such as gas, indigestion, consti- 
pation, or a feeling of fullness after a light meal 


e bloating, distention or cramping 

e abdominal or low-back discomfort 

e pelvic pressure or frequent urination 
* unexplained changes in bowel habits 
* nausea or vomiting 

e pain or swelling in the abdomen 

e loss of appetite 

e fatigue 

e unexplained weight gain or loss 

e pain during intercourse 


e vaginal bleeding in post-menopausal women 
Diagnosis 


In the best-case scenario a woman is diagnosed with 
ovarian cancer while it is still contained in just one ovary. 
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Early detection can bring five-year survival to near 95%. 
Unfortunately, about 75% of women (3 out of 4) have 
advanced ovarian cancer at the time of diagnosis. 
(Advanced cancer is at stage III or stage IV when it has 
already spread to other organs.) Five-year survival for 
women with stage IV ovarian cancer may be less than 5%. 


Diagnostic tests and techniques 


If ovarian cancer is suspected, several of the follow- 
ing tests and examinations will be necessary to make a 
diagnosis: 


e a complete medical history to assess all the risk factors 
¢ a thorough bi-manual pelvic examination 

e CA-125 assay 

* one or more various imaging procedures 

e a lower GI series, or barium enema 


diagnostic laparoscopy 


BI-MANUAL PELVIC EXAMINATION. The exam should 
include feeling the following organs for any abnormalities 
in shape or size: the ovaries, fallopian tubes, uterus, vagi- 
na, bladder, and rectum. Because the ovaries are located 
deep within the pelvic area, it is unlikely that a manual 
exam will pick up an abnormality while the cancer is still 
localized. However, a full examination provides the prac- 
titioner with a more complete picture. An enlarged ovary 
does not confirm cancer, as the ovary may be large 
because of a cyst or endometriosis. While women should 
have an annual Pap test, this test screens for cervical 
cancer. Cancerous ovarian cells, however, might be 
detected on the slide. Effectiveness of using Pap smears 
for ovarian cancer detection is about 10-30%. 


CA-125 ASSAY. This is a blood test to determine the 
level of CA-125, a tumor marker. A tumor marker is a 
measurable protein-based substance given off by the 
tumor. A series of CA-125 tests may be done to see if the 
amount of the marker in the blood is staying stable, 
increasing or decreasing. A rising CA-125 level usually 
indicates cancer, while a stable or declining value is 
more characteristic of a cyst. The CA-125 level should 
never be used alone to diagnose ovarian cancer. It is ele- 
vated in about 80% of women with ovarian cancer, but in 
20% of cases is not. In addition, it could be elevated 
because of a non-ovarian cancer, or it can be elevated 
with non-malignant gynecologic conditions, such as 
endometriosis or ectopic pregnancy. During menstrua- 
tion the CA-125 level may be elevated, so the test is best 
done when the woman is not in her menses. 


IMAGING. There are several different imaging tech- 
niques used in ovarian cancer evaluation. A fluid-filled 
structure such as a cyst creates a different image than 
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does a solid structure, such as a tumor. An ultrasound 
uses high-frequency sound waves that create a visual pat- 
tern of echoes of the structures at which they are aimed. 
It is painless, and is the same technique used to check the 
developing fetus in the womb. Ultrasound may be done 
externally through the abdomen and lower pelvic area, or 
with a transvaginal probe. 


Other painless imaging techniques are computed 
tomography (CT) and magnetic resonance imaging 
(MRI). Color Doppler analysis provides additional con- 
trast and accuracy in distinguishing masses. It remains 
unclear whether Doppler is effective in reducing the high 
number of false-positives with transvaginal ultrasonogra- 
phy. These imaging techniques allow better visualization 
of the internal organs and can detect abnormalities with- 
out having to perform surgery. 


LOWER GI SERIES. A lower GI series, or barium 
enema, uses a series of x rays to highlight the colon and 
rectum. To provide contrast, the patient drinks a chalky 
liquid containing barium. This test might be done to see 
if the cancer had spread to these areas. 


DIAGNOSTIC LAPAROSCOPY. This technique uses a 
thin, hollow, lighted instrument inserted through a small 
incision in the skin near the belly button to visualize the 
organs inside of the abdominal cavity. If the ovary is 
believed to be malignant, the entire ovary is removed 
(oophorectomy) and its tissue sent for evaluation to the 
pathologist, even though only a small piece of the tissue is 
needed for evaluation. If cancer is present, great care must 
be taken not to cause the rupture of the malignant tumor, 
as this would cause spreading of the cancer to adjacent 
organs. If the cancer is completely contained in the ovary, 
its removal functions also as the treatment. If the cancer 
has spread or is suspected to have spread, then a saline 
solution may be instilled into the cavity and then drawn 
out again. This technique is called peritoneal lavage. The 
aspirated fluid will be evaluated for the presence of cancer 
cells. If peritoneal fluid is present, called ascites, a sample 
of this will also be drawn and examined for malignant 
cells. If cancer cells are present in the peritoneum, then 
treatment will be directed at the abdominal cavity as well. 


Treatment 
Clinical staging 


Staging is the term used to determine if the cancer is 
localized or has spread, and if so, how far and to where. 
Staging helps define the cancer, and will determine the 
course of suggested treatment. Staging involves examin- 
ing any tissue samples that have been taken from the 
ovary, nearby lymph nodes, as well as from any nearby 
organs or structures where metastasis was suspected. 
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This may include the diaphragm, lungs, stomach, 
intestines and omentum (the tissue covering internal 
organs), and any fluid as described above. 


The National Cancer Institute Stages for ovarian 
cancer are: 


e Stage I: Cancer is confined to one or both ovaries. 


¢ Stage II: Cancer is found in one or both ovaries and/or 
has spread to the uterus, fallopian tubes, and/or other 
body parts within the pelvic cavity. 


e Stage HI: Cancer is found in one or both ovaries and 
has spread to lymph nodes or other body parts within 
the abdominal cavity, such as the surfaces of the liver or 
intestines. 


e Stage IV: Cancer is found in one or both ovaries and 
has spread to other organs such as the liver or lung. 


The individual stages are also further broken down 
in detail, such as Ia, Ib, etc. Accurate staging is important 
for several reasons. Treatment plans are based on stag- 
ing, in part because of trying to duplicate the best results 
achieved in prior research trials. When staging is incon- 
sistent, it becomes more difficult to know how different 
research studies compare, so the results themselves can- 
not be relied upon. 


Treatment offered will primarily depend on the stage 
of the cancer and the woman’s age. It is always appropri- 
ate to consider getting a second opinion, especially when 
treatment involves surgery, chemotherapy, and possible 
radiation. Before the patient makes her decision as to 
which course of treatment to take, she should feel that 
she has the information necessary with which to make an 
informed decision. The diagnostic tools mentioned above 
are used to determine the course of treatment. However, 
the treatment plan may need to be revised if the surgeon 
sees that the tumor has spread beyond the scope of what 
was seen during diagnostic tests. 


Surgery 


Surgery is done to remove as much of the tumor as 
possible (called tissue debulking), utilizing chemothera- 
py and/or radiation to target cancer cells that have 
remained in the body, without jeopardizing the woman’s 
health. This can be hard to balance once the cancer has 
spread. Removal of the ovary is called oophorectomy, 
and removal of both ovaries is called bi-lateral oophorec- 
tomy. Unless it is very clear that the cancer has not 
spread, the fallopian tubes are usually removed as well 
(salpingo-oophorectomy). Removal of the uterus is 
called hysterectomy. 


If the woman is very young, all attempts will be 
made to spare the uterus. It is crucial that a woman dis- 
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cuss with her surgeon her childbearing plans prior to 
surgery. Unfortunately, ovarian cancer spreads easily and 
often swiftly throughout the reproductive tract. It may be 
necessary to remove all reproductive organs as well as 
part of the lining of the peritoneum to provide the woman 
with the best possible chance of long-term survival. Fer- 
tility-sparing surgery can be successful if the ovarian 
cancer is caught very early. 


Side effects of the surgery will depend on the extent 
of the surgery, but may include pain and temporary diffi- 
culty with bladder and bowel function, as well as reaction 
to the loss of hormones produced by the organs removed. 
A hormone replacement patch may be applied to the 
woman’s skin in the recovery room to help with the tran- 
sition. An emotional side effect may be the feeling of loss 
stemming from the removal of reproductive organs. 


Chemotherapy 


Chemotherapy is used to target cells that have trav- 
eled to other organs, and throughout the body via the 
lymphatic system or the blood stream. Chemotherapy 
drugs are designed to kill cancer cells, but may also be 
harmful to healthy cells as well. Chemotherapy may be 
administered through a vein in the arm (intravenous, IV), 
may be taken in tablet form, and/or may be given through 
a thin tube called a catheter directly into the abdominal 
cavity (intraperitoneal). IV and oral chemotherapy drugs 
travel throughout the body; intraperitoneal chemotherapy 
is localized in the abdominal cavity. 


Side effects of chemotherapy can vary greatly 
depending on the drugs used. Currently, chemotherapy 
drugs are often used in combinations to treat advanced 
ovarian cancer, and usually the combination includes a 
platinum-based drug (such as cisplatin) with a taxol 
agent, such as paclitaxel. Some of the combinations used 
or being studied include: carboplatin/paclitaxel, cis- 
platin/paclitaxel, cisplatin/topotecan, and cisplatin/car- 
boplatin. As new drugs are evaluated and developed, the 
goal is always for maximum effectiveness with minimum 
side effects. Side effects include nausea and vomiting, 
diarrhea, decreased appetite and resulting weight loss, 
fatigue, headaches, loss of hair, and numbness and tin- 
gling in the hands or feet. Managing these side effects is 
an important part of cancer treatment. 


After the full course of chemotherapy has been 
given, the surgeon may perform a “second look” surgery 
to examine the abdominal cavity again to evaluate the 
success of treatment. 


Radiation 


Radiation uses high-energy, highly focused x rays to 
target very specific areas of cancer. This is done using a 


GALE ENCYCLOPEDIA OF MEDICINE 2 


A stage | tumor of the ovary. (I//ustration by Argosy Inc.) 


machine that generates an external beam. Very careful 
measurements are taken so that the targeted area can be 
as focused and small as possible. Another form of radia- 
tion uses a radioactive liquid that is administered into the 
abdominal cavity in the same fashion as intraperitoneal 
chemotherapy. Radiation is usually given on a daily 
Monday though Friday schedule and for several weeks 
continuously. Radiation is not painful, but side effects 
can include skin damage at the area exposed to the exter- 
nal beam, and extreme fatigue. The fatigue may hit sud- 
denly in the third week or so of treatment, and may take a 
while to recover even after treatments have terminated. 
Other side effects may include nausea, vomiting, diar- 
thea, loss of appetite, weight loss and urinary difficulties. 
For patients with incurable ovarian cancer, radiation may 
be used to shrink tumor masses to provide pain relief and 
improve quality of life. 


Once the full course of treatment has been undertak- 
en, it is important to have regular follow-up care to moni- 
tor for any long-term side effects as well as for future 
relapse or metastases. 


Alternative treatment 


The term alternative therapy refers to therapy uti- 
lized instead of conventional treatment. By definition, 
these treatments have not been scientifically proven or 
investigated as thoroughly and by the same standards as 
conventional treatments. The terms complementary or 
integrative therapies denote practices used in conjunc- 
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tion with conventional treatment. Regardless of the 
therapies chosen, it is key for patients to inform their 
doctors of any alternative or complementary therapies 
being used or considered. (Some alternative and com- 
plementary therapies adversely affect the effectiveness 
of conventional treatments.) Some common comple- 
mentary and alternative medicine techniques and thera- 
pies include: 


* prayer and faith healing 

e meditation 

e mind/body techniques such as support groups, visual- 
ization, guided imagery and hypnosis 

e energy work such as therapeutic touch and Reiki 

e acupuncture and Chinese herbal medicine 

e body work such as yoga, massage and T’ai Chi 

e vitamins and herbal supplements 

e diets such as vegetarianism and macrobiotic 


Mind/body techniques along with meditation, 
prayer, yoga, T’ai Chi and acupuncture have been shown 
to reduce stress levels, and the relaxation provided may 
help boost the body’s immune system. The effectiveness 
of other complementary and alternative treatments is 
being studied by the National Institutes of Health’s 
National Center for Complementary and Alternative 
Medicine (NCCAM). For a current list of the research 
studies occurring, results of recent studies, or publica- 
tions available, patients can visit the NCCAM web site or 
call at (888) 644-6226. 
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Ovarian cancer 


Prognosis 


Prognosis for ovarian cancer is very dependent on 
the stage at which it is first diagnosed. While stage I 
cancer may have a 95% success rate, stages III and IV 
may have a survival rate of 17-30% at five years post- 
diagnosis. Early detection remains an elusive, yet 
hopeful, goal of research. Also, clinical trials are 
addressing new drug and treatment combinations to 
prolong survival in women with more advanced dis- 
ease. Learning one’s family history may assist in early 
detection, and genetic studies may clarify who is at 
greater risk for the disease. 


Research studies are usually designed to compare a 
new treatment method against the standard method, or 
the effectiveness of a drug against a placebo (an inert 
substance that would be expected to have no effect on 
the outcome). Since the research is experimental in 
nature, there are no guarantees about the outcome. New 
drugs being used may have harmful, unknown side 
effects. Some people participate to help further knowl- 
edge about their disease. For others, the study may pro- 
vide a possible treatment that is not yet available other- 
wise. If one participates in a study and is in the group 
receiving the standard care or the placebo, and the treat- 
ment group gets clear benefit, it may be possible to 
receive the experimental treatment once one’s original 
participation role is over. Participants will have to meet 
certain criteria before being admitted into the study. It is 
important to fully understand one’s role in the study, and 
weigh the potential risks versus benefits when deciding 
whether or not to participate. 


Prevention 


Since the cause of ovarian cancer is not known, it is 
not possible to fully prevent the disease. However, there 
are ways to reduce one’s risks of developing the disease. 


Decrease ovulation. Pregnancy gives a break from 
ovulation, and multiple pregnancies appear to further 
reduce the risk of ovarian cancer. The research is not 
clear as to whether the pregnancy must result in a term 
delivery to have full benefit. Women who breast-feed 
their children also have a lower risk of developing the 
disease. Since oral contraceptives suppress ovulation, 
women who take birth control pills (BCPs), even for as 
little as 3 to 6 months have a lower incidence of the dis- 
ease. It appears that the longer a woman takes BCPs, the 
lower her risk for ovarian cancer. Also, this benefit may 
last for up to 15 years after a woman has stopped taking 
them. However, since BCPs alter a woman’s hormonal 
status, her risk for other hormonally related cancers may 
change. For this reason it is very important to discuss all 
the risks and benefits with one’s health care provider. 
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Genetic testing. Tests are available which can help 
to determine whether a woman who has a family history 
of breast, endometrial, or ovarian cancer has inherited 
the mutated BRCA gene that predisposes her to these 
cancers. If the woman tests positive for the mutation, 
then she may be able to choose to have her ovaries 
removed. Even without testing for the mutated gene, 
some women with strong family histories of ovarian can- 
cer may consider having their ovaries removed as a pre- 
ventative measure (prophylactic oophorectomy). This 
procedure diminishes but does not completely remove 
the risk of cancer, as some women may still develop pri- 
mary peritoneal carcinoma after oophorectomy. 


Surgery. Procedures such as tubal ligation (in 
which the fallopian tubes are blocked or cut off) and hys- 
terectomy (in which the uterus is removed) appear to 
reduce the risk of ovarian cancer. However, any removal 
of the reproductive tract organs has surgical as well as 
hormonal side effects. 


Screening. There are no definitive tests or screen- 
ing procedures to detect ovarian cancer in its early 
stages. Women at high risk should consult with their 
physicians about regular screenings, which may include 
transvaginal ultrasound and the blood test for the CA- 
125 protein. 


The American Cancer Society recommends annual 
pelvic examinations for all women after age 40, in order to 
increase the chances of early detection of ovarian cancer. 


Resources 
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KEY TERMS 


Gynecologic oncologist—A physician specializ- 
ing in the treatment of cancers of the female repro- 
ductive tract. 


Lymphatic system— A connected network of 
nodes, or glands, that carry lymph throughout the 
body. Lymph is a fluid that contains the infection- 
fighting white blood cells that form part of the 
body’s immune system. Because the network goes 
throughout the body, cancer cells that enter the 
lymphatic system can travel to and be deposited at 
any point into the tissues and organs and form 
new tumors there. 


Pathologist—The pathologist is a doctor specializ- 
ing in determining the presence and type of dis- 
ease by looking at cells and tissue samples. 
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Esther Csapo Rastegari, R.N., B.S.N., Ed.M. 


i Ovarian cysts 


Definition 


Ovarian cysts are sacs containing fluid or semisolid 
material that develop in or on the surface of an ovary. 
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An ovarian cyst is being surgically removed from a 25-year- 
old female patient. (Photograph by Art Siegel, Custom Medical 
Stock Photo. Reproduced by permission.) 


Description 


Ovarian cysts are common and the vast majority are 
harmless. Because they cause symptoms that may be the 
same as ovarian tumors that may be cancerous, ovarian 
cysts should always be checked out. The most common 
types of ovarian cysts are follicular and corpus luteum, 
which are related to the menstrual cycle. Follicular cysts 
occur when the cyst-like follicle on the ovary in which the 
egg develops does not burst and release the egg. They are 
usually small and harmless, disappearing within two to 
three menstrual cycles. Corpus luteum cysts occur when 
the corpus luteum—a small, yellow body that secretes hor- 
mones—doesn’t dissolve after the egg is released. They 
usually disappear in a few weeks but can grow to more 
than 4 in (10 cm) in diameter and may twist the ovary. 


Ovarian cysts can develop any time from puberty to 
menopause, including during pregnancy. Follicular cysts 
occur frequently during the years when a woman is men- 
struating, and are non-existent in postmenopausal women 
or any woman who is not ovulating. Corpus luteum cysts 
occur occasionally during the menstrual years and during 
early pregnancy. (Dermoid cysts, which may contain hair, 
teeth, or skin derived from the outer layer of cells of an 
embryo, are also occasionally found in the ovary.) 


Causes and symptoms 


Follicular cysts are caused by the formation of too 
much fluid around a developing egg. Corpus luteum 
cysts are caused by excessive accumulation of blood dur- 
ing the menstrual cycle, hormone therapy, or other types 
of ovarian tumors. 


Many ovarian cysts have no symptoms. When the 
growth is large or there are multiple cysts, the patient 
may experience any of the following symptoms: 
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Ovarian cysts 


Single 
ovarian 
cyst 


(Illustration by Argosy Inc.) 


¢ Fullness or heaviness in the abdomen. 
e Pressure on the rectum or bladder. 


e Pelvic pain that is a constant dull ache and may spread 
to the lower back and thighs, occurs shortly before the 
beginning or end of menstruation, or occurs during 
intercourse. 


Diagnosis 


Non-symptomatic ovarian cysts are often felt by a 
doctor examining the ovaries during a routine pelvic 
exam. Symptomatic ovarian cysts are diagnosed through 
a pelvic exam and ultrasound. Ultrasonography is a pain- 
less test that uses a hand-held wand to send and receive 
sound waves to create images of the ovaries on a comput- 
er screen. The images are photographed for later analy- 
sis. It takes about 15 minutes and is usually done in a 
hospital or a physician’s office. 


Treatment 


Many follicular and corpus luteum cysts require no 
treatment and disappear on their own. Often the physi- 
cian will wait and re-examine the patient in four to six 
weeks before taking any action. Follicular cysts don’t 
require treatment, but birth control pills may be taken if 
the cysts interfere with the patient’s daily activities. 


Surgery is usually indicated for patients who haven’t 
reached puberty and have an ovarian mass and in post- 
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Multiple 
ovarian 
cysts 


menopausal patients. Surgery is also indicated if the 
growth is larger than 4 in (10 cm), complex, growing, 
persistent, solid and irregularly shaped, on both ovaries, 
or causes pain or other symptoms. Ovarian cysts are cur- 
able with surgery but often recur without it. 


Surgical options include removal of the cyst or 
removal of one or both ovaries. More than 90% of benign 
ovarian cysts can be removed using laparoscopy, a mini- 
mally invasive outpatient procedure. In laparoscopic cys- 
tectomy, the patient receives a general or local anesthetic, 
then a small incision is made in the abdomen. The laparo- 
scope is inserted into the incision and the cyst or the entire 
ovary is removed. Laparoscopic cystectomy enables the 
patient to return to normal activities within two weeks. 
Surgical cystectomy to remove cysts and/or ovaries is per- 
formed under general anesthesia in a hospital and requires 
a stay of five to seven days. After an incision is made in the 
abdomen, the muscles are separated and the membrane 
surrounding the abdominal cavity (peritoneum) is opened. 
Blood vessels to the ovaries are clamped and tied. The cyst 
is located and removed. The peritoneum is closed, and the 
abdominal muscles and skin are closed with sutures or 
clips. Recovery takes four weeks. 


Alternative treatment 


Alternative treatments for ovarian problems—herbal 
therapies, nutrition and diet, and homeopathy—should 
be used to supplement, not replace, conventional treat- 
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ment. General herbal tonics for female reproductive 
organs that can be taken in tea or tincture (an alcohol- 
based herbal extract) form include blue cohosh (Caulo- 
phylum thalictroides) and false unicorn root (Chamaelir- 
ium luteum). Recommendations to help prevent and treat 
ovarian cysts include a vegan diet (no dairy or animal 
products) that includes beets, carrots, dark-green leafy 
vegetables, and lemons; anitoxidant supplements includ- 
ing zinc and vitamins A, E, and C; as well as black cur- 
rant oil, borage oil, and evening primrose oil (Oenothera 
biennis) supplements. Homeopathic treatments—tablets, 
powders, and liquids prepared from plant, mineral, and 
animal extracts—may also be effective in treating ovari- 
an cysts. Castor oil packs can help reduce inflammation. 
Hydrotherapy applied to the abdomen can help prevent 
rupture of the cyst and assist its reabsorption. 


Prognosis 


The prognosis for non-cancerous ovarian cysts is 
excellent. 


Prevention 


Ovarian cysts cannot be prevented. 
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KEY TERMS 


Corpus luteum—A small, yellow structure that 
forms in the ovary after an egg has been released. 


Cycstectomy—Surgical removal of a cyst. 


Endocrine—Internal secretions, usually in the sys- 
temic circulation. 


Follicular—Relating to one of the round cells in 
the ovary that contain an ovum. 


OTHER 

“A Homeopathic Perspective on Women’s Health.” HealthWorld 
Page. 1995. 29 Apr. 1998 <http://www.healthy.net/library/ 
articles/Ullman/WOMEN.HTM#4>. 
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gisť s Second Opinion Page. 29 Apr. 1998 <http://www. 
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Lori De Milto 


ji Ovarian torsion 


Definition 


Ovarian torsion is the twisting of the ovary due to 
the influence of another condition or disease. This results 
in extreme lower abdominal pain. 


Description 


Ovarian torsion occurs infrequently only in females. 
In can occur in women of all ages, but most women that 
experience this are younger. Approximately 70-75% of 
cases occur in women under 30 years old. About 20% of 
all reported cases are in pregnant women. It is the fifth 
most common gynecological emergency which can 
include surgical intervention. 


Ovarian torsion usually arises in only one ovary at a 
time. They can occur in either normal or enlarged ovaries 
and fallopian tubes, and occasionally they develop in both. 


Causes and symptoms 


There are a variety of conditions that can cause tor- 
sion of the ovary ranging from changes in normal ovaries 
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KEY TERMS 


Congenital—condition present at birth 


Laparoscopy—endoscope used to observe struc- 
tures in the abdomen 


Mesosalpinx—a ligament connected to the fallopi- 
an tube 


Ovary—female reproductive gland that contains 
the ova (eggs) 


Tachycardia—rapidly beating heart 


Torsion—the action of twisting 


to congenital and developmental abnormalities or even a 
disease that affects the tube or ovary. Normal ovaries that 
experience spasms or changes in the blood vessels in the 
mesosalpinx can become twisted. For example, if the 
veins in the mesosolpinx become congested, the ovaries 
will undergo torsion. 


Developmental abnormalities of the fallopian tube 
such as extremely longer-than-normal tubes or a missing 
mesosalpinx will cause ovarian torsion. Diseases such as 
ovarian cysts or fibromas, tumor of the ovary or tubes, 
and trauma to either the ovaries or the tubes will also 
cause ovarian torsion. 


The characteristic symptom of ovarian torsion is the 
sudden onset of extreme lower abdominal pain that radi- 
ates to the back, side and thigh. Nausea, vomiting, diar- 
rhea, and constipation can accompany the pain. The 
patient may also experience tenderness in the lower 
abdominal area, a mild fever and tachycardia. 


Diagnosis 


The diagnosis of ovarian torsions usually occurs in 
an emergency room due to the suddenness of extreme 
pain. Emergency room physicians may consult with 
another physician specializing in obstetrics and gynecol- 
ogy. Since 20% of ovarian torsions occur in pregnant 
women, physicians will order a pregnancy test. Visual- 
ization with an ultrasound and CT scan (computed 
tomography) will help pinpoint the ovarian structures 
and allow physicians to diagnose. Diagnosis is often con- 
firmed through laparoscopy. 


Treatment 


Ovarian torsions need to be repaired. This is done 
through surgery, and for less severe cases laparoscopic 
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surgery is used. Medications such as NSAIDs are given 
to control pain. 


Prognosis 


If ovarian torsions are diagnosed and treated early, 
then the prognosis is favorable. However, if diagnosis is 
delayed, the torsions can worsen and cut off arterial 
blood flow into and venous blood flow out of the ovary. 
This results in necrosis (death) of the ovarian tissue. 
Delayed diagnosis can also result in problems when try- 
ing to conceive due to infertility. 


Prevention 


Currently, there are no known methods for preven- 
tion of ovarian torsion. 


Sally C. McFarlane-Parrott 


Ovary and fallopian tube removal see 
Salpingo-oophorectomy 


Ovary removal see Oophorectomy 


I Overhydration 


Definition 


Overhydration, also called water excess or water 
intoxication, is a condition in which the body contains 
too much water. 


Description 


Overhydration occurs when the body takes in more 
water than it excretes and its normal sodium level is 
diluted. This can result in digestive problems, behavioral 
changes, brain damage, seizures, or coma. An adult 
whose heart, kidneys, and pituitary gland are functioning 
properly would have to drink more than two gallons of 
water a day to develop water intoxication. This condition 
is most common in patients whose kidney function is 
impaired and may occur when doctors, nurses, or other 
healthcare professionals administer greater amounts of 
water-producing fluids and medications than the 
patient’s body can excrete. Overhydration is the most 
common electrolyte imbalance in hospitals, occurring in 
about 2% of all patients. 


Infants seem to be at greater risk for developing 
overhydration. The Centers for Disease Control and Pre- 
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vention has declared that babies are especially suscepti- 
ble to oral overhydration during the first month of life, 
when the kidneys’ filtering mechanism is too immature 
to excrete fluid as rapidly as older infants do. Breast milk 
or formula provide all the fluids a healthy baby needs. 
Water should be given slowly, sparingly, and only during 
extremely hot weather. Overhydration, which has been 
cited as a hazard of infant swimming lessons, occurs 
whenever a baby drinks too much water, excretes too lit- 
tle fluid, or consumes and retains too much water. 


Causes and symptoms 


Drinking too much water rarely causes overhydra- 
tion when the body’s systems are working normally. Peo- 
ple with heart, kidney, or liver disease are more likely to 
develop overhydration because their kidneys are unable 
to excrete water normally. It may be necessary for people 
with these disorders to restrict the amount of water they 
drink and/or adjust the amount of salt in their diets. 


Since the brain is the organ most susceptible to over- 
hydration, a change in behavior is usually the first symp- 
tom of water intoxication. The patient may become con- 
fused, drowsy, or inattentive. Shouting and delirium are 
common. Other symptoms of overhydration may include 
blurred vision, muscle cramps and twitching, paralysis 
on one side of the body, poor coordination, nausea and 
vomiting, rapid breathing, sudden weight gain, and 
weakness. The patient’s complexion is normal or 
flushed. Blood pressure is sometimes higher than nor- 
mal, but elevations may not be noticed even when the 
degree of water intoxication is serious. 


Overhydration can cause acidosis (a condition in 
which blood and body tissues have an abnormally high 
acid content), anemia, cyanosis (a condition that occurs 
when oxygen levels in the blood drop sharply), hemor- 
rhage, and shock. The brain is the organ most vulnerable 
to the effects of overhydration. If excess fluid levels 
accumulate gradually, the brain may be able to adapt to 
them and the patient will have only a few symptoms. If 
the condition develops rapidly, confusion, seizures, and 
coma are likely to occur. 


Risk factors 


Chronic illness, malnutrition, a tendency to retain 
water, and kidney diseases and disorders increase the 
likelihood of becoming overhydrated. Infants and the 
elderly seem to be at increased risk for overhydration, as 
are people with certain mental disorders or alcoholism. 


Diagnosis 


Before treatment can begin, a doctor must determine 
whether a patient’s symptoms are due to overhydration, in 
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which excess water is found within and outside cells, or 
excess blood volume, in which high sodium levels pre- 
vent the body from storing excess water inside the cells. 
Overhydration is characterized by excess water both with- 
in and around the body’s cells, while excess blood volume 
occurs when the body has too much sodium and can’t 
move water to reservoirs within the cells. In cases of over- 
hydration, symptoms of fluid accumulation don’t usually 
occur. On the other hand, in cases of excess blood vol- 
ume, fluid tends to accumulate around cells in the lower 
legs, abdomen, and chest. Overhydration can occur alone 
or in conjunction with excess blood volume, and differen- 
tiating between these two conditions may be difficult. 


Treatment 


Mild overhydration can generally be corrected by fol- 
lowing a doctor’s instructions to limit fluid intake. In more 
serious cases, diuretics may be prescribed to increase uri- 
nation, although these drugs tend to be most effective in 
the treatment of excess blood volume. Identifying and 
treating any underlying condition (such as impaired heart 
or kidney function) is a priority, and fluid restrictions are a 
critical component of every treatment plan. 


In patients with severe neurologic symptoms, fluid 
imbalances must be corrected without delay. A powerful 
diuretic and fluids to restore normal sodium concentra- 
tions are administered rapidly at first. When the patient 
has absorbed 50% of the therapeutic substances, blood 
levels are measured. Therapy is continued at a more 
moderate pace in order to prevent brain damage as a 
result of sudden changes in blood chemistry. 


Prognosis 


Mild water intoxication is usually corrected by 
drinking less than a quart of water a day for several days. 
Untreated water intoxication can be fatal, but this out- 
come is quite rare. 


Resources 


BOOKS 

Gillenwater, Jay Y., ed., et al. Adult and Pediatric Urology. St. 
Louis: Mosby, 1997. 

Current Medical Diagnosis and Treatment, 1998. 37th ed. Ed. 
McPhee, Stephen, et al., eds. Stamford: Appleton & 
Lange, 1997. 


Maureen Haggerty 


Oxycodo see Analgesics, opioid 


Oxygen inhalation therapy see 
Oxygen/ozone therapy 
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I Oxygen/ozone therapy 


Definition 


Oxygen/ozone therapy is a term that describes a 
number of different practices in which oxygen, ozone, or 
hydrogen peroxide are administered via gas or water to 
kill disease microorganisms, improve cellular function, 
and promote the healing of damaged tissues. The ratio- 
nale behind bio-oxidative therapies, as they are some- 
times known, is the notion that as long as the body’s 
needs for antioxidants are met, the use of certain oxida- 
tive substances will stimulate the movement of oxygen 
atoms from the bloodstream to the cells. With higher lev- 
els of oxygen in the tissues, bacteria and viruses are 
killed along with defective tissue cells. The healthy cells 
survive and multiply more rapidly. The result is a 
stronger immune system. 


Ozone itself is a form of oxygen, O;, produced when 
ultraviolet light or an electric spark passes through air or 
oxygen. It is a toxic gas that creates free radicals, the 
opposite of what antioxidant vitamins do. Oxidation, 
however, is good when it occurs in harmful foreign 
organisms that have invaded the body. Ozone inactivates 
many disease bacteria and viruses. 


Purpose 


Oxygen and ozone therapies are thought to benefit 
patients in the following ways: 


e stimulating white blood cell production 
e killing viruses (ozone and hydrogen peroxide) 


e improving the delivery of oxygen from the blood 
stream to the tissues of the body 


e speeding up the breakdown of petrochemicals 


e increasing the production of interferon and tumor 
necrosis factor, thus helping the body to fight infections 
and cancers 


e increasing the efficiency of antioxidant enzymes 


e increasing the flexibility and efficiency of the mem- 
branes of red blood cells 


e speeding up the citric acid cycle, which in turn stimu- 
lates the body’s basic metabolism 


Description 
Origins 


The various forms of oxygen and ozone therapy 
have been in use since the late nineteenth century. The 
earliest recorded use of oxygen to treat a patient was by 
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Dr. J. A. Fontaine in 1879. In the 1950s, hyperbaric oxy- 
gen treatment was used by cancer researchers. The term 
hyperbaric means that the oxygen is given under pressure 
higher than normal air pressure. Recently, oxygen thera- 
py has also been touted as a quick purification treatment 
for mass-market consumers. Oxygen bars can be found 
in airports and large cities, and provide pure oxygen in 
20-minute sessions for approximately $16. While propo- 
nents claim that breathing oxygen will purify the body, 
most medical doctors do not agree. What is more, oxy- 
gen can be harmful to people with severe lung diseases, 
and these people should never self-treat with oxygen. 


Ozone has been used since 1856 to disinfect operat- 
ing rooms in European hospitals, and since 1860 to puri- 
fy the water supplies of several large German cities. 
Ozone was not, however, used to treat patients until 
1915, when a German doctor named Albert Wolff began 
to use it to treat skin diseases. During World War I, the 
German Army used ozone to treat wounds and anaero- 
bic infections. In the 1950s, several German physicians 
used ozone to treat cancer alongside mainstream thera- 
peutic methods. It is estimated that as of the late 1990s, 
about 8,000 practitioners in Germany were using ozone 
in their practices. This figure includes medical doctors as 
well as naturopaths and homeopaths. 


Hydrogen peroxide is familiar to most people as an 
over-the-counter preparation that is easily available at 
supermarkets as well as pharmacies, and is used as an 
antiseptic for cleansing minor cuts and scrapes. It was 
first used as an intravenous infusion in 1920 by a British 
physician in India, T. H. Oliver, to treat a group of 25 
Indian patients who were critically ill with pneumonia. 
Oliver’s patients had a mortality rate of 48%, compared 
to the standard mortality rate of 80% for the disease. In 
the 1920s, an American physician named William Koch 
experimented with hydrogen peroxide as a treatment for 
cancer. He left the United States after a legal battle with 
the FDA. In the early 1960s, researchers at Baylor Uni- 
versity studied the effects of hydrogen peroxide in 
removing plaque from the arteries as well as its useful- 
ness in treating cancer, but their findings were largely 
ignored. 


Oxygen, ozone, and hydrogen peroxide are used 
therapeutically in a variety of different ways. 


Hyperbaric oxygen therapy (HBO) 


Hyperbaric oxygen therapy (HBO) involves putting 
the patient in a pressurized chamber in which he or she 
breathes pure oxygen for a period of 90 minutes to two 
hours. HBO may also be administered by using a tight- 
fitting mask, similar to the masks used for anesthesia. A 
nasal catheter may be used for small children. 
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Ozone therapy 


Ozone therapy may be administered in a variety of 
ways. 


e Intramuscular injection: A mixture of oxygen and 
ozone is injected into the muscles of the buttocks. 


e Rectal insufflation: A mixture of oxygen and ozone is 
introduced into the rectum and absorbed through the 
intestines. 


e Autohemotherapy: Between 10-15 mL of the patient’s 
blood is removed, treated with a mixture of oxygen and 
ozone and reinjected into the patient. 


e Intra-articular injection: Ozone-treated water is injected 
into the patient’s joints to treat arthritis, rheumatism 
and other joint diseases. 


e Ozonated water: Ozone is bubbled through water that is 
used to cleanse wounds, burns, and skin infections, or 
to treat the mouth after dental surgery. 


e Ozonated oil: Ozone is bubbled through olive or saf- 
flower oil, forming a cream that is used to treat fungal 
infections, insect bites, acne, and skin problems. 


e Ozone bagging: Ozone and oxygen are pumped into an 
airtight bag that surrounds the area to be treated, allow- 
ing the body tissues to absorb the mixture. 


Hydrogen peroxide 


Hydrogen peroxide may be administered intra- 
venously in a 0.03% solution. It is infused slowly into the 
patient’s vein over a period of one to three hours. Treat- 
ments are given about once a week for chronic illness but 
may be given daily for such acute illnesses as pneumonia 
or influenza. A course of intravenous hydrogen peroxide 
therapy may range from one to 20 treatments, depending 
on the patient’s condition and the type of illness being 
treated. Injections of 0.03% hydrogen peroxide have also 
been used to treat rheumatoid and osteoarthritis. The 
solution is injected directly into the inflamed joint. 


Hydrogen peroxide is also used externally to treat 
stiff joints, psoriasis, and fungal infections. The patient 
soaks for a minimum of 20 minutes in a tub of warm 
water to which 1 pint of 35% food-grade hydrogen per- 
oxide (a preparation used by the food industry as a disin- 
fectant) has been added. 


Preparations 


Oxygen is usually delivered to the patient as a gas; 
ozone as a gas mixed with oxygen or bubbled through oil 
or water; and hydrogen peroxide as an 0.03% solution 
for intravenous injection or a 35% solution for external 
hydrotherapy. 
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KEY TERMS 


Autohemotherapy—A form of ozone therapy in 
which a small quantity of the patient’s blood is 
withdrawn, treated with a mixture of ozone and 
oxygen, and reinfused into the patient. 


Hydrogen peroxide—A colorless, unstable com- 
pound of hydrogen and oxygen (H,O,). An aque- 
ous solution of hydrogen peroxide is used as an 
antiseptic and bleaching agent. 


Hyperbaric oxygen therapy (HBO)—A form of 
oxygen therapy in which the patient breathes oxy- 
gen in a pressurized chamber. 


Ozone—A form of oxygen with three atoms in its 
molecule (O;), produced by an electric spark or 
ultraviolet light passing through air or oxygen. 
Ozone is used therapeutically as a disinfectant 
and oxidative agent. 


Precautions 


Patients interested in oxygen/ozone therapies must 
consult with a physician before receiving treatment. 
Hyperbaric oxygen treatment should not be given to 
patients with untreated pneumothorax, a condition in 
which air or gas is present in the cavity surrounding the 
lungs. Patients with a history of pneumothorax, chest 
surgery, emphysema, middle ear surgery, uncontrolled 
high fevers, upper respitory infections, seizures, or disor- 
ders of the red blood cells are not suitable candidates for 
oxygen/ozone therapy. In addition, patients should be 
aware that oxygen is highly flammable. If treatments are 
administered incorrectly or by an unskilled person, there 
is a risk of fire. 


Side effects 


Typical side effects of oxygen or ozone therapy can 
include elevated blood pressure and ear pressure similar 
to that experienced while flying. Side effects may also 
include headache, numbness in the fingers, temporary 
changes in the lens of the eye, and seizures. 


Research and general acceptance 


Oxygen/ozone therapies are far more widely accept- 
ed in Europe than in the United States. The most inten- 
sive research in these therapies is presently being con- 
ducted in the former Soviet Union and in Cuba. In the 
United States, the work of the Baylor researchers was not 
followed up. As of 2000, however, the Office of Alterna- 
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Oxygen/ozone therapy 


tive Medicine of the National Institutes of Health has 
indicated interest in conducting clinical trials of oxy- 
gen/ozone therapies. 


Resources 


BOOKS 

Altman, Nathaniel. Oxygen Healing Therapies. Rochester, VT: 
Healing Arts Press, 1995. 

Woodman, Anne, and Dr. David Peters. Dorling Kindersley 
Encyclopedia of Healing Therapies. New York: Dorling 
Kindersley, 1997. 


ORGANIZATIONS 

International Bio-Oxidative Medicine Foundation (IBOMEF). 
P.O. Box 891954. Oklahoma City, OK 73109. (405) 634- 
7855. Fax (405) 634-7320. 
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International Ozone Association, Ind. Pan American Group. 31 
Strawberry Hill Ave., Stamford, CT 06902. (203) 348- 
3542. Fax (203) 967-4845. 

NIH National Center for Complementary and Alternative Med- 
icine (NCCAM). NCCAM Clearinghouse. P. O. Box 
8218. Silver Spring, MD 20907-8218. TTY/TDY: (888) 
644-6226. 


OTHER 
Oxygen and Ozone Therapies. <http://www.oxytherapy.com>. 


Amy Cooper 


Oxymetazoline see Decongestants 
Oxytocin see Drugs used in labor 
Ozone therapy see Oxygen/ozone therapy 
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PAC see Atrial ectopic beats 
Pacemaker implantation see Pacemakers 


| Pacemakers 


Definition 


A pacemaker is a surgically-implanted electronic 
device that regulates a slow or erratic heartbeat. 


Purpose 


Pacemakers are implanted to regulate irregular con- 
tractions of the heart (arrhythmia). They are most fre- 
quently prescribed to speed the heartbeat of patients who 
have a heart rate well under 60 beats per minute (severe 
symptomatic bradycardia). They are also used in some 
cases to slow a fast heart rate (tachycardia). 


Precautions 


The symptoms of fatigue and lightheadedness that 
are characteristic of bradycardia can also be caused by a 
number of other medical conditions, including anemia. 
Certain prescription medications can also slow the heart 
rate. A doctor should take a complete medical history 
and perform a full physical work-up to rule out all non- 
cardiac causes of bradycardia. 


Patients with cardiac pacemakers should not under- 
go a magnetic resonance imaging (MRI) procedure. 
Devices that emit electromagnetic waves (including 
magnets) may alter pacemaker programming or function- 
ing. A 1997 study found that cellular phones often inter- 
fere with pacemaker programming and cause irregular 
heart rhythm. However, advances in pacemaker design 
and materials have greatly reduced the risk of pacemaker 
interference from electromagnetic fields. 
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Description 


Approximately 500,000 Americans have an 
implantable permanent pacemaker device. A pacemaker 
implantation is performed under local anesthesia in a hos- 
pital by a surgeon assisted by a cardiologist. An insulated 
wire called a lead is inserted into an incision above the 
collarbone and guided through a large vein into the cham- 
bers of the heart. Depending on the configuration of the 
pacemaker and the clinical needs of the patient, as many 
as three leads may be used in a pacing system. Current 
pacemakers have a double, or bipolar, electrode attached 
to the end of each lead. The electrodes deliver an electri- 
cal charge to the heart to regulate heartbeat. They are 
positioned on the areas of the heart that require stimula- 
tion. The leads are then attached to the pacemaker device, 
which is implanted under the skin of the patient’s chest. 


Patients undergoing surgical pacemaker implanta- 
tion usually stay in the hospital overnight. Once the pro- 
cedure is complete, the patient’s vital signs are moni- 
tored and a chest x ray is taken to ensure that the pace- 
maker and leads are properly positioned. 


Modern pacemakers have sophisticated program- 
ming capabilities and are extremely compact. The small- 
est weigh less than 13 grams (under half an ounce) and 
are the size of two stacked silver dollars. The actual pac- 
ing device contains a pulse generator, circuitry pro- 
grammed to monitor heart rate and deliver stimulation, 
and a lithiumiodide battery. Battery life typically ranges 
from seven to 15 years, depending on the number of leads 
the pacemaker is configured with and how much energy 
the pacemaker uses. When a new battery is required, the 
unit can be exchanged in a simple outpatient procedure. 


A temporary pacing system is sometimes recom- 
mended for patients who are experiencing irregular 
heartbeats as a result of a recent heart attack or other 
acute medical condition. The implantation procedure for 
the pacemaker leads is similar to that for a permanent 
pacing system, but the actual pacemaker unit housing the 
pulse generator remains outside the patient’s body. Tem- 
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Pacemakers 


Pacemakers like these are usually implanted under the skin 
below the collarbone. The pacemaker is connected to the 
heart by a wire inserted into a major vein in the neck and 
guided down into the heart. (Photograph by Eamonn McNulty, 
Photo Researchers, Inc. Reproduced by permission.) 


porary pacing systems may be replaced with a permanent 
device at a later date. 


Preparation 


Patients being considered for pacemaker implantation 
will undergo a full battery of cardiac tests, including an 
electrocardiogram (ECG) or an electrophysiological study 
or both to fully evaluate the bradycardia or tachycardia. 


Patients are advised to abstain from eating 6-8 hours 
before the surgical procedure. The patient is usually 
given a sedative to help him or her relax for the proce- 
dure. An intravenous (IV) line will also be inserted into a 
vein in the patient’s arm before the procedure begins in 
case medication or blood products are required during 
the insertion. 


Aftercare 


Pacemaker patients should schedule a follow-up visit 
with their cardiologist approximately six weeks after the 
surgery. During this visit, the doctor will make any neces- 
sary adjustments to the settings of the pacemaker. Pace- 
makers are programmed externally with a handheld elec- 
tromagnetic device. Pacemaker batteries must be checked 
regularly. Some pacing systems allow patients to monitor 
battery life through a special telephone monitoring ser- 
vice that can read pacemaker signals. 
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KEY TERMS 


Electrocardiogram (ECG)—A recording of the 
electrical activity of the heart. An ECG uses exter- 
nally attached electrodes to detect the electrical 
signals of the heart. 


Electrophysiological study—A test that monitors the 
electrical activity of the heart in order to diagnose 
arrhythmia. An electrophysiological study measures 
electrical signals through a cardiac catheter that is 
inserted into an artery in the leg and guided up into 
the atrium and ventricle of the heart. 


Embolism—A blood clot, air bubble, or clot of for- 
eign material that blocks the flow of blood in an 
artery. When an embolism blocks the blood sup- 
ply to a tissue or organ, the tissue the artery feeds 
dies (infarction). Without immediate and appropri- 
ate treatment, an embolism can be fatal. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Risks 


Because pacemaker implantation is an invasive surgi- 
cal procedure, internal bleeding, infection, hemorrhage, 
and embolism are all possible complications. Infection is 
more common in patients with temporary pacing systems. 
Antibiotic therapy given as a precautionary measure can 
reduce the risk of pacemaker infection. If infection does 
occur, the entire pacing system may have to be removed. 


The placing of the leads and electrodes during the 
implantation procedure also presents certain risks for the 
patient. The lead or electrode could perforate the heart or 
cause scarring or other damage. The electrodes can also 
cause involuntary stimulation of nearby skeletal muscles. 


A complication known as pacemaker syndrome 
develops in approximately 7% of pacemaker patients with 
single-chamber pacing systems. The syndrome is charac- 
terized by the low blood pressure and dizziness that are 
symptomatic of bradycardia. It can usually be corrected 
by the implantation of a dual-chamber pacing system. 


Normal results 


Pacemakers that are properly implanted and pro- 
grammed can correct a patient’s arrhythmia and resolve 
related symptoms. 
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Resources 


BOOKS 
DeBakey, Michael E., and Antonio Gotto Jr. The New Living 
Heart. Holbrook, MA: Adams Media Corporation, 1997. 


PERIODICALS 
Gillyatt, Peta. “Keeping the Beat: Cardiac Pacemakers.” Har- 
vard Health Letter 20 (June 1995): 1-4. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Paula Anne Ford-Martin 


Packed cell volume see Hematocrit 


Packed red blood cell volume see 
Hematocrit 


i Paget’s disease of bone 


Definition 


Paget’s disease of bone (osteitis deformans) is the 
abnormal formation of bone tissue that results in weak- 
ened and deformed bones. 


Description 


Named for Sir James Paget (1814—1899), this dis- 
ease affects 1-3% of people over 50 years of age, but 
affects over 10% of people over 80 years of age. Paget’s 
disease can affect one or more bones in the body. Most 
often, the pelvis, bones in the skull, the long bones (the 
large bones that make up the arms and legs), and the col- 
larbones are affected by Paget’s disease. In addition, the 
joints between bones (the knees or elbows, for example) 
can develop arthritis because of this condition. 


Paget’s disease is characterized by changes in the nor- 
mal mechanism of bone formation. Bone is a living materi- 
al made by the body through the continual processes of for- 
mation and breakdown (resorption). The combination of 
these two actions is called remodeling and is used by the 
body to build bone tissue that is strong and healthy. Strong 
bones are formed when bone tissue is made up of plate- 
shaped crystals of minerals called hydroxyapatite. Normal 
wear and tear on the skeletal system is repaired throughout 
life by the ongoing process of remodeling. In fact, the 
entire human skeleton is remodeled every five years. 


Healthy bone tissue has an ordered structure that 
gives the bone its strength. Bones affected by Paget’s dis- 
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ease, however, have a structure that is disorganized. This 
disorganized structure weakens the diseased bone and 
makes people suffering from this disease more likely to 
have fractures. These fractures are slow to heal. 


Paget’s disease of bone is most commonly found in 
Europe, England, Australia, New Zealand, and North 
America. In these areas, up to 3% of all people over 55 
years of age are affected with the disease. It is interesting 
to note that Paget’s disease is rare in Asia, possibly show- 
ing that this disease may affect some ethnic groups and 
geographic areas more than others. 


Causes and symptoms 


The cause of Paget’s disease is not known. Various 
viruses have been suggested to be involved in this dis- 
ease, but the relationship between viral infections and 
Paget’s disease remains uncertain. There also may to be a 
genetic component to this disease since it may appear in 
more than one person within the same family. 


Paget’s disease usually begins without any symp- 
toms. And, in its early stages, the symptoms that do 
occur are often confused with symptoms of arthritis. 
However, as the disease progresses, bone and joint pain 
develop. A unique feature of Paget’s disease is the 
enlargement of areas of affected bone. This type of 
enlargement is clearly identifiable on an x ray. 


If the bones of the skull are affected by Paget’s dis- 
ease, enlargement of the skull can occur and may result 
in a loss of hearing. When the long bones in the legs are 
affected, they can become bent under the body’s weight 
because of their weakness. Little or no injury to a bone 
can cause fractures in the weakened bones. Fractures that 
occur when no traumatic injury is present are known as 
spontaneous fractures. 


Although rare, bone cancer occurs in less than 1% 
of patients with Paget’s disease. Such cancer is often 
accompanied by an abrupt increase in the intensity of 
pain at the diseased site. Unfortunately, this type of can- 
cer has a poor prognosis; the average survival time from 
the onset of symptoms is generally one to three years. 


Diagnosis 


Paget’s disease is often found when an individual is 
having x rays taken for medical reasons unrelated to this 
bone disease. A diagnosis of Paget’s disease can also be 
made when higher than normal levels of a chemical 
called alkaline phosphatase are found in the blood. Alka- 
line phosphatase is a substance involved in the bone for- 
mation process, so if its levels are abnormally high this 
indicates that the balance between bone formation and 
resorption is upset. 
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Paget’s disease of bone 


This woman’s legs are bowed due to Paget’s disease. (Cus- 
tom Medical Stock Photo. Reproduced by permission.) 


Treatment 


Treatment, given only when symptoms are present, 
consists of the following types: 


Drugs 


Paget’s disease is most often treated with drug thera- 
py, with bone pain lessening within weeks of starting the 
treatment. While non-steroidal anti-inflammatory drugs 
can reduce bone pain, two additional categories of drugs 
are used to treat this disease. 


HORMONE TREATMENT. Calcitonin, a hormone 
which is made naturally by the thyroid gland, is used to 
treat Paget’s disease. This chemical rapidly decreases the 
amount of bone breakdown or loss (resorption). After 
approximately two to three weeks of treatment with extra 
calcitonin, bone pain lessens and new bone tissue forms. 
Calcitonin is commonly given as daily injections for one 
month, followed by three injections each week for sever- 
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al additional months. The total dose of calcitonin given 
to an individual depends upon the amount of disease pre- 
sent and how well the individual’s condition responds to 
the treatment. 


Although calcitonin is effective in slowing the pro- 
gression of Paget’s disease, the favorable effects of the 
drug do not continue for very long once administration of 
the drug is stopped. In addition, some temporary side 
effects can occur with this drug. Nausea and flushing are 
the most common side effects and have been found in 20- 
30% of individuals taking calcitonin. Vomiting, diar- 
rhea, and abdominal pain can also occur, but these 
effects are also temporary. A form of calcitonin taken 
nasally causes fewer side effects, but requires higher 
doses because less of the drug reaches the diseased bone. 


BISPHOSPHONATES. The bisphosphonate group of 
drugs are drugs that bind directly to bone minerals 
because of their specific chemical structure. Once bound 
to the bone, these drugs inhibit bone loss by reducing the 
action of bone cells that normally degrade bone during 
the remodeling process. Unlike treatment with calcitonin, 
the positive effects of increased bone formation and 
reduced pain can continue for many months or even years 
after bisphosphonate treatment is stopped. Bisphospho- 
nates are considered the treatment of choice for Paget’s 
disease and are usually given for 3-6 months at a time. 


Bisphosphonate drugs suitable for the treatment of 
Paget’s disease are alendronate, clodronate, etidronate, 
pamidronate, risedronate, and tiludronate. The main side 
effects of these drugs include a flu-like reaction 
(pamidronate), gastrointestinal disturbances (alen- 
dronate, clodronate), and abnormal bone formation 
(etidronate, when taken in high doses). Risedronate is the 
newest of these drugs. It is about 1,000 times more 
potent than etidronate and 3 to 5 times more potent than 
alendronate. Because of the greater potency of this drug, 
lower doses and a shorter duration of treatment are 
required. This leads to fewer side effects with similar, or 
better, clinical results in the patient. 


Surgery 


Treatment of Paget’s disease usually begins with 
drug therapy. However, various surgical treatments can 
also be used to treat skeletal conditions that occur in 
patients with Paget’s disease. 


In patients with severe arthritis of the hip or knee, a 
joint replacement operation can be beneficial. However, 
in addition to the malformation of bone tissue caused by 
this condition, there are greater numbers of blood vessels 
that form in the diseased bone relative to a healthy bone. 
This makes surgery on bones affected with Paget’s dis- 
ease more difficult. 
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KEY TERMS 


Bisphosphonate—A class of drugs used to treat 
Paget’s disease. These drugs bind to the minerals in 
bone tissue and lessen the amount of bone loss 
associated with Paget's disease. 


Calcitonin—A naturally occurring hormone made 
by the thyroid gland that can be used as a drug to 
treat Paget's disease. 


Remodeling—tThe ongoing process of bone forma- 
tion and breakdown that results in healthy bone 
development. 


Prognosis 


There is no cure for Paget’s disease. However, the 
development of potent bisphosphonate drugs like rise- 
dronate has resulted in the ability to slow the progress of 
the disease. 


Resources 
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Delmas, Pierre D., and Pierre J.Meunier. “The Management of 
Paget’s Disease of Bone.” New England Journal of Medi- 
cine 336 (February 20, 1997): pp. 558-566. 
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Geriatrics 51 (June 1996): 50. 

Sadovsky, Richard. “Paget’s Disease of the Bone: Bisphospho- 
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1997): 1400. 


ORGANIZATION 
The Paget Foundation. 120 Wall St., Suite 1602, New York, NY 
10005-4001. (212) 509-5335. 


Paul A. Johnson 


i Paget’s disease of the breast 


Definition 


Paget’s disease of the breast is a rare form of breast 
cancer which makes up approximately 1 to 4 percent of 
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all breast tumors. While sharing its name with Paget’s 
disease of bone, these are two medically unrelated con- 
ditions. They are simply named after the same doctor 
who first described them. 


Description 


Paget’s disease of the breast is generally associated 
with an underlying breast cancer. It is generally seen in 
people between the ages of 40 and 80 years. Cases in 
men have been identified, but they are extremely rare. 


Paget’s disease of the breast may also be called 
mammary Paget’s disease (MPD). There is a much rarer 
form of this disease called extramammary Paget’s dis- 
ease (EMPD). MPD affects the breast nipple and is also 
called Paget’s disease of the nipple. EMPD can affect 
the skin of the external genital tissues in both women 
and men, as well as the skin of the eyelids and external 
ear canal. MPD is believed to develop from a tumor 
growth within the milk ducts of the breast. EMPD may 
represent a spreading (metastasis) of MPD to other 
parts of the body. 


Causes and symptoms 


The cause of Paget’s disease of the breast is 
unknown, but it is usually associated with an underlying 
cancer of the breast. 


The symptoms of Paget’s disease of the breast include: 


e red scaly patches of skin on the nipple and sometimes 
also on the dark area of skin around the nipple (areola) 


* crusting, bleeding, or ulceration of the skin of the affect- 
ed area 


e a discharge of fluid from the nipple 
e a turning inward (inversion) of the nipple 


In approximately 30-40% of cases of Paget’s dis- 
ease of the breast, there is also a detectable lump in the 
breast. 


Diagnosis 


Paget’s disease of the breast is often confused with 
other skin conditions, such as eczema, dermatitis, or 
psoriasis. These misdiagnoses often lead to delays in 
appropriate treatment. Misdiagnosis is more common 
when both breast are affected and no lump in the breast is 
detected. When only one breast is affected, or when the 
presence of a lump in the breast is also detected, a correct 
initial diagnosis is more likely to occur. 


Once Paget’s disease of the breast is suspected, it 
can be definitively confirmed by biopsy of the affected 
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Paget's disease of the breast 


tissue. In this procedure, a small piece of the affected 
skin and the underlying tissue is removed and sent to a 
laboratory for examination under a microscope. The 
shape and other characteristics of the cells in the biopsied 
sample will allow the laboratory personnel to determine 
if the sample is affected with Paget’s disease of the 
breast, or some other condition. 


Topical steroid creams are usually used to treat 
eczema, dermatitis, and psoriasis. These creams will 
have no effect on the skin conditions caused by Paget’s 
disease of the breast. 


Treatment 


Surgery is the main treatment for Paget’s disease 
of the breast. Removal of the breast (mastectomy) may 
be recommended if the cancer is seen in a wide area 
away from the nipple or appears to be deep into the 
breast tissue. Breast conservation surgery, aimed at 
keeping as much of the breast as possible, may be rec- 
ommended in cases where the disease is diagnosed 
early enough and the cancer has not spread far from the 
surface of the nipple. 


Some people will require further treatment after 
surgery. This treatment may include radiation therapy, 
chemotherapy, or a combination of both. Radiation 
therapy involves using high-energy x rays to destroy any 
cancer cells that may remain after surgical removal of the 
primary tumor. Radiation therapy is most common after 
breast conservation surgery. Chemotherapy involves the 
use of medicinal drugs to destroy the growth of any can- 
cer cells that may remain after removal of the primary 
cancer. Chemotherapy treatments are most common after 
mastectomy. 


Alternative treatment 


Alternative treatments for Paget’s disease of the 
breast include: the use of cartilage from cows or sharks; a 
diet known as Gerson therapy; administration of the 
chemicals hydrazine sulfate or laetrile; and, the injection 
of solutions derived from the mistletoe plant. 


Prognosis 


The prognosis for Paget’s disease of the breast 
depends on the underlying cancer that is causing this 
condition and whether or not this cancer has spread 
(metastasized) to other parts of the body. 


Prevention 


Because the cause of Paget’s disease of the breast 
is not known, prevention of this disease is not possible. 
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KEY TERMS 


Metastasis—The spread of a cancer from one part 
of the body (where the cancer originated) to 
another part of the body. 


Ulceration—The formation of an ulcer, a patch of 
tissue that is discontinuous with the surrounding 
tissue because the tissue within the ulcer has 
decayed or died and been swept away. 


In instances where this conditions arises from other 
underlying cancers of the breast, it may be possible to 
prevent Paget’s disease of the breast from occurring if 
the underlying cause is diagnosed and successfully 
treated prior to the development of Paget’s disease of 
the breast. 
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| Pain 


Definition 


Pain is an unpleasant feeling that is conveyed to the 
brain by sensory neurons. The discomfort signals actual 
or potential injury to the body. However, pain is more 
than a sensation, or the physical awareness of pain; it also 
includes perception, the subjective interpretation of the 
discomfort. Perception gives information on the pain’s 
location, intensity, and something about its nature. The 
various conscious and unconscious responses to both sen- 
sation and perception, including the emotional response, 
add further definition to the overall concept of pain. 


Description 


Pain arises from any number of situations. Injury is a 
major cause, but pain may also arise from an illness. It 
may accompany a psychological condition, such as 
depression, or may even occur in the absence of a recog- 
nizable trigger. 


Acute pain 


Acute pain often results from tissue damage, such as 
a skin burn or broken bone. Acute pain can also be asso- 
ciated with headaches or muscle cramps. This type of 
pain usually goes away as the injury heals or the cause of 
the pain (stimulus) is removed. 


To understand acute pain, it is necessary to under- 
stand the nerves that support it. Nerve cells, or neurons, 
perform many functions in the body. Although their gen- 
eral purpose, providing an interface between the brain 
and the body, remains constant, their capabilities vary 
widely. Certain types of neurons are capable of transmit- 
ting a pain signal to the brain. 


As a group, these pain-sensing neurons are called 
nociceptors, and virtually every surface and organ of the 
body is wired with them. The central part of these cells is 
located in the spine, and they send threadlike projections 
to every part of the body. Nociceptors are classified 
according to the stimulus that prompts them to transmit a 
pain signal. Thermoreceptive nociceptors are stimulated 
by temperatures that are potentially tissue damaging. 
Mechanoreceptive nociceptors respond to a pressure 
stimulus that may cause injury. Polymodal nociceptors 
are the most sensitive and can respond to temperature 
and pressure. Polymodal nociceptors also respond to 
chemicals released by the cells in the area from which 
the pain originates. 


Nerve cell endings, or receptors, are at the front end 
of pain sensation. A stimulus at this part of the nociceptor 
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unleashes a cascade of neurotransmitters (chemicals that 
transmit information within the nervous system) in the 
spine. Each neurotransmitter has a purpose. For example, 
substance P relays the pain message to nerves leading to 
the spinal cord and brain. These neurotransmitters may 
also stimulate nerves leading back to the site of the injury. 
This response prompts cells in the injured area to release 
chemicals that not only trigger an immune response, but 
also influence the intensity and duration of the pain. 


Chronic and abnormal pain 


Chronic pain refers to pain that persists after an 
injury heals, cancer pain, pain related to a persistent or 
degenerative disease, and long-term pain from an 
unidentifiable cause. It is estimated that one in three peo- 
ple in the United States will experience chronic pain at 
some point in their lives. Of these people, approximately 
50 million are either partially or completely disabled. 


Chronic pain may be caused by the body’s response 
to acute pain. In the presence of continued stimulation 
of nociceptors, changes occur within the nervous sys- 
tem. Changes at the molecular level are dramatic and 
may include alterations in genetic transcription of neu- 
rotransmitters and receptors. These changes may also 
occur in the absence of an identifiable cause; one of the 
frustrating aspects of chronic pain is that the stimulus 
may be unknown. For example, the stimulus cannot be 
identified in as many as 85% of individuals suffering 
lower back pain. 


Other types of abnormal pain include allodynia, 
hyperalgesia, and phantom limb pain. These types of 
pain often arise from some damage to the nervous system 
(neuropathic). Allodynia refers to a feeling of pain in 
response to a normally harmless stimulus. For example, 
some individuals who have suffered nerve damage as a 
result of viral infection experience unbearable pain from 
just the light weight of their clothing. Hyperalgesia is 
somewhat related to allodynia in that the response to a 
painful stimulus is extreme. In this case, a mild pain 
stimulus, such as a pin prick, causes a maximum pain 
response. Phantom limb pain occurs after a limb is 
amputated; although an individual may be missing the 
limb, the nervous system continues to perceive pain orig- 
inating from the area. 


Causes and symptoms 


Pain is the most common symptom of injury and 
disease, and descriptions can range in intensity from a 
mere ache to unbearable agony. Nociceptors have the 
ability to convey information to the brain that indicates 
the location, nature, and intensity of the pain. For exam- 
ple, stepping on a nail sends an information-packed mes- 


2459 


ured 


Pain 


sage to the brain: the foot has experienced a puncture 
wound that hurts a lot. 


Pain perception also varies depending on the loca- 
tion of the pain. The kinds of stimuli that cause a pain 
response on the skin include pricking, cutting, crushing, 
burning, and freezing. These same stimuli would not 
generate much of a response in the intestine. Intestinal 
pain arises from stimuli such as swelling, inflammation, 
and distension. 


Diagnosis 

Pain is considered in view of other symptoms and 
individual experiences. An observable injury, such as a 
broken bone, may be a clear indicator of the type of pain 
a person is suffering. Determining the specific cause of 
internal pain is more difficult. Other symptoms, such as 
fever or nausea, help narrow down the possibilities. In 
some cases, such as lower back pain, a specific cause 
may not be identifiable. Diagnosis of the disease causing 
a specific pain is further complicated by the fact that pain 
can be referred to (felt at) a skin site that does not seem 
to be connected to the site of the pain’s origin. For exam- 
ple, pain arising from fluid accumulating at the base of 
the lung may be referred to the shoulder. 


Since pain is a subjective experience, it may be very 
difficult to communicate its exact quality and intensity to 
other people. There are no diagnostic tests that can deter- 
mine the quality or intensity of an individual’s pain. 
Therefore, a medical examination will include a lot of 
questions about where the pain is located, its intensity, 
and its nature. Questions are also directed at what kinds 
of things increase or relieve the pain, how long it has 
lasted, and whether there are any variations in it. An indi- 
vidual may be asked to use a pain scale to describe the 
pain. One such scale assigns a number to the pain inten- 
sity; for example, 0 may indicate no pain, and 10 may 
indicate the worst pain the person has ever experienced. 
Scales are modified for infants and children to accommo- 
date their level of comprehension. 


Treatment 


There are many drugs aimed at preventing or treat- 
ing pain. Nonopioid analgesics, narcotic analgesics, 
anticonvulsant drugs, and tricyclic antidepressants 
work by blocking the production, release, or uptake of 
neurotransmitters. Drugs from different classes may be 
combined to handle certain types of pain. 


Nonopioid analgesics include common over-the- 
counter medications such as aspirin, acetaminophen 
(Tylenol), and ibuprofen (Advil). These are most often 
used for minor pain, but there are some prescription- 
strength medications in this class. 
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Narcotic analgesics are only available with a doc- 
tor’s prescription and are used for more severe pain, such 
as cancer pain. These drugs include codeine, morphine, 
and methadone. Contrary to earlier beliefs, addiction to 
these painkillers is not common; people who genuinely 
need these drugs for pain control typically do not become 
addicted. However, narcotic use should be limited to 
patients thought to have a short life span (such as people 
with terminal cancer) or patients whose pain is only 
expected to last for a short time (such as people recover- 
ing from surgery). 


Anticonvulsants, as well as antidepressant drugs, 
were initially developed to treat seizures and depression, 
respectively. However, it was discovered that these drugs 
also have pain-killing applications. Furthermore, in cases 
of chronic or extreme pain, it is not unusual for an indi- 
vidual to suffer some degree of depression; therefore, 
antidepressants may serve a dual role. Commonly pre- 
scribed anticonvulsants for pain include phenytoin, car- 
bamazepine, and clonazepam. Tricyclic antidepressants 
include doxepin, amitriptyline, and imipramine. 


Intractable (unrelenting) pain may be treated by 
injections directly into or near the nerve that is transmit- 
ting the pain signal. These root blocks may also be useful 
in determining the site of pain generation. As the under- 
lying mechanisms of abnormal pain are uncovered, other 
pain medications are being developed. 


Drugs are not always effective in controlling pain. 
Surgical methods are used as a last resort if drugs and 
local anesthetics fail. The least destructive surgical pro- 
cedure involves implanting a device that emits electrical 
signals. These signals disrupt the nerve and prevent it 
from transmitting the pain message. However, this 
method may not completely control pain and is not used 
frequently. Other surgical techniques involve destroying 
or severing the nerve, but the use of this technique is lim- 
ited by side effects, including unpleasant numbness. 


Alternative treatment 


Both physical and psychological aspects of pain can 
be dealt with through alternative treatment. Some of the 
most popular treatment options include acupressure and 
acupuncture, massage, chiropractic, and relaxation 
techniques, such as yoga, hypnosis, and meditation. 
Herbal therapies are gaining increased recognition as 
viable options; for example, capsaicin, the component 
that makes cayenne peppers spicy, is used in ointments to 
relieve the joint pain associated with arthritis. Contrast 
hydrotherapy can also be very beneficial for pain relief. 


Lifestyles can be changed to incorporate a healthier 
diet and regular exercise. Regular exercise, aside from 
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KEY TERMS 


Acute pain—Pain in response to injury or another 
stimulus that resolves when the injury heals or the 
stimulus is removed. 


Chronic pain—Pain that lasts beyond the term of 
an injury or painful stimulus. Can also refer to 
cancer pain, pain from a chronic or degenerative 
disease, and pain from an unidentified cause. 


Neuron—A nerve cell. 


Neurotransmitters—Chemicals within the ner- 
vous system that transmit information from or 
between nerve cells. 


Nociceptor—A neuron that is capable of sensing 
pain. 

Referred pain—Pain felt at a site different from the 
location of the injured or diseased part of the body. 
Referred pain is due to the fact that nerve signals 
from several areas of the body may “feed” the same 
nerve pathway leading to the spinal cord and brain. 


Stimulus—A factor capable of eliciting a response 
in a nerve. 


relieving stress, has been shown to increase endorphins, 
painkillers naturally produced in the body. 


Prognosis 


Successful pain treatment is highly dependent on 
successful resolution of the pain’s cause. Acute pain will 
stop when an injury heals or when an underlying prob- 
lem is treated successfully. Chronic pain and abnormal 
pain are more difficult to treat, and it may take longer to 
find a successful resolution. Some pain is intractable and 
will require extreme measures for relief. 


Prevention 


Pain is generally preventable only to the degree that 
the cause of the pain is preventable; diseases and injuries 
are often unavoidable. However, increased pain, pain 
from surgery and other medical procedures, and continu- 
ing pain are preventable through drug treatments and 
alternative therapies. 
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i Pain management 


Definition 


Pain management encompasses pharmacological, 
nonpharmacological, and other approaches to prevent, 
reduce, or stop pain sensations. 


Purpose 


Pain serves as an alert to potential or actual damage 
to the body. The definition for damage is quite broad; 
pain can arise from injury as well as disease. After the 
message is received and interpreted, further pain can be 
counter-productive. Pain can have a negative impact on a 
person’s quality of life and impede recovery from illness 
or injury. Unrelieved pain can become a syndrome in its 
own right and cause a downward spiral in a person’s 
health and outlook. Managing pain properly facilitates 
recovery, prevents additional health complications, and 
improves an individual’s quality of life. 


Description 
What is pain? 


Before considering pain management, a review of 
pain definitions and mechanisms may be useful. Pain is 
the means by which the peripheral nervous system (PNS) 
warns the central nervous system (CNS) of injury or 
potential injury to the body. The CNS comprises the 
brain and spinal cord, and the PNS is composed of the 
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Pain management 


nerves that stem from and lead into the CNS. PNS 
includes all nerves throughout the body except the brain 
and spinal cord. 


A pain message is transmitted to the CNS by special 
PNS nerve cells called nociceptors. Nociceptors are dis- 
tributed throughout the body and respond to different stim- 
uli depending on their location. For example, nociceptors 
that extend from the skin are stimulated by sensations such 
as pressure, temperature, and chemical changes. 


When a nociceptor is stimulated, neurotransmitters 
are released within the cell. Neurotransmitters are chemi- 
cals found within the nervous system that facilitate nerve 
cell communication. The nociceptor transmits its signal to 
nerve cells within the spinal cord, which conveys the pain 
message to the thalamus, a specific region in the brain. 


Once the brain has received and processed the pain 
message and coordinated an appropriate response, pain 
has served its purpose. The body uses natural pain 
killers, called endorphins, that are meant to derail further 
pain messages from the same source. However, these nat- 
ural pain killers may not adequately dampen a continuing 
pain message. Also, depending on how the brain has 
processed the pain information, certain hormones, such 
as prostaglandins, may be released. These hormones 
enhance the pain message and play a role in immune sys- 
tem responses to injury, such as inflammation. Certain 
neurotransmitters, especially substance P and calcitonin 
gene- related peptide, actively enhance the pain message 
at the injury site and within the spinal cord. 


Pain is generally divided into two categories: acute 
and chronic. Nociceptive pain, or the pain that is trans- 
mitted by nociceptors, is typically called acute pain. This 
kind of pain is associated with injury, headaches, disease, 
and many other conditions. It usually resolves once the 
condition that precipitated it is resolved. 


Following some disorders, pain does not resolve. 
Even after healing or a cure has been achieved, the brain 
continues to perceive pain. In this situation, the pain may 
be considered chronic. The time limit used to define 
chronic pain typically ranges from three to six months, 
although some healthcare professionals prefer a more 
flexible definition, and consider chronic pain as pain that 
endures beyond a normal healing time. The pain associ- 
ated with cancer, persistent and degenerative conditions, 
and neuropathy, or nerve damage, is included in the 
chronic category. Also, unremitting pain that lacks an 
identifiable physical cause, such as the majority of cases 
of low back pain, may be considered chronic. The 
underlying biochemistry of chronic pain appears to be 
different from regular nociceptive pain. 


It has been hypothesized that uninterrupted and 
unrelenting pain can induce changes in the spinal cord. 
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In the past, intractable pain has been treated by severing 
a nerve’s connection to the CNS. However, the lack of 
any sensory information being relayed by that nerve can 
cause pain transmission in the spinal cord to go into 
overdrive, as evidenced by the phantom limb pain experi- 
enced by amputees. Evidence is accumulating that unre- 
lenting pain or the complete lack of nerve signals 
increases the number of pain receptors in the spinal cord. 
Nerve cells in the spinal cord may also begin secreting 
pain-amplifying neurotransmitters independent of actual 
pain signals from the body. Immune chemicals, primarily 
cytokines, may play a prominent role in such changes. 


Managing pain 


Considering the different causes and types of pain, 
as well as its nature and intensity, management can 
require an interdisciplinary approach. The elements of 
this approach include treating the underlying cause of 
pain, pharmacological and nonpharmacological thera- 
pies, and some invasive (surgical) procedures. 


Treating the cause of pain underpins the idea of 
managing it. Injuries are repaired, diseases are diag- 
nosed, and certain encounters with pain can be anticipat- 
ed and treated prophylactically (by prevention). Howev- 
er, there are no guarantees of immediate relief from pain. 
Recovery can be impeded by pain and quality of life can 
be damaged. Therefore, pharmacological and other ther- 
apies have developed over time to address these aspects 
of disease and injury. 


PHARMACOLOGICAL OPTIONS. Pain-relieving drugs, 
otherwise called analgesics, include nonsteroidal anti- 
inflammatory drugs (NSAIDs), acetaminophen, nar- 
cotics, antidepressants, anticonvulsants, and others. 
NSAIDs and acetaminophen are available as over-the- 
counter and prescription medications, and are frequently 
the initial pharmacological treatment for pain. These drugs 
can also be used as adjuncts to the other drug therapies, 
which might require a doctor’s prescription. 


NSAIDs include aspirin, ibuprofen (Motrin, Advil, 
Nuprin), naproxen sodium (Aleve), and ketoprofen 
(Orudis KT). These drugs are used to treat pain from 
inflammation and work by blocking production of pain- 
enhancing neurotransmitters, such as prostaglandins. 
Acetaminophen is also effective against pain, but its abil- 
ity to reduce inflammation is limited. 


NSAIDs and acetaminophen are effective for most 
forms of acute (sharp, but of a short course) pain, but 
moderate and severe pain may require stronger medica- 
tion. Narcotics handle intense pain effectively, and are 
used for cancer pain and acute pain that does not respond 
to NSAIDs and acetaminophen. Narcotics are classified 
as either opiates or opioids, and are available only with a 
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doctor’s prescription. Opiates include morphine and 
codeine, which are derived from opium, a substance nat- 
urally found in some poppy species. Opioids are synthet- 
ic drugs based on the structure of opium. This drug class 
includes drugs such as oxycodon, methadone, and 
meperidine (Demerol). 


Narcotics may be ineffective against some forms of 
chronic pain, especially since changes in the spinal cord 
may alter the usual pain signaling pathways. Further- 
more, narcotics are usually not recommended for long- 
term use because the body develops a tolerance to nar- 
cotics, reducing their effectiveness over time. In such sit- 
uations, pain can be managed with antidepressants and 
anticonvulsants, which are also only available with a 
doctor’s prescription. 


Although antidepressant drugs were developed to 
treat depression, it has been discovered that they are also 
effective in combating chronic headaches, cancer pain, 
and pain associated with nerve damage. Antidepressants 
that have been shown to have analgesic (pain reducing) 
properties include amitriptyline (Elavil), trazodone 
(Desyrel), and imipramine (Tofranil). Anticonvulsant 
drugs share a similar background with antidepressants. 
Developed to treat epilepsy, anticonvulsants were found 
to relieve pain as well. Drugs such as phenytoin (Dilan- 
tin) and carbamazepine (Tegretol) are prescribed to treat 
the pain associated with nerve damage. 


Other prescription drugs are used to treat specific 
types of pain or specific pain syndromes. For example, 
corticosteroids are very effective against pain caused by 
inflammation and swelling, and sumatriptan (Imitrex) 
was developed to treat migraine headaches. 


Drug administration depends on the drug type and 
the required dose. Some drugs are not absorbed very well 
from the stomach and must be injected or administered 
intravenously. Injections and intravenous administration 
may also be used when high doses are needed or if an 
individual is nauseous. Following surgery and other med- 
ical procedures, patients may have the option of control- 
ling the pain medication themselves. By pressing a but- 
ton, they can release a set dose of medication into an 
intravenous solution. This procedure has also been 
employed in other situations requiring pain management. 
Another mode of administration involves implanted 
catheters that deliver pain medication directly to the 
spinal cord. Delivering drugs in this way can reduce side 
effects and increase the effectiveness of the drug. 


NONPHARMACOLOGICAL OPTIONS. Pain treatment 
options that do not use drugs are often used as adjuncts 
to, rather than replacements for, drug therapy. One of the 
benefits of non-drug therapies is that an individual can 
take a more active stance against pain. Relaxation tech- 
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niques, such as yoga and meditation, are used to 
decrease muscle tension and reduce stress. Tension and 
stress can also be reduced through biofeedback, in 
which an individual consciously attempts to modify skin 
temperature, muscle tension, blood pressure, and heart 
rate. 


Participating in normal activities and exercising can 
also help control pain levels. Through physical therapy, 
an individual learns beneficial exercises for reducing 
stress, strengthening muscles, and staying fit. Regular 
exercise has been linked to production of endorphins, the 
body’s natural pain killers. 


Acupuncture involves the insertion of small needles 
into the skin at key points. Acupressure uses these same 
key points, but involves applying pressure rather than 
inserting needles. Both of these methods may work by 
prompting the body to release endorphins. Applying heat 
or being massaged are very relaxing and help reduce 
stress. Transcutaneous electrical nerve stimulation 
(TENS) applies a small electric current to certain parts of 
nerves, potentially interrupting pain signals and inducing 
release of endorphins. To be effective, use of TENS 
should be medically supervised. 


INVASIVE PROCEDURES. There are three types of 
invasive procedures that may be used to manage or treat 
pain: anatomic, augmentative, and ablative. These proce- 
dures involve surgery, and certain guidelines should be 
followed before carrying out a procedure with permanent 
effects. First, the cause of the pain must be clearly identi- 
fied. Next, surgery should be done only if noninvasive 
procedures are ineffective. Third, any psychological 
issues should be addressed. Finally, there should be a 
reasonable expectation of success. 


Anatomic procedures involve correcting the injury 
or removing the cause of pain. Relatively common 
anatomic procedures are decompression surgeries, such 
as repairing a herniated disk in the lower back or reliev- 
ing the nerve compression related to carpal tunnel syn- 
drome. Another anatomic procedure is neurolysis, also 
called a nerve block, which involves destroying a portion 
of a peripheral nerve. 


Augmentative procedures include electrical stimula- 
tion or direct application of drugs to the nerves that are 
transmitting the pain signals. Electrical stimulation 
works on the same principle as TENS. In this procedure, 
instead of applying the current across the skin, electrodes 
are implanted to stimulate peripheral nerves or nerves in 
the spinal cord. Augmentative procedures also include 
implanted drug-delivery systems. In these systems, 
catheters are implanted in the spine to allow direct deliv- 
ery of drugs to the CNS. 
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KEY TERMS 


Acute—Referring to pain in response to injury or 
other stimulus that resolves when the injury heals 
or the stimulus is removed. 


Chronic—Referring to pain that endures beyond the 
term of an injury or painful stimulus. Can also refer 
to cancer pain, pain from a chronic or degenerative 
disease, and pain from an unidentified cause. 


CNS or central nervous system—The part of the 
nervous system that includes the brain and the 
spinal cord. 


latrogenic—Resulting from the activity of the 
physician. 
Neuropathy—Nerve damage. 


Neurotransmitter—Chemicals within the nervous 
system that transmit information from or between 
nerve cells. 


Nociceptor—A nerve cell that is capable of sens- 
ing pain and transmitting a pain signal. 


Nonpharmacological—Referring to therapy that 
does not involve drugs. 


Pharmacological—Referring to therapy that relies 
on drugs. 


PNS or peripheral nervous system—Nerves that 
are outside of the brain and spinal cord. 


Stimulus—A factor capable of eliciting a response 
in a nerve. 


Ablative procedures are characterized by severing a 
nerve and disconnecting it from the CNS. However, this 
method may not address potential alterations within the 
spinal cord. These changes perpetuate pain messages and 
do not cease even when the connection between the senso- 
ry nerve and the CNS is severed. With growing understand- 
ing of neuropathic pain and development of less invasive 
procedures, ablative procedures are used less frequently. 
However, they do have applications in select cases of 
peripheral neuropathy, cancer pain, and other disorders. 


Preparation 


Prior to beginning management, pain is thoroughly 
evaluated. Pain scales or questionnaires are used to attach 
an objective measure to a subjective experience. Objec- 
tive measurements allow health care workers a better 
understanding of the pain being experienced by the 
patient. Evaluation also includes physical examinations 
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and diagnostic tests to determine underlying causes. 
Some evaluations require assessments from several view- 
points, including neurology, psychiatry and psychology, 
and physical therapy. If pain is due to a medical proce- 
dure, management consists of anticipating the type and 
intensity of associated pain and managing it preemptively. 


Risks 


Owing to toxicity over the long term, some drugs 
can only be used for acute pain or as adjuncts in chronic 
pain management. NSAIDs have the well-known side 
effect of causing gastrointestinal bleeding, and long-term 
use of acetaminophen has been linked to kidney and liver 
damage. Other drugs, especially narcotics, have serious 
side effects, such as constipation, drowsiness, and nau- 
sea. Serious side effects can also accompany pharmaco- 
logical therapies; mood swings, confusion, bone thin- 
ning, cataract formation, increased blood pressure, and 
other problems may discourage or prevent use of some 
analgesics. 


Nonpharmacological therapies carry little or no risk. 
However, it is advised that individuals recovering from 
serious illness or injury consult with their health care 
providers or physical therapists before making use of 
adjunct therapies. Invasive procedures carry risks similar 
to other surgical procedures, such as infection, reaction 
to anesthesia, iatrogenic (injury as a result of treatment) 
injury, and failure. 


A traditional concern about narcotics use has been 
the risk of promoting addiction. As narcotic use contin- 
ues over time, the body becomes accustomed to the drug 
and adjusts normal functions to accommodate to its pres- 
ence. Therefore, to elicit the same level of action, it is 
necessary to increase dosage over time. As dosage 
increases, an individual may become physically depen- 
dent on narcotic drugs. 


However, physical dependence is different from psy- 
chological addiction. Physical dependence is character- 
ized by discomfort if drug administration suddenly stops, 
while psychological addiction is characterized by an 
overpowering craving for the drug for reasons other than 
pain relief. Psychological addiction is a very real and 
necessary concern in some instances, but it should not 
interfere with a genuine need for narcotic pain relief. 
However, caution must be taken with people with a histo- 
ry of addictive behavior. 


Normal results 


Effective application of pain management tech- 
niques reduces or eliminates acute or chronic pain. This 
treatment can improve an individual’s quality of life and 
aid in recovery from injury and disease. 
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Pain relievers see Analgesics 
Painful menstruation see Dysmenorrhea 


Palliative cancer therapy see Cancer 
therapy, palliative 


i Palpitations 


Definition 


A sensation in which a person is aware of an irregu- 
lar, hard, or rapid heartbeat. 


Description 


Palpitations mean that the heart is not behaving nor- 
mally. It can appear to skip beats, beat rapidly, beat irregu- 
larly, or thump in the chest. Although palpitations are very 
common and often harmless, they can be frightening to the 
person, who is usually unaware of his or her heartbeat. 


Palpitations can also be a sign of serious heart trou- 
ble. Palpitations that are caused by certain types of 
abnormal heart rhythms (arrhythmias) can be serious, 
and even fatal if left untreated. Recognizable arrhythmias 
are present in a small number of patients who have palpi- 
tations. Immediate medical attention should be sought 
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for palpitations that feel like a very fast series of heart- 
beats, last more than two or three minutes, and are unre- 
lated to strenuous physical activity, obvious fright, or 
anger. Medical attention should also be sought if palpita- 
tions are accompanied by chest pain, dizziness, short- 
ness of breath, or an overall feeling of weakness. 


Most people have experienced a skipped or missed 
heartbeat, which is really an early beat and not a skipped 
beat at all. After a premature heartbeat, the heart rests for 
an instant then beats with extra force, making the person 
feel as if the heart has skipped a beat. This type of palpi- 
tation is nothing to worry about unless it occurs frequent- 
ly. Severe palpitations feel like a thudding or fluttering 
sensation in the chest. After chest pain, palpitations are 
the most common reason that people are referred for car- 
diology evaluation. 


Causes and symptoms 


Palpitations can be caused by anxiety, arrhythmias, 
caffeine, certain medications, cocaine and other amphet- 
amines, emotional stress, overeating, panic, somatiza- 
tion, and vigorous exercise. There may be no other 
symptoms. But, anxiety, dizziness, shortness of breath, 
and chest pain may be signs of more severe arrhythmias. 


Diagnosis 


Palpitations are diagnosed through a medical history, a 
physical examination, an electrocardiogram (ECG), and 
screening for psychiatric disorders. It is often difficult to 
distinguish palpitations from panic disorder, a common 
problem in which the person experiences frequent and 
unexplained “fight-or-flight” responses, which is the 
body’s natural physical reaction to extreme danger or phys- 
ical exertion, but without the obvious external stimulus. 


To accurately diagnose palpitations, one of the irreg- 
ular heartbeats must be “captured” on an EKG, which 
shows the heart’s activity. Electrodes covered with a type 
of gel that conducts electrical impulses are placed on the 
patient’s chest, arms, and legs. These electrodes send 
impulses of the heart’s activity to a recorder, which 
traces them on paper. This electrocardiography test 
takes about 10 minutes and is performed in a physician’s 
office or hospital. Because the palpitations are unlikely 
to occur during a standard EKG, Holter monitoring is 
often performed. In this procedure, the patient wears a 
small, portable tape recorder that is attached to a belt or 
shoulder strap and connected to electrode disks on his or 
her chest. The Holter monitor records the heart’s rhythm 
during normal activities. Some medical centers are now 
using event recorders that the patient can carry for weeks 
or months. When the palpitations occur, the patient 
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Arrhythmia—Any variation from the normal heart- 
beat. Some arrhythmias are harmless, while oth- 
ers, such as ventricular tachycardia, ventricular 
fibrillation, and ventricular standstill, can be fatal. 


Somatization—Anxiety converted into physical 
symptoms. Somatization is a sign of panic disorder. 


presses a button on the device, which captures the infor- 
mation about the palpitations for physician evaluation. 
Later the recording can be transmitted over the telephone 
line for analysis. 


Treatment 


Most palpitations require no treatment. Persistent 
palpitations can be treated with small doses of a beta 
blocker. Beta blockers are drugs that tend to lower blood 
pressure. They slow the heart rate and decrease the force 
with which the heart pumps. If the cause of the palpita- 
tions is determined to be an arrhythmia, medical or surgi- 
cal treatment may be prescribed, although surgery is 
rarely needed. 


Alternative treatment 


Alternative treatments for palpitations should be used 
only as a complement to traditional medicine. Alternative 
treatments include: aromatherapy, Chinese herbs, herbal 
therapies, homeopathic medicine, exercise, mind/body 
medicine, and diet and nutrition. In aromatherapy, 
adding citrus oils to bath water may help with minor pal- 
pitations. Some Chinese herbs can also help, but others 
can worsen arrhythmias, so a qualified herbalist should be 
consulted. Herbal therapies such as hawthorn (Crataegus 
laevigata) and motherwort (Leonurus cardiaca) can help 
with palpitations. Homeopathic remedies such as Lach- 
esis, Digitalis, and Aconite (Aconitum nnapellus) may be 
used to control palpitations but should be taken only 
when prescribed by a homeopathic physician. Mind/body 
medicine such as meditation and yoga can help the per- 
son relax, eliminating or reducing palpitations caused by 
anxiety or stress. Reducing or eliminating tea, cola, cof- 
fee, and chocolate, and consuming adequate amounts of 
the minerals calcium, magnesium, and potassium can 
help reduce or eliminate palpitations. 


Prognosis 


Most palpitations are harmless, but some can be a 
sign of heart trouble, which could be fatal if left untreated. 
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Prevention 


Palpitations not caused by arrhythmias can be pre- 
vented by reducing or eliminating anxiety and emotional 
stress, and reducing or eliminating consumption of tea, 
cola, coffee, and chocolate. Exercise can also help, but a 
treadmill stress test performed by a physician should be 
considered first to make sure the exercise is safe. 


Resources 
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Lori De Milto 


Panax quinquefolius see Ginseng 
Pancreas removal see Pancreatectomy 


I Pancreas transplantation 


Definition 


Pancreas transplantation is a surgical procedure in 
which a diseased pancreas is replaced with a healthy pan- 
creas that has been obtained immediately after death 
from an immunologically compatible donor. 
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A surgeon harvests the islets of Langerhans from a donor pancreas. (Photograph by Daniel Portnoy. AP/Wide World Photo. 
Reproduced by permission.) 


Purpose 


The pancreas secretes insulin to regulate glucose 
(sugar) metabolism. Failure to regulate glucose levels 
leads to diabetes. Over one million patients in the United 
States have insulin dependent (type I) diabetes mellitus. 
Successful pancreas transplantation allows the body to 
make and secrete its own insulin, and establishes insulin 
independence for these patients. 


Pancreas transplantation is major surgery that 
requires suppression of the immune system to prevent 
the body from rejecting the transplanted pancreas. 
Immunosuppressive drugs have serious side effects. 
Because of these side effects, in 1996, 85% of pancreas 
transplants were performed simultaneously with kidney 
transplants, 10% after a kidney transplant, and only 5% 
were performed as a pancreas transplant alone. 


The rationale for this is that patients will already be 
receiving immunosuppressive treatments for the kidney 
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transplant, so they might as well receive the benefit of a 
pancreas transplant as well. Patients considering pan- 
creas transplantation alone must decide with their doc- 
tors whether life-long treatment with immunosuppressive 
drugs is preferable to life-long insulin dependence. 


The best candidates for pancreas transplantation are: 
e between the ages of 20-40 


e those who have extreme difficulty regulating their glu- 
cose levels 


e those who have few secondary complications of dia- 
betes 


e those who are in good cardiovascular health. 


Precautions 


Many people with diabetes are not good candidates 
for a pancreas transplant. Others do not have tissue com- 
patibility with the donor organ. People who are success- 
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National Transplant Waiting List By Organ Type 
(June 2000) 


Organ Needed Number Waiting 


Kidney 

Liver 

Heart 

Lung 
Kidney-Pancreas 
Pancreas 
Heart-Lung 
Intestine 


fully controlling their diabetes with insulin injections are 
usually not considered for pancreas transplants. 


Description 


Once a donor pancreas is located, the patient is pre- 
pared for surgery. Since only about 1,000 pancreas trans- 
plants are performed each year in the United States, the 
operation usually occurs at a hospital where surgeons 
have special expertise in the procedure. 


The surgeon makes an incision under the ribs and 
locates the pancreas and duodenum. The pancreas and 
duodenum (part of the small intestine) are removed. The 
new pancreas and duodenum are then connected to the 
patient’s blood vessels. 


Replacing the duodenum allows the pancreas to 
drain into the gastrointestinal system. The transplant can 
also be done creating a bladder drainage. Bladder 
drainage makes it easier to monitor organ rejection. Once 
the new pancreas is in place, the abdomen and skin are 
closed. This surgery is often done at the same time as 
kidney transplant surgery. 


Preparation 


After the patient and doctor have decided on a pan- 
creas transplant, a complete immunological study is done 
to match the patient to a donor. All body functions are 
evaluated. The timing of surgery depends on the avail- 
ability of a donated organ. 


Aftercare 


Patients receiving a pancreas transplantation are 
monitored closely for organ rejection, and all vital body 
functions are monitored also. The average hospital stay is 
three weeks. It takes about six months to recover from 
surgery. Patients will take immunosuppressive drugs for 
the rest of their lives. 
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Duodenum—tThe section of the small intestine 
immediately after the stomach. 


Risks 


Diabetes and poor kidney function greatly increase 
the risk of complications from anesthesia during surgery. 
Organ rejection, excessive bleeding, and infection are 
other major risks associated with this surgery. 


Normal results 


During a nine year period from 1987 to 1996, the 
patient survival rate for all types of pancreas transplants 
(with or without associated kidney transplant) was 92% 
after one year and 86% after three years. In a successful 
transplant, the pancreas begins producing insulin, bring- 
ing the regulation of glucose back under normal body 
control. Natural availability of insulin prevents the devel- 
opment of additional damage to the kidneys and blind- 
ness associated with diabetes. Many patients report an 
improved quality of life. 


Resources 


PERIODICALS 

Stratta, R. J. “Vascularized Pancreas Transplantation: The Ulti- 
mate Treatment for Insulin Dependent Diabetes.” British 
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diabetes.org>. 


Tish Davidson 


i Pancreatectomy 


Definition 


Pancreatectomy is the surgical removal of the pan- 
creas. Pancreatectomy may be total, in which case the 
whole organ is removed, or partial, referring to the 
removal of part of the pancreas. 
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Purpose 


Pancreatectomy is the most effective treatment for 
cancer of the pancreas, an abdominal organ that secretes 
digestive enzymes, insulin, and other hormones. The thick- 
est part of the pancreas near the duodenum (small intestine) 
is called the head, the middle part is called the body, and 
the thinnest part adjacent to the spleen is called the tail. 


While surgical removal of tumors in the pancreas is 
preferred, it is only possible in the 10-15% of patients 
who are diagnosed early enough for a potential cure. 
Patients who are considered suitable for surgery usually 
have small tumors in the head of the pancreas (close to 
the duodenum, or first part of the small intestine), have 
jaundice as their initial symptom, and have no evidence 
of metastatic disease (spread of cancer to other sites). 


Pancreatectomy is sometimes necessary when the 
pancreas has been severely injured by trauma, especially 
injury to the body and tail of the pancreas. While such 
surgery removes normal pancreatic tissue as well, the 
long-term consequences of this surgery are minimal, 
with virtually no effects on the production of insulin, 
digestive enzymes, and other hormones. 


Chronic pancreatitis is another condition for which 
pancreatectomy is occasionally performed. Chronic pan- 
creatitis—or continuing inflammation of the pancreas 
that results in permanent damage to this organ—can 
develop from long-standing, recurring episodes of acute 
(periodic) pancreatitis. This painful condition usually 
results from alcohol abuse or the presence of gallstones. 
In most patients with alcohol-induced disease, the pan- 
creas is widely involved, therefore, surgical correction is 
almost impossible. 


Precautions 


Pancreatectomy is only performed when surgery 
provides a clear benefit. Patients who have tumors that 
are obviously not operable should be carefully excluded 
from consideration. 


Description 


Pancreatectomy sometimes entails removal of the 
entire pancreas, called a total pancreatectomy, but more 
often involves removal of part of the pancreas, which is 
called a subtotal pancreatectomy, or distal pancreatecto- 
my, when the body and tail of the pancreas are removed. 
When the duodenum is removed along with all or part of 
the pancreas, the procedure is called a pancreaticoduo- 
denectomy, which surgeons sometimes refer to as 
“Whipple’s procedure.” Pancreaticoduodenectomy is 
being used increasingly for treatment of a variety of 
malignant and benign diseases of the pancreas. 
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Regional lymph nodes are usually removed during 
pancreaticoduodenectomy. In distal pancreatectomy, the 
spleen may also be removed. 


Preparation 


Patients with symptoms of a pancreatic disorder 
usually undergo a number of tests before surgery is 
even considered. These can include ultrasonography, x- 
ray examinations, computed tomography scans (CT 
scan), and endoscopic retrograde cholangiopancre- 
atography (ERCP), an x-ray imaging technique. Tests 
may also include angiography, an x-ray technique for 
visualizing the arteries feeding the pancreas, and needle 
aspiration cytology, in which cells are drawn from areas 
suspected to contain cancer. Such tests aid in the diag- 
nosis of the pancreatic disorder and in the planning of 
the operation. 


Since many patients with pancreatic cancer are 
undernourished, appropriate nutritional support, some- 
times by tube feedings, may be required prior to surgery. 


Some patients with pancreatic cancer deemed suit- 
able for pancreatectomy will undergo chemotherapy 
and/or radiation therapy. This treatment is aimed at 
shrinking the tumor, which will improve the chances for 
successful surgical removal. Sometimes, patients who 
are not initially considered surgical candidates may 
respond so well to chemoradiation that surgical treatment 
becomes possible. Radiation therapy may also be applied 
during the surgery (intraoperatively) to improve the 
patient’s chances of survival, but this treatment is not yet 
in routine use. Some studies have shown that intraopera- 
tive radiation therapy extends survival by several months. 


Patients undergoing distal pancreatectomy that 
involves removal of the spleen may receive preoperative 
medication to decrease the risk of infection. 


Aftercare 


Pancreatectomy is major surgery. Therefore, extend- 
ed hospitalization is usually required. Some studies 
report an average hospital stay of about two weeks. 


Some cancer patients may also receive combined 
chemotherapy and radiation therapy after surgery. This 
additional treatment has been clearly shown to enhance 
survival from pancreatic cancer. 


Removal of all or part of the pancreas can lead to a 
condition called pancreatic insufficiency, in which food 
cannot be normally processed by the body, and insulin 
secretion may be inadequate. These conditions can be 
treated with pancreatic enzyme replacement therapy, to 
supply digestive enzymes, and insulin injections, to sup- 
ply insulin. 
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Chemotherapy—A treatment of the cancer with 
synthetic drugs that destroy the tumor either by 
inhibiting the growth of the cancerous cells or by 
killing the cancer cells. 


Computed tomography (CT) scan—A medical pro- 
cedure where a series of x rays are taken and put 
together by a computer in order to form detailed 
pictures of areas inside the body. 


Magnetic resonance imaging (MRI)—A medical 
procedure used for diagnostic purposes where pic- 
tures of areas inside the body can be created using 
a magnet linked to a computer. 


Pancreas—A large gland located on the back wall 
of the abdomen, extending from the duodenum 
(first part of the small intestine) to the spleen. The 
pancreas produces enzymes essential for digestion, 
and the hormones insulin and glucagon, which play 
a role in diabetes. 


Risks 


The mortality rate for pancreatectomy has improved 
in recent years to 5—10%, depending on the extent of the 
surgery and the experience of the surgeon. A study of 
650 patients at Johns Hopkins Medical Institution, Balti- 
more, found that only nine patients, or 1.4%, died from 
complications related to surgery. 


There is still, however, a fairly high risk of compli- 
cations following any form of pancreatectomy. The 
Johns Hopkins study documented complications in 41% 
of cases. The most devastating complication is postoper- 
ative bleeding, which increases the mortality risk to 20- 
50%. In cases of postoperative bleeding, the patient may 
be returned to surgery to find the source of hemorrhage, 
or may undergo other procedures to stop the bleeding. 


One of the most common complications from a pan- 
creaticoduodenectomy is delayed gastric emptying, a 
condition in which food and liquids are slow to leave the 
stomach. This complication occurred in 19% of patients 
in the Johns Hopkins study. To manage this problem, 
many surgeons insert feeding tubes at the original opera- 
tion site, through which nutrients can be fed directly into 
the patient’s intestines. This procedure, called enteral 
nutrition, maintains the patient’s nutrition if the stomach 
is slow to recover normal function. Certain medications, 
called promotility agents, can help move the nutritional 
contents through the gastrointestinal tract. 
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Pancreaticoduodenectomy—Removal of all or part 
of the pancreas along with the duodenum. Also 
known as “Whipple’s procedure” or “Whipple’s 
operation”. 


Pancreatitis—Inflammation of the pancreas, either 
acute (sudden and episodic) or chronic, usually 
caused by excessive alcohol intake or gallbladder 
disease. 


Radiation therapy—A treatment using high energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Ultrasonogram—A procedure where high-frequen- 
cy sound waves that cannot be heard by human 
ears are bounced off internal organs and tissues. 
These sound waves produce a pattern of echoes 
which are then used by the computer to create 
sonograms or pictures of areas inside the body. 


The other most common complication is pancreatic 
anastomotic leak. This is a leak in the connection that the 
surgeon makes between the remainder of the pancreas 
and the other structures in the abdomen. Most surgeons 
handle the potential for this problem by assuring that 
there will be adequate drainage from the surgical site. 


Normal results 


Unfortunately, pancreatic cancer is the most lethal 
form of gastrointestinal malignancy. However, for a 
highly selective group of patients, pancreatectomy offers 
a chance for cure, especially when performed by experi- 
enced surgeons. The overall five-year survival rate for 
patients who undergo pancreatectomy for pancreatic can- 
cer is about 10%; patients who undergo pancreaticoduo- 
denectomy have a 4—5% survival at five years. The risk 
for tumor recurrence is thought to be unaffected by 
whether the patient undergoes a total pancreatectomy or 
a pancreaticoduodenectomy, but is increased when the 
tumor is larger than 3 cm and the cancer has spread to the 
lymph nodes or surrounding tissue. 


After total pancreatectomy, the body loses the ability 
to secrete insulin, enzymes, and other substances, there- 
fore, certain medications will be required to compensate 
for this. In some cases of pancreatic disease, the pancreas 
ceases to function normally, then total pancreatectomy may 
be preferable to other less radical forms of the operation. 
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When pancreatectomy is performed for chronic pan- 
creatitis, the majority of patients obtain some relief from 
pain. Some studies report that one half to three quarters 
of patients become free of pain. 


Resources 
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Caroline A. Helwick 


i Pancreatic cancer, endocrine 


Definition 


Endocrine pancreatic cancer is a disease in which 
cancerous cells originate within the tissues of the pan- 
creas that produce hormones. 


Description 


The pancreas is a 6-8 in (15—20 cm) long, slipper- 
shaped gland located in the abdomen. It lies behind the 
stomach, within a loop formed by the small intestine. 
Other nearby organs include the gallbladder, spleen, and 
liver. The pancreas has a wide end (head), a narrow end 
(tail), and a middle section (body). A healthy pancreas is 
important for normal food digestion and plays a critical 
role in the body’s metabolic processes. The pancreas has 
two main functions, each performed by distinct types of 
tissue. The exocrine tissue secretes fluids into the other 
organs of the digestive system, while the endocrine tissue 
secretes substances that are circulated in the bloodstream. 
The exocrine pancreas makes up the vast majority of the 
gland; it produces pancreatic juices containing enzymes 
that help break down proteins and fatty food. The 
endocrine tissue of the pancreas makes up only 2% of the 
gland’s total mass. It consists of small patches of cells that 
produce hormones (like insulin) that control how the 
body stores and uses nutrients. These patches are called 
islets (islands) of Langerhans or islet cells and are inter- 
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spersed evenly throughout the pancreas. Each islet con- 
tains approximately 1,000 endocrine cells and a dense 
network of capillaries (tiny blood vessels), which allows 
immediate entry of hormones into the circulatory system. 


Pancreatic tumors are classified as either exocrine or 
endocrine tumors depending on which type of tissue they 
arise from within the gland. Endocrine tumors of the 
pancreas are very rare, accounting for only 5% of all 
pancreatic cancers. The majority of endocrine pancreatic 
tumors are functional adenocarcinomas that overproduce 
a specific hormone. There are several types of islet cells 
and each produces its own hormone or peptide (small 
protein molecule). Functional endocrine tumors are 
named after the hormone they secrete. Insulinoma is the 
most common tumor of the endocrine pancreas. Patients 
with this disease usually develop hypoglycemia due to 
increased insulin production that leads to abnormally low 
blood sugar levels. Gastrinoma, a disease in which gas- 
trin (hormone that stimulates stomach acid production) is 
overproduced, causes multiple ulcers in the upper gas- 
trointestinal (GI) tract. Gastrinoma was first described in 
patients with a rare form of severe peptic ulcer disease 
known as Zollinger-Ellison syndrome (ZES). The less 
common glucagonoma causes mild diabetes due to 
excess glucagon (hormone that stimulates glucose pro- 
duction) secretion. Other rare islet cell tumors include 
vipoma (vasoactive intestinal peptide) and somatostatin- 
oma. Nonfunctional pancreatic endocrine tumors are not 
associated with an excess production of any hormone 
and can be difficult to distinguish from exocrine pancre- 
atic cancer. Cancers of the endocrine pancreas are rela- 
tively slow-growing compared to the more common duc- 
tal adenocarcinomas of the exocrine pancreas. 


Between one and four cases of insulinoma occur per 
million people per year, and 90% of these tumors are 
benign. They occur mostly between the ages of 50 and 60 
and affect men and women equally. Less than three cases 
of gastrinoma per million people are diagnosed each year, 
but it is the most common functional islet cell tumor in 
patients with multiple endocrine tumors, a condition 
known as multiple endocrine neoplasia (MEN) syndrome. 
Vipoma and glucagonoma are even rarer and they occur 
more frequently in women. Somatostatinoma is exceeding- 
ly uncommon, and less than 100 cases have been reported 
worldwide. Nonfunctional islet cell cancers account for 
approximately one-third of all cancers of the endocrine 
pancreas, and the majority of these are malignant. 


Causes and symptoms 


There are no known causes of islet cell cancer, but a 
small percentage of cases occur due to hereditary syn- 
dromes such as MEN. This is a condition that frequently 
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causes more than one tumor in several endocrine glands, 
such as the parathyroid and pituitary, in addition to the 
islet cells of the pancreas. Twenty-five percent of gastri- 
nomas and less than 10% of insulinomas occur in MEN 
patients. Von Hippel-Lindau (VHL) syndrome is another 
genetic disorder that causes multiple tumors, and 
10-15% of VHL patients will develop islet cell cancer. 


Symptoms vary among the different islet cell cancer 
types. Insulinoma causes repeated episodes of hypo- 
glycemia, sweating, and tremors, while patients with gas- 
trinoma have inflammation of the esophagus, epigastric 
pain, multiple ulcers, and possibly diarrhea. Symptoms of 
glucagonoma include a distinctive skin rash, inflammation 
of the stomach, glucose intolerance, weight loss, weak- 
ness, and anemia (less common). Patients with vipoma 
have episodes of profuse, watery diarrhea, even after fast- 
ing. Somatostatinoma causes mild diabetes, diarrhea/steat- 
orrhea (fatty stools), weight loss, and gallbladder disease. 
Nonfunctional endocrine tumors frequently produce the 
same symptoms as cancer of the exocrine pancreas such as 
abdominal pain, jaundice, and weight loss. 


Diagnosis 

A thorough physical exam is usually performed 
when a patient presents with the above symptoms, how- 
ever, functional endocrine tumors of the pancreas tend to 
be small and are not detected by palpating the abdomen. 
Once other illnesses such as infection are ruled out, the 
doctor will order a series of blood and urine tests. The 
functional endocrine tumors can be identified through 
increased levels of hormone in the bloodstream. 


Functional endocrine tumors can occur in multiple 
sites in the pancreas and are often small (less than | cm), 
making them difficult to diagnose. Nonfunctional tumors 
tend to be larger, which makes them difficult to distin- 
guish from tumors of the exocrine pancreas. Methods 
such as computed tomography (CT) scan and magnetic 
resonance imaging (MRI) are used to take pictures of the 
internal organs and allow the doctor to determine whether 
a tumor is present. Somatostatin receptor scintigraphy 
(trade name OctreoScan) is an imaging system used to 
localize endocrine tumors, especially gastrinomas and 
somatostatinomas. Endoscopic ultrasound (EUS) is a 
more sensitive technique that may be used if a CT scan 
fails to detect a tumor. Endocrine tumors usually have 
many blood vessels, so angiography may be useful in the 
doctor’s assessment and staging of the tumor. Surgical 
exploration is sometimes necessary in order to locate very 
small tumors that occur in multiple sites. These tech- 
niques also help the doctor evaluate how far the tumor has 
spread. A biopsy can be taken to confirm diagnosis, but 
more often, doctors look at the size and local invasion of 
the tumor in order to plan a treatment strategy. 
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Treatment 
Staging 


The staging system for islet cell cancer is still evolv- 
ing, but the tumors typically fall into three categories: 
cancers that arise in one location within the pancreas, 
cancers that arise in several locations within the pan- 
creas, and cancers that have spread to nearby lymph 
nodes or to other organs in the body. 


Surgery is the only curative method for islet cell can- 
cers, and studies have shown that an aggressive surgical 
approach can improve survival and alleviate symptoms of 
the disease. As with most forms of cancer, the earlier it is 
diagnosed, the greater the chance for survival. With the 
exception of insulinoma, the majority of islet cell tumors 
are malignant at the time of diagnosis, and more than half 
are metastatic. However, surgery and chemotherapy have 
been shown to improve the outcome of patients even if 
they have metastatic disease. Surgery may include partial 
or total removal of the pancreas, and in patients with gas- 
trinoma, the stomach may be removed as well. Streptozo- 
tocin, doxorubicin, and 5-fluorouracil (5-FU) are 
chemotherapeutic agents commonly used in the treatment 
of islet cell cancer. Patients may experience nausea and 
vomiting as well as kidney toxicity from streptozotocin, 
and bone marrow suppression from doxorubicin. Hor- 
mone therapy is used to relieve the symptoms of function- 
al tumors by inhibiting excess hormone production. Other 
techniques may be used to block blood flow to the liver in 
an attempt to kill the cancer cells that have spread there. 
Abdominal pain, nausea, vomiting and fever may result 
from this type of treatment. Radiation has little if any role 
in the treatment of islet cell cancer. 


Prognosis 


Islet cell cancers overall have a more favorable prog- 
nosis than cancers of the exocrine pancreas, and the 
median survival from diagnosis is three and a half years. 
This is mainly due to their slow-growing nature. Insuli- 
nomas have a five-year survival rate of 80% and gastri- 
nomas have 65%. When malignant, islet cell cancers do 
not generally respond well to chemotherapy, and the 
treatment is mainly palliative. Most patients with metas- 
tasis do not survive five years. Islet cell cancer tends to 
spread to the surrounding lymph nodes, stomach, small 
intestine, and liver. 


Prevention 


There are no known risk factors associated with spo- 
radic islet cell cancer. Therefore, it is not clear how to 
prevent its occurrence. Individuals with MEN syndrome 
or VHL, however, have a genetic predisposition to devel- 
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KEY TERMS 


Adenocarcinoma—A malignant tumor that arises 
within the tissues of a gland and retains its glandu- 
lar structure. 


Angiography—Diagnostic technique used to study 
blood vessels in a tumor. 


Biopsy—Removal and microscopic examination 
of cells to determine whether they are cancerous. 


Chemotherapy— Drug treatment administered to 
kill cancerous cells. 


Endocrine—Refers to glands that secrete hor- 
mones circulated in the bloodstream. 


Endoscopic ultrasonography (EUS)—Diagnostic 
imaging technique where an ultrasound probe is 
inserted down a patient's throat to determine if a 
tumor is present. 


Gastrinoma—Tumor that arises from the gastrin- 
producing cells in the pancreas. 


Insulinoma—Tumor that arises from the insulin- 
producing cells in the pancreas. 


Islets of Langerhans—Clusters of cells in the pan- 
creas that make up the endocrine tissue. 


oping islet cell cancer and should be screened regularly 
in an effort to catch the disease early. 
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i Pancreatic cancer, exocrine 


Definition 


Exocrine pancreatic cancer is a disease in which 
cancerous cells originate within the tissues of the pan- 
creas that produce digestive juices. 


Description 


The pancreas is a 6—8 in (15—20 cm) long, slipper- 
shaped gland located in the abdomen. It lies behind the 
stomach, within a loop formed by the small intestine. 
Other nearby organs include the gallbladder, spleen, and 
liver. The pancreas has a wide end (head), a narrow end 
(tail), and a middle section (body). A healthy pancreas is 
important for normal food digestion and also plays a crit- 
ical role in the body’s metabolic processes. The pancreas 
has two main functions, and each are performed by dis- 
tinct types of tissue. The exocrine tissue makes up the 
vast majority of the gland and secretes fluids into the 
other organs of the digestive system. The endocrine tis- 
sue secretes hormones (like insulin) that are circulated in 
the bloodstream, and these substances control how the 
body stores and uses nutrients. The exocrine tissue of the 
pancreas, comprised mostly of acinar cells and ductal 
cells, produces pancreatic (digestive) juices. These juices 
contain several enzymes that help break down proteins 
and fatty foods. The exocrine pancreas forms an intricate 
system of channels or ducts, which are tubular structures 
that carry pancreatic juices to the small intestine where 
they are used for digestion. 


Pancreatic tumors are classified as either exocrine or 
endocrine tumors depending on which type of tissue they 
arise from within the gland. Ninety-five percent of pan- 
creatic cancers occur in the tissues of the exocrine pan- 
creas. Ductal adenocarcinomas arise in the cells that line 
the ducts of the exocrine pancreas and account for 80% to 
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90% of all tumors of the pancreas. Unless specified, near- 
ly all reports on pancreatic cancer refer to ductal adeno- 
carcinomas. Less common types of pancreatic exocrine 
tumors include acinar cell carcinoma, cystic tumors that 
are typically benign but may become cancerous, and pap- 
illary tumors that grow within the pancreatic ducts. Pan- 
creatoblastoma is a very rare disease that primarily affects 
young children. Two-thirds of pancreatic tumors occur in 
the head of the pancreas, and tumor growth in this area 
can lead to the obstruction of the nearby common bile 
duct that empties bile fluid into the small intestine. When 
bile cannot be passed into the intestine, patients may 
develop yellowing of the skin and eyes (jaundice) due to 
the buildup of bilirubin (a component of bile) in the 
bloodstream. Tumor blockage of bile or pancreatic ducts 
may also cause digestive problems since these fluids con- 
tain critical enzymes in the digestive process. Depending 
on their size, pancreatic tumors may cause abdominal 
pain by pressing on the surrounding nerves. Because of 
its location deep within the abdomen, pancreatic cancer 
often remains undetected until it has spread to other 
organs such as the liver or lung. Pancreatic cancer tends to 
rapidly spread to other organs, even when the primary 
(original) tumor is relatively small. 


Though pancreatic cancer accounts for only 3% of all 
cancers, it is the fifth most frequent cause of cancer 
deaths. In 2001, an estimated 29,200 new cases of pancre- 
atic cancer will be diagnosed in the United States. Pancre- 
atic cancer is primarily a disease associated with 
advanced age, with 80% of cases occurring between the 
ages of 60 and 80. Men are almost twice as likely to 
develop this disease than women. Countries with the 
highest frequencies of pancreatic cancer include the Unit- 
ed States, New Zealand, Western European nations, and 
Scandinavia. The lowest occurrences of the disease are 
reported in India, Kuwait, and Singapore. African-Ameri- 
cans have the highest incidence of pancreatic cancer of 
any ethnic group worldwide. Whether this difference is 
due to diet or environmental factors remains unclear. 


Causes and symptoms 


Although the exact cause for pancreatic cancer is 
not known, several risk factors have been shown to 
increase susceptibility to this particular cancer, the 
greatest of which is cigarette smoking. Approximately 
one-third of pancreatic cancer cases occur among smok- 
ers. People who have diabetes develop pancreatic cancer 
twice as often as non-diabetics. Numerous studies sug- 
gest that a family history of pancreatic cancer is another 
strong risk factor for developing the disease, particularly 
if two or more relatives in the immediate family have the 
disease. Other risk factors include chronic (long-term) 
inflammation of the pancreas (pancreatitis), diets high in 
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fat, and occupational exposure to certain chemicals such 
as petroleum. 


Pancreatic cancer often does not produce symptoms 
until it reaches an advanced stage. Patients may then pre- 
sent with the following signs and symptoms: 


* upper abdominal and/or back pain 
e jaundice 

e weight loss 

e loss of appetite 

e diarrhea 

* weakness 


e nausea 


These symptoms may also be caused by other ill- 
nesses; therefore, it is important to consult a doctor for 
an accurate diagnosis. 


Diagnosis 


Pancreatic cancer is difficult to diagnose, especially 
in the absence of symptoms, and there is no current 
screening method for early detection. The most sophisti- 
cated techniques available often do not detect very small 
tumors that are localized (have not begun to spread). At 
advanced stages where patients show symptoms, a num- 
ber of tests may be performed to confirm diagnosis and 
to assess the stage of the disease. Approximately half of 
all pancreatic cancers are metastatic (have spread to 
other sites) at the time of diagnosis. 


The first step in diagnosing pancreatic cancer is a 
thorough medical history and complete physical exami- 
nation. The abdomen will be palpated to check for fluid 
accumulation, lumps, or masses. If there are signs of 
jaundice, blood tests will be performed to rule out the 
possibility of liver diseases such as hepatitis. Urine and 
stool tests may be performed as well. 


Non-invasive imaging tools such as computed 
tomography (CT) scans and magnetic resonance imaging 
(MRI) can be used to produce detailed pictures of the 
internal organs. CT is the tool most often used to diag- 
nose pancreatic cancer, as it allows the doctor to deter- 
mine if the tumor can be removed by surgery or not. It is 
also useful in staging a tumor by showing the extent to 
which the tumor has spread. During a CT scan, patients 
receive an intravenous injection of a contrast dye so the 
organs can be visualized more clearly. MRI may be per- 
formed instead of CT if a patient has an allergy to the CT 
contrast dye. In some cases where the tumor is impinging 
on blood vessels or nearby ducts, MRI may be used to 
generate an image of the pancreatic ducts. 


If the doctor suspects pancreatic cancer and no visi- 
ble masses are seen with a CT scan, a patient may under- 
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KEY TERMS 


Acinar cell carcinoma—A malignant tumor arising 
from the acinar cells of the pancreas. 


Angiography—Diagnostic technique used to study 
blood vessels in a tumor. 


Biopsy—Removal and microscopic examination of 
cells to determine whether they are cancerous. 


Cancer vaccines—A treatment that uses the 
patient’s immune system to attack cancer cells. 


Chemotherapy—Drug treatment administered to 
kill cancerous cells. 


Ductal adenocarcinoma—A malignant tumor aris- 
ing from the duct cells within a gland. 


Endoscopic retrograde cholangiopancreatography 
(ERCP)—Diagnostic technique used to obtain a 
biopsy. Also a surgical method of relieving biliary 
obstruction caused by a tumor. 


Endoscopic ultrasonography (EUS)—Diagnostic 
imaging technique in which an ultrasound probe is 


go a combination of invasive tests to confirm the pres- 
ence of a pancreatic tumor. Endoscopic ultrasound 
(EUS) involves the use of an ultrasound probe at the end 
of a long, flexible tube that is passed down the patient’s 
throat and into the stomach. This instrument can detect a 
tumor mass through high frequency sound waves and 
echoes. EUS can be accompanied by fine needle aspira- 
tion (FNA), where a long needle, guided by the ultra- 
sound, is inserted into the tumor mass in order to take a 
biopsy sample. Endoscopic retrograde cholangiopancre- 
atography (ERCP) is a technique often used in patients 
with severe jaundice because it enables the doctor to 
relieve blockage of the pancreatic ducts. The doctor, 
guided by endoscopy and x rays, inserts a small metal or 
plastic stent into the duct to keep it open. During ERCP, a 
biopsy can be done by collecting cells from the pancreas 
with a small brush. The cells are then examined under the 
microscope by a pathologist, who determines the pres- 
ence of any cancerous cells. 


In some cases, a biopsy may be performed during a 
type of surgery called laparoscopy, which is done under 
general anesthesia. Doctors insert a small camera and 
instruments into the abdomen after a minor incision is 
made. Tissue samples are removed for examination 
under the microscope. This procedure allows a doctor to 
determine the extent to which the disease has spread and 
decide if the tumor can be removed by further surgery. 
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inserted down a patient’s throat to determine if a 
tumor is present. 


Exocrine—Refers to glands which secrete their 
products through a duct. 


Laparoscopic surgery—Minimally invasive surgery 
in which a camera and surgical instruments are 
inserted through a small incision. 


Pancreatectomy—Partial or total surgical removal 
of the pancreas. 


Radiation therapy—Use of radioisotopes to kill 
tumor cells. Applied externally through a beam of x 
rays, intraoperatively (during surgery), or deposited 
internally by implanting radioactive seeds in tumor 
tissue. 


Whipple procedure—Surgical removal of the head 
of the pancreas, part of the small intestine, and 
some surrounding tissue. 


An angiography is a type of test that studies the 
blood vessels in and around the pancreas. This test may 
be done before surgery so that the doctor can determine 
the extent to which the tumor invades and interacts with 
the blood vessels within the pancreas. The test requires 
local anesthesia and a catheter is inserted into the 
patient’s upper thigh. A dye is then injected into blood 
vessels that lead into the pancreas, and x rays are taken. 


As of April 2001, doctors at major cancer research 
institutions such as Memorial Sloan-Kettering Cancer 
Center in New York are investigating CT angiography, an 
imaging technique that is less invasive than angiography 
alone. CT angiography is similar to a standard CT scan, 
but allows doctors to take a series of pictures of the blood 
vessels that support tumor growth. A dye is injected as in 
a CT scan (but at rapid intervals) and no catheter or seda- 
tion is required. A computer generates 3D images from 
the pictures that are taken, and the information is gath- 
ered by the surgical team who will develop an appropri- 
ate strategy if the patient’s disease can be operated on. 


Treatment 
Staging 


After cancer of the pancreas has been diagnosed, 
doctors typically use a TNM staging system to classify 
the tumor based on its size and the degree to which it has 
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spread to other areas in the body. T indicates the size and 
local advancement of the primary tumor. Since cancers 
often invade the lymphatic system before spreading to 
other organs, regional lymph node involvement (N) is an 
important factor in staging. M indicates whether the 
tumor has metastasized (spread) to distant organs. In 
stage I, the tumor is localized to the pancreas and has not 
spread to surrounding lymph nodes or other organs. 
Stage II pancreatic cancer has spread to nearby organs 
such as the small intestine or bile duct, but not the sur- 
rounding lymph nodes. Stage III indicates lymph node 
involvement, whether the cancer has spread to nearby 
organs or not. Stage IVA pancreatic cancer has spread to 
organs near the pancreas such as the stomach, spleen, or 
colon. Stage IVB is a cancer that has spread to distant 
sites (liver, lung). If pancreatic cancer has been treated 
with success and then appears again in the pancreas or in 
other organs, it is referred to as recurrent disease. 


Treatment of pancreatic cancer will depend on sev- 
eral factors, including the stage of the disease and the 
patient’s age and overall health status. A combination of 
therapies is often employed in the treatment of this dis- 
ease to improve the patient’s chances for survival. 
Surgery is used whenever possible and is the only means 
by which cancer of the pancreas can be cured. However, 
less than 15% of pancreatic tumors can be removed by 
surgery. By the time the disease is diagnosed (usually at 
stage III), therapies such as radiation and chemotherapy 
or both are used in addition to surgery to relieve a 
patient’s symptoms and enhance quality of life. For 
patients with metastatic disease, chemotherapy and radi- 
ation are used mainly as palliative (pain alleviating) 
treatments. 


Surgery 


Three types of surgery are used in the treatment of 
pancreatic cancer, depending on what section of the 
pancreas the tumor is located in. A Whipple procedure 
removes the head of the pancreas, part of the small 
intestine and some of the surrounding tissues. This pro- 
cedure is most common since the majority of pancreat- 
ic cancers occur in the head of the organ. A total pan- 
createctomy removes the entire pancreas and the 
organs around it. Distal pancreatectomy removes only 
the body and tail of the pancreas. Chemotherapy and 
radiation may precede surgery (neoadjuvant therapy) 
or follow surgery (adjuvant therapy). Surgery is also 
used to relieve symptoms of pancreatic cancer by 
draining fluids or bypassing obstructions. Side effects 
from surgery can include pain, weakness, fatigue, and 
digestive problems. Some patients may develop dia- 
betes or malabsorption as a result of partial or total 
removal of the pancreas. 
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Radiation therapy 


Radiation therapy is sometimes used to shrink a 
tumor before surgery or to remove remaining cancer cells 
after surgery. Radiation may also be used to relieve pain 
or digestive problems caused by the tumor if it cannot be 
removed by surgery. External radiation therapy refers to 
radiation applied externally to the abdomen using a beam 
of high-energy x rays. High-dose intraoperative radiation 
therapy is sometimes used during surgery on tumors that 
have spread to nearby organs. Internal radiation therapy 
refers to the use of small radioactive seeds implanted in 
the tumor tissue. The seeds emit radiation over a period 
of time to kill tumor cells. Radiation treatment may 
cause side effects such as fatigue, tender or itchy skin, 
nausea, vomiting, and digestive problems. 


Chemotherapy 


Chemotherapeutic agents are powerful drugs that are 
used to kill cancer cells. They are classified according to 
the mechanism by which they induce cancer cell death. 
Multiple agents are often used to increase the chances of 
tumor cell death. Gemcitabine is the standard drug used 
to treat pancreatic cancers and can be used alone or in 
combination with other drugs, such as 5-flourouracil (5- 
FU). Other drugs are being tested in combination with 
gemcitabine in several ongoing clinical trials, specifical- 
ly irinotecan (CPT-11) and oxaliplatin. Chemotherapy 
may be administered orally or intravenously in a series of 
doses over several weeks. During treatment, patients may 
experience fatigue, nausea, vomiting, hair loss, and 
mouth sores, depending on which drugs are used. 


Biological treatments 


Numerous vaccine treatments are being developed in 
an effort to stimulate the body’s immune system into 
attacking cancer cells. This is also referred to as 
immunotherapy. Another type of biological treatment 
involves using a targeted monoclonal antibody to inhibit 
the growth of cancer cells. The antibody is thought to 
bind to and neutralize a protein that contributes to the 
growth of the cancer cells. Investigational treatments such 
as these may be considered by patients with metastatic 
disease who would like to participate in a clinical trial. 
Biological treatments typically cause flu-like symptoms 
(chills, fever, loss of appetite) during the treatment period. 


Alternative treatment 


Acupuncture or hypnotherapy may be used in addi- 
tion to standard therapies to help relieve the pain associ- 
ated with pancreatic cancer. Because of the poor progno- 
sis associated with pancreatic cancer, some patients may 
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try special diets with vitamin supplements, certain exer- 
cise programs, or unconventional treatments not yet 
approved by the FDA. Patients should always inform 
their doctors of any alternative treatments they are using 
as they could interfere with standard therapies. As of the 
year 2000, the National Cancer Institute (NCD is funding 
phase III clinical trials of a controversial treatment for 
pancreatic cancer that involves the use of supplemental 
pancreatic enzymes (to digest cancerous cells) and coffee 
enemas (to stimulate the liver to detoxify the cancer). 
These theories remain unproven and the study is widely 
criticized in the medical community. It remains to been 
seen whether this method of treatment has any advantage 
over the standard chemotherapeutic regimen in prolong- 
ing patient survival or improving quality of life. 


Prognosis 


Unfortunately, cancer of the pancreas is often fatal, 
and median survival from diagnosis is less than six months, 
while the five-year survival rate is 4%. This is mainly due 
to the lack of screening methods available for early detec- 
tion of the disease. Yet, even when localized tumors can be 
removed by surgery, patient survival after five years is only 
10% to 15%. These statistics demonstrate the aggressive 
nature of most pancreatic cancers and their tendency to 
recur. Pancreatic cancers tend to be resistant to radiation 
and chemotherapy and these modes of treatment are mainly 
used to relieve pain and tumor burden. 


Prevention 


Although the exact cause of pancreatic cancer is not 
known, there are certain risk factors that may increase a 
person’s chances of developing the disease. Quitting smok- 
ing will certainly reduce the risk for pancreatic cancer and 
many other cancers. The American Cancer Society recom- 
mends a diet rich in fruits, vegetables, and dietary fiber in 
order to reduce the risk of pancreatic cancer. According to 
the NCI, workers who are exposed to petroleum and other 
chemicals may be at greater risk for developing the disease 
and should follow their employer’s safety precautions. Peo- 
ple with a family history of pancreatic cancer are at greater 
risk than the general population, as a small percentage of 
pancreatic cancers are considered hereditary. 
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i Pancreatitis 


Definition 


Pancreatitis is an inflammation of the pancreas, an 
organ that is important in digestion. Pancreatitis can be 
acute (beginning suddenly, usually with the patient 
recovering fully) or chronic (progressing slowly with 
continued, permanent injury to the pancreas). 


Description 


The pancreas is located in the midline of the back of 
the abdomen, closely associated with the liver, stomach, 
and duodenum (the first part of the small intestine). The 
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pancreas is considered a gland. A gland is an organ 
whose primary function is to produce chemicals that pass 
either into the main blood circulation (called an 
endocrine function), or pass into another organ (called an 
exocrine function). The pancreas is unusual because it 
has both endocrine and exocrine functions. Its endocrine 
function produces three hormones. Two of these hor- 
mones, insulin and glucagon, are central to the process- 
ing of sugars in the diet (carbohydrate metabolism or 
breakdown). The third hormone produced by the 
endocrine cells of the pancreas affects gastrointestinal 
functioning. This hormone is called vasoactive intestinal 
polypeptide (VIP). The pancreas’ exocrine function pro- 
duces a variety of digestive enzymes (trypsin, chy- 
motrypsin, lipase, and amylase, among others). These 
enzymes are passed into the duodenum through a chan- 
nel called the pancreatic duct. In the duodenum, the 
enzymes begin the process of breaking down a variety of 
food components, including, proteins, fats, and starches. 


Acute pancreatitis occurs when the pancreas sud- 
denly becomes inflamed but improves. Patients recover 
fully from the disease, and in almost 90% of cases the 
symptoms disappear within about a week after treatment. 
The pancreas returns to its normal architecture and func- 
tioning after healing from the illness. After an attack of 
acute pancreatitis, tissue and cells of the pancreas return 
to normal. With chronic pancreatitis, damage to the pan- 
creas occurs slowly over time. Symptoms may be persis- 
tent or sporadic, but the condition does not disappear and 
the pancreas is permanently impaired. Pancreatic tissue 
is damaged, and the tissue and cells function poorly. 


Causes and symptoms 


There are a number of causes of acute pancreatitis. 
The most common, however, are gallbladder disease and 
alcoholism. These two diseases are responsible for more 
than 80% of all hospitalizations for acute pancreatitis. 
Other factors in the development of pancreatitis include: 


e certain drugs 
e infections 


e structural problems of the pancreatic duct and bile 
ducts (channels leading from the gallbladder to the duo- 
denum) 


e injury to the abdomen resulting in injury to the pan- 
creas (including injuries occurring during surgery) 


e abnormally high levels of circulating fats in the blood- 
stream 


e malfunction of the parathyroid gland, with high blood 
levels of calcium 


e complications from kidney transplants 
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e a hereditary tendency toward pancreatitis 


Pancreatitis caused by drugs accounts for about 5% 
of all cases. Some drugs that are definitely related to pan- 
creatitis include: 


e azathioprine, 6-mercaptopurine (Imuran) 
e dideoxyinosine (Videx) 

e estrogens (birth control pills) 

e furosemide (Lasix) 

e pentamidine (NebuPent) 

¢ sulfonamides (Urobak, Azulfidine) 

e tetracycline 

e thiazide diuretics (Diuril, Enduron) 

e valproic acid (Depakote) 


Some drugs that are probably related to pancreatitis 
include: 


e acetaminophen (Tylenol) 


* angiotensin-converting enzyme (ACE) inhibitors (Cap- 
oten, Vasotec) 


e erythromycin 

e methyldopa (Aldomet) 

* metronidazole (Flagyl, Protostat) 
e nitrofurantoin (Furadantin, Furan) 


e nonsteroidal anti-inflammatory drugs (NSAIDs) (Aleve, 
Naprosyn, Motrin) 


e salicylates (aspirin) 


All of these causes of pancreatitis seem to have a 
similar mechanism in common. Under normal circum- 
stances, many of the extremely potent enzymes produced 
by the pancreas are not active until they are passed into 
the duodenum, where contact with certain other chemi- 
cals allow them to function. In pancreatitis, something 
allows these enzymes to become prematurely activated, 
so that they actually begin their digestive functions with- 
in the pancreas. The pancreas, in essence, begins digest- 
ing itself. A cycle of inflammation begins, including 
swelling and loss of function. Digestion of the blood ves- 
sels in the pancreas results in bleeding. Other active pan- 
creatic chemicals cause blood vessels to become leaky, 
and fluid begins leaking out of the normal circulation 
into the abdominal cavity. The activated enzymes also 
gain access to the bloodstream through leaky, eroded 
blood vessels, and begin circulating throughout the body. 


Pain is a major symptom in pancreatitis. The pain is 
usually quite intense and steady, located in the upper 
right hand corner of the abdomen, and often described as 
“boring.” This pain is also often felt all the way through 
to the patient’s back. The patient’s breathing may 
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become quite shallow because deeper breathing tends to 
cause more pain. Relief of pain by sitting up and bending 
forward is characteristic of pancreatic pain. Nausea and 
vomiting, and abdominal swelling are all common as 
well. A patient will often have a slight fever, with an 
increased heart rate and low blood pressure. 


Classic signs of shock may appear in more severely 
ill patients. Shock is a very serious syndrome that occurs 
when the volume (quantity) of fluid in the blood is very 
low. In shock, a patient’s arms and legs become extreme- 
ly cold, the blood pressure drops dangerously low, the 
heart rate is quite fast, and the patient may begin to expe- 
rience changes in mental status. 


In very severe cases of pancreatitis (called necrotiz- 
ing pancreatitis), the pancreatic tissue begins to die, and 
bleeding increases. Due to the bleeding into the 
abdomen, two distinctive signs may be noted in patients 
with necrotizing pancreatitis. Turner’s sign is a reddish- 
purple or greenish-brown color to the flank area (the area 
between the ribs and the hip bone). Cullen’s sign is a 
bluish color around the navel. 


Some of the complications of pancreatitis are due to 
shock. When shock occurs, all of the body’s major organs 
are deprived of blood (and, therefore, oxygen), resulting in 
damage. Kidney, respiratory, and heart failure are serious 
risks of shock. The pancreatic enzymes that have begun 
circulating throughout the body (as well as various poisons 
created by the abnormal digestion of the pancreas by those 
enzymes) have severe effects on the major body systems. 
Any number of complications can occur, including dam- 
age to the heart, lungs, kidneys, lining of the gastrointesti- 
nal tract, liver, eyes, bones, and skin. As the pancreatic 
enzymes work on blood vessels surrounding the pancreas, 
and even blood vessels located at a distance, the risk of 
blood clots increases. These blood clots complicate the sit- 
uation by blocking blood flow in the vessels. When blood 
flow is blocked, the supply of oxygen is decreased to vari- 
ous organs and the organ can be damaged. 


The pancreas may develop additional problems, 
even after the pancreatitis decreases. When the entire 
organ becomes swollen and suffers extensive cell death 
(pancreatic necrosis), the pancreas becomes extremely 
susceptible to serious infection. A local collection of pus 
(called a pancreatic abscess) may develop several weeks 
after the illness subsides, and may result in increased 
fever and a return of pain. Another late complication of 
pancreatitis, occurring several weeks after the illness 
begins, is called a pancreatic pseudocyst. This occurs 
when dead pancreatic tissue, blood, white blood cells, 
enzymes, and fluid leaked from the circulatory system 
accumulate. In an attempt to enclose and organize this 
abnormal accumulation, a kind of wall forms from the 
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dead tissue and the growing scar tissue in the area. 
Pseudocysts cause additional abdominal pain by putting 
pressure on and displacing pancreatic tissue (resulting in 
more pancreatic damage). Pseudocysts also press on 
other nearby structures in the gastrointestinal tract, caus- 
ing more disruption of function. Pseudocysts are life- 
threatening when they become infected (abscess) and 
when they rupture. Simple rupture of a pseudocyst caus- 
es death 14% of the time. Rupture complicated by bleed- 
ing causes death 60% of the time. 


As the pancreatic tissue is increasingly destroyed in 
chronic pancreatitis, many digestive functions become 
disturbed. The quantity of hormones and enzymes nor- 
mally produced by the pancreas begins to seriously 
decrease. Decreases in the production of enzymes result 
in the inability to appropriately digest food. Fat diges- 
tion, in particular, is impaired. A patient’s stools become 
greasy as fats are passed out of the body. The inability to 
digest and use proteins results in smaller muscles (wast- 
ing) and weakness. The inability to digest and use the 
nutrients in food leads to malnutrition, and a generally 
weakened condition. As the disease progresses, perma- 
nent injury to the pancreas can lead to diabetes. 


Diagnosis 


Diagnosis of pancreatitis can be made very early in 
the disease by noting high levels of pancreatic enzymes 
circulating in the blood (amylase and lipase). Later in the 
disease, and in chronic pancreatitis, these enzyme levels 
will no longer be elevated. Because of this fact, and 
because increased amylase and lipase can also occur in 
other diseases, the discovery of such elevations are help- 
ful but not mandatory in the diagnosis of pancreatitis. 
Other abnormalities in the blood may also point to pan- 
creatitis, including increased white blood cells (occur- 
ring with inflammation and/or infection), changes due to 
dehydration from fluid loss, and abnormalities in the 
blood concentration of calcium, magnesium, sodium, 
potassium, bicarbonate, and sugars. 


X rays or ultrasound examination of the abdomen 
may reveal gallstones, perhaps responsible for blocking 
the pancreatic duct. The gastrointestinal tract will show 
signs of inactivity (ileus) due to the presence of pancre- 
atitis. Chest x rays may reveal abnormalities due to air 
trapping from shallow breathing, or due to lung compli- 
cations from the circulating pancreatic enzyme irritants. 
Computed tomography scans (CT scans) of the 
abdomen may reveal the inflammation and fluid accumu- 
lation of pancreatitis, and may also be useful when com- 
plications like an abscess or a pseudocyst are suspected. 


In the case of chronic pancreatitis, a number of 
blood tests will reveal the loss of pancreatic function that 
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Pancreatitis 


KEY TERMS 


Abscess—A pocket of infection; pus. 


Acute—Of short and sharp course. Illnesses that are 
acute appear quickly and can be serious or life- 
threatening. The illness ends and the patient usually 
recovers fully. 


Chronic—Of long duration and slow progression. 
Illnesses that are chronic develop slowly over time, 
and do not end. Symptoms may be continual or 
intermittent, but the patient usually has the condi- 
tion for life. 


Diabetes—A disease characterized by an inability 
to process sugars in the diet, due to a decrease in or 
total absence of insulin production. May require 
injections of insulin before meals to aid in the 
metabolism of sugars. 


Duodenum—tThe first section of the small intestine 
that receives partly digested material from the 
stomach. 


occurs over time. Blood sugar (glucose) levels will rise, 
eventually reaching the levels present in diabetes. The 
levels of various pancreatic enzymes will fall, as the 
organ is increasingly destroyed and replaced by non- 
functioning scar tissue. Calcification of the pancreas can 
also be seen on x rays. Endoscopic retrograde cholan- 
giopancreatography (ERCP) may be used to diagnose 
chronic pancreatitis in severe cases. In this procedure, 
the doctor uses a medical instrument fitted with a fiber- 
optic camera to inspect the pancreas. A magnified image 
of the area is shown on a television screen viewed by the 
doctor. Many endoscopes also allow the doctor to 
retrieve a small sample (biopsy) of pancreatic tissue to 
examine under a microscope. A contrast product may 
also be used for radiographic examination of the area. 


Treatment 


Treatment of pancreatitis involves quickly and suffi- 
ciently replacing lost fluids by giving the patient new flu- 
ids through a needle inserted in a vein (intravenous or IV 
fluids). These IV solutions need to contain appropriate 
amounts of salts, sugars, and sometimes even proteins, in 
order to correct the patient’s disturbances in blood chem- 
istry. Pain is treated with a variety of medications. In 
order to decrease pancreatic function (and decrease the 
discharge of more potentially harmful enzymes into the 
bloodstream), the patient is not allowed to eat. A thin, 
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Endocrine—A system of organs that produces 
chemicals that go into the bloodstream to reach 
other organs whose functioning they affect. 


Enzyme—A chemical that speeds up or makes a 
particular chemical reaction more efficient. In the 
digestive system, enzymes are involved in breaking 
down large food molecules into smaller molecules 
that can be processed and utilized by the body. 


Exocrine—A system of organs that produces chemi- 
cals that go through a duct (or tube) to reach other 
organs whose functioning they affect. 


Gland—Collections of tissue that produce chemi- 
cals needed for chemical reactions elsewhere in the 
body. 


Hormone—A chemical produced in one part of the 
body that travels to another part of the body in order 
to exert an effect. 


flexible tube (nasogastric tube) may be inserted through 
the patient’s nose and down into his or her stomach. The 
nasogastric tube can empty the stomach of fluid and air, 
which may accumulate due to the inactivity of the gas- 
trointestinal tract. Oxygen may need to be administered 
by nasal prongs or by a mask. 


The patient will need careful monitoring in order to 
identify complications that may develop. Infections (often 
occurring in cases of necrotizing pancreatitis, abscesses, 
and pseudocysts) will require antibiotics through the IV. 
Severe necrotizing pancreatitis may require surgery to 
remove part of the dying pancreas. A pancreatic abscess 
can be drained by a needle inserted through the abdomen 
and into the collection of pus (percutaneous needle aspi- 
ration). If this is not sufficient, an abscess may also 
require surgical removal. Pancreatic pseudocysts may 
shrink on their own (in 25—40% of cases) or may continue 
to expand, requiring needle aspiration or surgery. When 
diagnostic exams reveal the presence of gallstones, 
surgery may be necessary for their removal. When a 
patient is extremely ill from pancreatitis, however, such 
surgery may need to be delayed until any infection is 
treated, and the patient’s condition stabilizes. 


Because chronic pancreatitis often includes repeated 
flares of acute pancreatitis, the same kinds of basic treat- 
ment are necessary. Patients cannot take solids or fluids 
by mouth. They receive IV replacement fluids, receive 
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pain medication, and are monitored for complications. 
Treatment of chronic pancreatitis caused by alcohol con- 
sumption requires that the patient stop drinking alcohol 
entirely. As chronic pancreatitis continues and insulin 
levels drop, a patient may require insulin injections in 
order to be able to process sugars in his or her diet. Pan- 
creatic enzymes can be replaced with oral medicines, and 
patients sometimes have to take as many as eight pills 
with each meal. As the pancreas is progressively 
destroyed, some patients stop feeling the abdominal pain 
that was initially so severe. Others continue to have con- 
stant abdominal pain, and may even require a surgical 
procedure for relief. Drugs can be used to reduce the 
pain, but when narcotics are used for pain relief there is 
danger of the patient becoming addicted. 


Prognosis 


A number of systems have been developed to help 
determine the prognosis of an individual with pancreati- 
tis. A very basic evaluation of a patient will allow some 
prediction to be made based on the presence of dying pan- 
creatic tissue (necrosis) and bleeding. When necrosis and 
bleeding are present, as many as 50% of patients may die. 


More elaborate systems have been created to help 
determine the prognosis of patients with pancreatitis. The 
most commonly used system identifies 11 different signs 
(Ranson’s signs) that can be used to determine the severi- 
ty of the disease. The first five categories are evaluated 
when the patient is admitted to the hospital: 


e age over 55 years 
e blood sugar level over 200 mg/D1 


e serum lactic dehydrogenase over 350 IU/L (increased 
with increased breakdown of blood, as would occur 
with internal bleeding, and with heart or liver damage) 


e AST over 250 u (a measure of liver function, as well as 
a gauge of damage to the heart, muscle, brain, and kid- 


ney) 
¢ white blood count over 16,000 pL 


The next six of Ranson’s signs are reviewed 48 
hours after admission to the hospital. These are: 


e greater than 10% decrease in hematocrit (a measure of 
red blood cell volume) 


e increase in BUN greater than 5 mg/dL (blood urea 
nitrogen, an indicator of kidney function) 


e blood calcium less than 8 mg/dL 


e PaO2 less than 60 mm Hg (a measure of oxygen in the 
blood) 


e base deficit greater than 4 mEg/L (a measure of change 
in the normal acidity of the blood) 


GALE ENCYCLOPEDIA OF MEDICINE 2 


¢ fluid sequestration greater than 6 L (an estimation of 
the quantity of fluid that has leaked out of the blood cir- 
culation and into other body spaces) 


Once a doctor determines how many of Ranson’s 
signs are present and gives the patient a score, the doctor 
can better predict the risk of death. The more signs pre- 
sent, the greater the chance of fatal complications. A 
patient with less than three positive Ranson’s signs has a 
95% survival rate. A patient with three to four positive 
Ranson’s signs has a 80-85% survival rate. 


The results of a CT scan can also be used to predict 
the severity of pancreatitis. Slight swelling of the pancreas 
indicates mild illness. Significant swelling, especially with 
evidence of destruction of the pancreas and/or fluid build- 
up in the abdominal cavity, indicates more severe illness. 
With severe illness, there is a worse prognosis. 


Prevention 


Alcoholism is essentially the only preventable cause 
of pancreatitis. Patients with chronic pancreatitis must 
stop drinking alcohol entirely. The drugs that cause or 
may cause pancreatitis should also be avoided. 
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Panic disorder 


Panic attack see Panic disorder 


i Panic disorder 


Definition 


A panic attack is a sudden, intense experience of 
fear coupled with an overwhelming feeling of danger, 
accompanied by physical symptoms of anxiety, such as 
a pounding heart, sweating, and rapid breathing. A per- 
son with panic disorder may have repeated panic attacks 
(at least several a month) and feel severe anxiety about 
having another attack. 


Description 


Each year, panic disorder affects one out of 63 
Americans. While many people experience moments of 
anxiety, panic attacks are sudden and unprovoked, hav- 
ing little to do with real danger. 


Panic disorder is a chronic, debilitating condition 
that can have a devastating impact on a person’s family, 
work, and social life. Typically, the first attack strikes 
without warning. A person might be walking down the 
street, driving a car, or riding an escalator when suddenly 
panic strikes. Pounding heart, sweating palms, and an 
overwhelming feeling of impending doom are common 
features. While the attack may last only seconds or min- 
utes, the experience can be profoundly disturbing. A per- 
son who has had one panic attack typically worries that 
another one may occur at any time. 


As the fear of future panic attacks deepens, the per- 
son begins to avoid situations in which panic occurred in 
the past. In severe cases of panic disorder, the victim 
refuses to leave the house for fear of having a panic 
attack. This fear of being in exposed places is often 
called agoraphobia. 


People with untreated panic disorder may have prob- 
lems getting to work or staying on the job. As the person’s 
world narrows, untreated panic disorder can lead to 
depression, substance abuse, and in rare instances, suicide. 


Causes and symptoms 


Scientists are not sure what causes panic disorder, 
but they suspect the tendency to develop the condition 
can be inherited. Some experts think that people with 
panic disorder may have a hypersensitive nervous system 
that unnecessarily responds to nonexistent threats. 
Research suggests that people with panic disorder may 
not be able to make proper use of their body’s normal 
stress-reducing chemicals. 
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People with panic disorder usually have their first 
panic attack in their 20s. Four or more of the following 
symptoms during panic attacks would indicate panic dis- 
order if no medical, drug-related, neurologic, or other 
psychiatric disorder is found: 


* pounding, skipping or palpitating heartbeat 
e shortness of breath or the sensation of smothering 
e dizziness or lightheadedness 

* nausea or stomach problems 

e chest pains or pressure 

e choking sensation or a “lump in the throat” 
e chills or hot flashes 

* sweating 

e fear of dying 

e feelings of unreality or being detached 

e tingling or numbness 

e shaking and trembling 

¢ fear of losing control or going crazy 


A panic attack is often accompanied by the urge to 
escape, together with a feeling of certainty that death is 
imminent. Others are convinced they are about to have a 
heart attack, suffocate, lose control, or “go crazy.” Once 
people experience a panic attack, they tend to worry so 
much about having another attack that they avoid the 
place or situation associated with the original episode. 


Diagnosis 


Because its physical symptoms are easily confused 
with other conditions, panic disorder often goes undiag- 
nosed. A thorough physical examination is needed to 
rule out a medical condition. Because the physical symp- 
toms are so pronounced and frightening, panic attacks 
can be mistaken for a heart problem. Some people expe- 
riencing a panic attack go to an emergency room and 
endure batteries of tests until a diagnosis is made. 


Once a medical condition is ruled out, a mental 
health professional is the best person to diagnose panic 
attack and panic disorder, taking into account not just the 
actual episodes, but how the patient feels about the 
attacks, and how they affect everyday life. 


Most health insurance policies include some limited 
amount of mental health coverage, although few com- 
pletely cover outpatient mental health care. 


Treatment 


Most patients with panic disorder respond best to a 
combination of cognitive-behavioral therapy and med- 
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ication. Cognitive-behavioral therapy usually runs from 
12-15 sessions. It teaches patients: 


e how to identify and alter thought patterns so as not to 
misconstrue bodily sensations, events, or situations as 
catastrophic, 


e how to prepare for the situations and physical symp- 
toms that trigger a panic attack, 


e how to identify and change unrealistic self-talk (such as 
“I’m going to die!”) that can worsen a panic attack, 


e how to calm down and learn breathing exercises to 
counteract the physical symptoms of panic, 


e how to gradually confront the frightening situation step 
by step until it becomes less terrifying, 


e how to “desensitize” themselves to their own physical 
sensations, such as rapid heart rate. 


At the same time, many people find that medications 
can help reduce or prevent panic attacks by changing the 
way certain chemicals interact in the brain. People with 
panic disorder usually notice whether or not the drug is 
effective within two months, but most people take med- 
ication for at least six months to a year. 


Several kinds of drugs can reduce or prevent panic 
attacks, including: 


e selective serotonin reuptake inhibitor (SSRI) antipres- 
sants like paroxetine (Paxil) or fluoxetine (Prozac), are 
approved specifically for the treatment of panic, 


e tricyclic antidepressants such as clomipramine (Ana- 
franil), 


e benzodiazepines such as alprazolam (Xanax) and clon- 
azepam (Klonopin) 


Finally, patients can make certain lifestyle changes 
to help keep panic at bay, such as eliminating caffeine 
and alcohol, cocaine, amphetamines, and marijuana. 


Alternative treatment 


One approach used in several medical centers focus- 
es on teaching patients how to accept their fear instead of 
dreading it. In this method, the therapist repeatedly stim- 
ulates a person’s body sensations (such as a pounding 
heartbeat) that can trigger fear. Eventually, the patient 
gets used to these sensations and learns not to be afraid 
of them. Patients who respond report almost complete 
absence of panic attacks. 


A variety of other atlernative therapies may be help- 
ful in treating panic attacks. Neurolinguistic program- 
ming and hypnotherapy can be beneificial, since these 
techniques can help bring an awareness of the root cause 
of the attacks to the conscious mind. Herbal remedies, 
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including lemon balm (Melissa officinalis), oat straw 
(Avena sativa), passionflower (Passiflora incarnata), and 
skullcap (Scutellaria lateriflora), may help significantly 
by strengthening the nervous system. Homeopathic med- 
icine, nutritional supplementation (especially with B vit- 
amins, magnesium, and antioxidant vitamins), creative 
visualization, guided imagery, and relaxation tech- 
niques may help some people experiencing from panic 
attacks. Hydrotherapies, especially hot epsom salt baths 
or baths with essential oil of lavender (Lavandula offici- 
nalis), can help patients relax. 


JIpsosip d1ueg 


Prognosis 


While there may be occasional periods of improve- 
ment, the episodes of panic rarely disappear on their 
own. Fortunately, panic disorder responds very well to 
treatment; panic attacks decrease in up to 90% of people 
after 6-8 weeks of a combination of cognitive-behavioral 
therapy and medication. 


Unfortunately, many people with panic disorder 
never get the help they need. If untreated, panic disorder 
can last for years and may become so severe that a nor- 
mal life is impossible. Many people who struggle with 
untreated panic disorder and try to hide their symptoms 
end up losing their friends, family, and jobs. 


Prevention 


There is no way to prevent the initial onset of panic 
attacks. Antidepressant drugs or benzodiazepines can 
prevent future panic attacks, especially when combined 
with cognitive-behavioral therapy. There is some sugges- 
tion that avoiding stimulants (including caffeine, alcohol, 
or over-the-counter cold medicines) may help prevent 
attacks as well. 


Resources 


BOOKS 

Bassett, Lucinda. From Panic to Power: Proven Techniques to 
Calm Your Anxieties, Conquer Your Fears and Put You In 
Control of Your Life. New York: HarperCollins, 1995. 

Bemis, Judith, and Amr Barrada. Embracing the Fear: Learn- 
ing to Manage Anxiety and Panic Attacks. Center City, 
MN: Hazelden, 1994. 

Greist, J., and James Jefferson. Anxiety and Its Treatment. New 
York: Warner Books, 1986. 

Peurifoy, Reneau Z. Anxiety, Phobias and Panic: A Step by 
Step Program for Regaining Control of Your Life. New 
York: Warner Books, 1996. 

Sheehan, Elaine. Anxiety, Phobias and Panic Attacks: Your 
Questions Answered. New York: Element, 1996. 

Wilson, Robert R. Don’t Panic: Taking Control of Anxiety 
Attacks. New York: HarperCollins, 1996. 


2483 


Pap test 


KEY TERMS 


Agoraphobia—Fear of open spaces. 


Benzodiazepines—A class of drugs that have a 
hypnotic and sedative action, used mainly as tran- 
quilizers to control symptoms of anxiety or panic. 


Cognitive-behavioral therapy—A type of psy- 
chotherapy used to treat anxiety disorders (includ- 
ing panic disorder) that emphasizes behavioral 
change together with alteration of negative 
thought patterns. 


Selective serotonin reuptake inhibitors (SSRIs)— 
A class of antidepressants used to treat panic that 
affects mood by boosting the levels of the brain 
chemical serotonin. 


Tricyclic antidepressants—A class of antidepres- 
sants named for their three-ring structure that 
increase the levels of serotonin and other brain 
chemicals. They are used to treat depression and 
anxiety disorders, but have more side effects than 
the newer class of antidepressants called SSRIs. 
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i Pap test 


Definition 


The Pap test is a procedure in which a physician 
scrapes cells from the cervix or vagina to check for cer- 
vical cancer, vaginal cancer, or abnormal changes that 
could lead to cancer. 


Purpose 


The Pap test is used to detect abnormal growth of cer- 
vical cells at an early stage so that treatment can be started 
when the condition is easiest to treat. This microscopic 
analysis of cells can detect cervical cancer, precancerous 
changes, inflammation (vaginitis), infections, and some 
sexually transmitted diseases (STDs). The Pap test can 
occasionally detect endometrial (uterine) cancer or ovari- 
an cancer, although it was not designed for this purpose. 


Women should begin to have Pap tests at the age of 
18 or whenever they become sexually active. Young peo- 
ple are more likely to have multiple sex partners, which 
increases their risk of certain diseases that can cause can- 
cer, such as human papillomavirus (HPV), but the Amer- 
ican Cancer Society suggests the test benefits women of 
every age. Doctors have varying opinions about how 
often a woman should have a Pap test. The American 
Cancer Society states that after three consecutive nega- 
tive examinations, a doctor may decide that a woman 
without symptoms of gynecologic problems may be 
examined less frequently, usually every three years. 
Many other doctors, however, recommend annual Pap 
tests for all their patients. 


Women with certain risk factors should always have 
yearly tests. Those at highest risk for cervical cancer are 
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women who started having sex before age 18, those with 
many sex partners (especially if they did not use con- 
doms, which protect against STDs), those who have had 
STDs such as genital herpes or genital warts, and those 
who smoke. Women older than 40 should also have the 
test yearly, especially in the event of bleeding after 
menopause. Women who have had a positive test result 
in the past may need screening every six months. Women 
who have had cervical cancer or precancer should have 
regular Pap smears. 


Other women also benefit from the Pap test. Women 
over age 65 account for 25% of all cases of cervical can- 
cer and 41% of deaths from this disease. Women over 
age 65 who have never had a Pap smear benefit the most 
from a Pap smear. Even a woman who has had a hys- 
terectomy (removal of the uterus) should continue to 
have regular Pap tests at the discretion of the woman and 
the provider. If the surgery was for cancer, she may need 
to be examined more often than once a year. (Some 
women have the cervix left in place after hysterectomy.) 
Finally, a pregnant woman should have a Pap test as part 
of her first prenatal examination. 


The Pap test is a screening test. It identifies women 
who are at increased risk of cervical dysplasia (abnormal 
cells) or cervical cancer. Only an examination of the 
cervix with a special lighted instrument (colposcopy) 
and samples of cervical tissue (biopsies) can actually 
diagnose these problems. 


Precautions 


The Pap test is usually not done during the menstru- 
al period because of the presence of blood cells. The best 
time is in the middle of the menstrual cycle. 


Description 


The Pap test is an extremely cost-effective and bene- 
ficial test. Cervical cancer used to be a leading cause of 
cancer deaths in American women, but widespread use of 
this diagnostic procedure reduced the death rate from this 
disease by 74% between 1955 and 1992. The Pap test 
detects about 95% of cervical cancer. 


The Pap test, sometimes called a cervical smear, is 
the microscopic examination of cells scraped from both 
the outer cervix and the cervical canal. (The cervix is the 
opening between the vagina and the uterus, or womb.) It 
is called the “Pap” test after its developer, Dr. George N. 
Papanicolaou. This simple procedure is performed dur- 
ing a gynecologic examination and is usually covered by 
insurance. For those with coverage, Medicare will pay 
for one screening Pap smear every three years. 
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Uterus 


Speculum 


Cervix 


The Pap test is a procedure used to detect abnormal growth 
of cervical cells which may be a precursor to cancer of the 
cervix. It is administered by a physician who inserts a specu- 
lum into the vagina to open and separate the vaginal walls. A 
spatula is then inserted to scrape cells from the cervix. 
These cells are transferred onto glass slides for laboratory 
analysis. The Pap test may also identify vaginitis, some sexu- 
ally transmitted diseases, and cancers of the uterus and 
ovaries. (Illustration by Electronic Illustrators Group.) 


During the pelvic examination, an instrument called a 
speculum is inserted into the vagina to open it. The doctor 
then uses a tiny brush, or a cotton-tipped swab and a small 
spatula to wipe loose cells off the cervix and to scrape 
them from the inside of the cervix. The cells are trans- 
ferred or “smeared” onto glass slides, the slides are treated 
to stabilize the cells, and the slides are sent to a laboratory 
for microscopic examination. The entire procedure is usu- 
ally painless and takes five to 10 minutes at most. 


Preparation 


The Pap test may show abnormal results when a 
woman is healthy or normal results in women with cervical 
abnormalities as much as 25% of the time. It may even miss 
up to 5% of cervical cancers. Some simple preparations 
may help to ensure that the results are reliable. Among the 
measures that may help increase test reliability are: 


e avoiding sexual intercourse for two days before the test 
e not using douches for two or three days before the test 


e avoid use of tampons, vaginal creams, or birth control 
foams or jellies for two to three days before the test 


e scheduling the Pap smear when not menstruating 


However, most women are not routinely advised to 
make any special preparations for a Pap test. 
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Pap test 
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These malignant cells were taken from a woman’s cervix 
during a Pap test. (Photograph by Parviz M. Pour, Photo 
Researchers, Inc. Reproduced by permission.) 


If possible, women may want to ensure that their test 
is performed by an experienced gynecologist, physician, 
or provider and sent to a reputable laboratory. The physi- 
cian should be confident in the accuracy of the chosen lab. 


Before the exam, the physician will take a complete 
sexual history to determine a woman’s risk status for cer- 
vical cancer. Questions may include date and results of 
the last Pap test, any history of abnormal Pap tests, date 
of last menstrual period and any irregularity, use of hor- 
mones and birth control, family history of gynecologic 
disorders, and any vaginal symptoms. These topics are 
relevant to the interpretation of the Pap test, especially if 
any abnormalities are detected. Immediately before the 
Pap test, the woman should empty her bladder to avoid 
discomfort during the procedure. 


Aftercare 


Harmless cervical bleeding is possible immediately 
after the test; a woman may need to use a sanitary nap- 
kin. She should also be sure to comply with her doctor’s 
orders for follow-up visits. 


Risks 


No appreciable health risks are associated with the 
Pap test. However, abnormal results (whether valid or 
due to technical error) can cause significant anxiety. 
Women may wish to have their sample double-checked, 
either by the same laboratory or by the new technique of 
computer-assisted rescreening. The Food and Drug 
Administration (FDA) has approved the use of AutoPap 
and PAPNET to doublecheck samples that have been 
examined by technologists. AutoPap may also be used to 
perform initial screening of slides, which are then 
checked by a technologist. Any abnormal Pap test should 
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be followed by colposcopy and not by double checking 
the pap test. 


Normal results 


Normal (negative) results from the laboratory exam 
mean that no atypical, dysplastic, or cancer cells were 
detected, and the cervix is normal. 


Abnormal results 
Terminology 


Abnormal cells found on the Pap test may be 
described using two different grading systems. Although 
this can be confusing, the systems are quite similar. The 
Bethesda system is based on the term squamous intraep- 
ithelial lesion (SIL). Precancerous cells are classified as 
atypical squamous cells of undetermined significance 
(ASCUS), low-grade SIL, or high-grade SIL. Low-grade 
SIL includes mild dysplasia (abnormal cell growth) and 
abnormalities caused by HPV; high-grade SIL includes 
moderate or severe dysplasia and carcinoma in situ (can- 
cer that has not spread beyond the cervix). 


Another term that may be used is “cervical intraep- 
ithelial neoplasia” (CIN). In this classification system, 
mild dysplasia is called CIN I, moderate is CIN II, and 
severe dysplasia or carcinoma in situ is CIN III. 


Regardless of terminology, it is important to remem- 
ber that an abnormal (positive) result does not necessari- 
ly indicate cancer. Results may be falsely abnormal after 
infection or irritation of the cervix. Up to 40% of mild 
dysplasia reverts to normal tissue without treatment, and 
only 1% of mild abnormalities ever develop into cancer. 


Changes of unknown cause 


ASCUS or LSIL cells are found in 5-10% of all Pap 
tests. The most common abnormality is atypical squa- 
mous cells of undetermined significance, which are 
found in 4% of all Pap tests. Sometimes these results are 
described further as either reactive or precancerous. 
Reactive changes suggest that the cervical cells are 
responding to inflammation, such as from a yeast infec- 
tion. These women may be treated for infection and then 
undergo repeat Pap testing in three to six months. If those 
results are negative, no further treatment is necessary. 
This category may also include atypical “glandular” 
cells, which could imply a more severe type of cancer 
and requires repeat testing and further evaluation. 


Dysplasia 


The next most common finding (in about 25 of every 
1,000 tests) is low-grade SIL, which includes mild dys- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


plasia or CIN I and changes caused by HPV. Unlike can- 
cer cells, these cells do not invade normal tissues. 
Women are most susceptible to cervical dysplasia 
between the ages of 25 and 35. Typically, dysplasia caus- 
es no symptoms, although women may experience 
abnormal vaginal bleeding. Because dysplasia is precan- 
cerous, it should be treated if it is moderate or severe. 


Treatment of dysplasia depends on the degree of 
abnormality. In women with no other risk factors for cer- 
vical cancer, mild precancerous changes may be simply 
observed over time with repeat testing, perhaps every 
four to six months. This strategy works only if women 
are diligent about keeping later appointments. Premalig- 
nant cells may remain that way without causing cancer 
for five to ten years, and may never become malignant. 


In women with positive results or risk factors, the 
gynecologist must perform colposcopy and biopsy. A col- 
poscope is an instrument that looks like binoculars, with a 
light and a magnifier, used to view the cervix. Biopsy, or 
removal of a small piece of abnormal cervical or vaginal 
tissue for analysis, is usually done at the same time. 


High-grade SIL (found in three of every 50 Pap tests) 
includes moderate to severe dysplasia or carcinoma in situ 
(CIN I or II). After confirmation by colposcopy and biop- 
sy, it must be removed or destroyed to prevent further 
growth. Several outpatient techniques are available: coniza- 
tion (removal of a cone-shaped piece of tissue), laser 
surgery, cryotherapy (freezing), or the “loop electrosurgi- 
cal excision procedure.” Cure rates are nearly 100% after 
prompt and appropriate treatment of carcinoma in situ. Of 
course, frequent checkups are then necessary. 


Cancer 


HPV, the most common STD in the United States, 
may be responsible for many cervical cancers. Cancer 
may be manifested by unusual vaginal bleeding or dis- 
charge, bowel and bladder problems, and pain. Women 
are at greatest risk of developing cervical cancer between 
the ages of 30 and 40 and between the ages of 50 and 60. 
Most new cancers are diagnosed in women between 50 
and 55. Although the likelihood of developing this disease 
begins to level off for Caucasian women at the age of 45, 
it increases steadily for African-Americans for another 40 
years. Biopsy is indicated when any abnormal growth is 
found on the cervix, even if the Pap test is negative. 


Doctors have traditionally used radiation therapy 
and surgery to treat cervical cancer that has spread within 
the cervix or throughout the pelvis. In severe cases, post- 
operative radiation is administered to kill any remaining 
cancer cells, and chemotherapy may be used if cancer 
has spread to other organs. Recent studies have shown 
that giving chemotherapy and radiation at the same time 
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KEY TERMS 


Carcinoma in situ—Malignant cells that are pre- 
sent only in the outer layer of the cervix. 


Cervical intraepithelial neoplasia (CIN)—A term 
used to categorize degrees of dysplasia arising in 
the epithelium, or outer layer, of the cervix. 


Dysplasia—Abnormal changes in cells. 


Human papillomavirus (HPV)—The most com- 
mon STD in the United States. Various types of 
HPV are known to cause cancer. 


Neoplasia—Abnormal growth of cells, which may 
lead to a neoplasm, or tumor. 


Squamous intraepithelial lesion (SIL)—A term 
used to categorize the severity of abnormal 
changes arising in the squamous, or outermost, 
layer of the cervix. 


improves a patient’s chance of survival. The National 
Cancer Institute has urged physicians to strongly consider 
using both chemotherapy and radiation to treat patients 
with invasive cervical cancer. The survival rate at five 
years after treatment of early invasive cancer is 91%; rates 
are below 70% for more severe invasive cancer. That is 
why prevention, risk reduction, and frequent Pap tests are 
the best defense for a woman’s gynecologic health. 


Resources 


BOOKS 

Berek, Jonathan S., Eli Y. Adashi, and Paula A. Hillard. 
Novak's Gynecology. 12th ed. Baltimore: Williams & 
Wilkins, 1996. 
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Approach to Total Health Care for Women. New York: 
Pocket Books, 1995. 

Illustrated Guide to Diagnostic Tests. 2nd ed. Springhouse, PA: 
Springhouse Corporation, 1998. 

Slupik, Ramona I., ed. American Medical Association Com- 
plete Guide to Women’s Health. New York: Random 
House, 1996. 


PERIODICALS 

Brotzman, Gregory L., and Thomas M. Julian. “The Minimally 
Abnormal Papanicolaou Smear.” American Family Physi- 
cian 53 (March 1996): 1154-62, 1165-66. 

Morgan, Peggy, and Linda Rao. “Abnormal Pap? What to Do 
Next.” Prevention 48 (November 1996): 90-6. 

Nuovo, Jim, Joy Melnikow, and Mary Paliescheskey. “Manage- 
ment of Patients with Atypical and Low-Grade Pap Smear 
Abnormalities.” American Family Physician 52 (Decem- 
ber 1995): 2243-50. 
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Perlmutter, Cathy, and Toby Hanlon. “The Smart Pap: How to 
Wage a Successful Smear Campaign to Improve the Accu- 
racy of Your Results.” Prevention 48 (October 1996): 82- 
5,155-7. 


ORGANIZATION 

American College of Obstetricians and Gynecologists. 409 
12th St. SW, PO Box 96920, Washington, DC 20090- 
6920. (202) 863-2518. <http://www.acog.com>. 
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ter Dr., MSC 2580, Bethesda, MD 20892-2580. (800) 4- 
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OTHER 
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2001. 26 Apr. 2001. 28 June 2001 <www.mayohealth. 
org/home?id=HQ01178>. 

“Pap smear: Simple, life-saving test.” 29 Apr. 1999. 26 Apr. 
2001. 28 June 2001. <www.mayohealth.org/home?id= 
HQO1177>. 


Laura J. Ninger 


Papanicolaou test see PAP test 


I Papilledema 


Definition 


Papilledema is a swelling of the optic nerve, at the 
point where this nerve joins the eye, that is caused by an 
increase in fluid pressure within the skull (intracranial 
pressure). Swelling of the optic nerve due to other causes 
such as infection or inflammatory disease is not called 
papilledema. 


Description 


The optic nerve is the nerve that transmits signals 
from the eye to the brain. Papilledema is a swelling of 
this nerve where it meets the eye (the optic disc) caused 
by an increase in intracranial pressure. Almost all cases 
of papilledema are bilateral (affect both eyes). Papillede- 
ma can be observed in people of any age, but is relatively 
uncommon in infants because the bones of the skull are 
not fully fused together at this age. 


Causes and symptoms 


Papilledema is caused by an increase in the pressure 
of the fluid (cerebrospinal fluid) that is present between 
the brain and the skull, inside the head. This increase in 
intracranial pressure may be caused by any of a variety 
of conditions within the skull, brain, or spinal cord. The 
most common causes of papilledema are: 
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e tumor of the brain, spinal cord, skull, spinal column, or 
optic nerve 


e abscess (the accumulation of pus within a confined 
space) 


e craniosynostosis (an abnormal closure of the bones of 
the skull) 


e hemorrhage (bleeding) 


e hydrocephalus (an accumulation of cerebrospinal fluid 
within the skull) 


e intracranial infection (any infection within the skull 
such as meningitis and encephalitis) 


e head injury 
The symptoms of papilledema include: 


e headaches, which are usually worse upon awakening 
and exacerbated by coughing, holding the breath, or 
other maneuvers that tend to increase intracranial pres- 
sure 


* nausea and vomiting 


e changes in vision, such as temporary and transient blur- 
ring, graying, flickering, or double vision 


Diagnosis 


A diagnosis of papilledema is achieved by visual 
examination of the eye with an ophthalmoscope. This 
instrument shines light through the pupil of the eye and 
illuminates the retina while the clinician looks through it. 
Eye drops to dilate the pupils are used to insure a thor- 
ough examination. 


Treatment 


Treatment of papilledema is generally aimed at the 
treatment of the underlying disorder that is causing 
papilledema. 


Diuretic drugs combined with a weight reduction 
program may be useful in cases of papilledema that are 
caused by an abnormally high production of cere- 
brospinal fluid. 


Corticosteroids have been shown to be effective in 
relieving the symptoms in some patients with papillede- 
ma caused by inflammatory disorders. 


Alternative treatment 


Alternative treatments for conditions that cause the 
occurrence of papilledema include acupuncture, aro- 
matherapy, hydrotherapy, massage, and herbal reme- 
dies. 
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KEY TERMS 


Craniosynostosis—A premature closure of one or 
more of the joints (fissures) between the bones of 
the skull, which causes an abnormally shaped skull. 


Hydrocephalus—The accumulation of cerebro- 
spinal fluid within the skull. 


Ophthalmoscope—A medical instrument that 
shines a light through the pupil of the patient’s eye 
and illuminates the retina (back of the eye), allow- 
ing a visual examination of the interior of the eye. 


Prognosis 


With prompt medical care to treat the underlying 
cause of papilledema, a person affected with papillede- 
ma will not have permanent damage to his or her eye- 
sight. However, prolonged papilledema can result in per- 
manent damage to the optic nerve which could lead to 
blindness. 


Prevention 


Preventing papilledema is only possible if the under- 
lying condition causing the papilledema can be found. 
Treatment of this underlying condition may prevent 
recurrences of papilledema. 


Resources 


BOOKS 

Rhee, Douglas J., and Mark F. Pyfer. The Wills Eye Manual, 
Third Edition. Philadelphia, PA: Lippincott Williams and 
Wilkins, 1999. 


PERIODICALS 

Agarwal, A. K., et al. “Papilledema.” Journal of the Indian 
Academy of Clinical Medicine 1 (October-December 
2000): 270-277. 


ORGANIZATIONS 
National Eye Institute. 2020 Vision Place, Bethesda, MD 
20892-3655. (301) 496-5248. <http://www.nei.nih.gov/>. 


OTHER 

Giovannini, Joseph, and Georgia Chrousos. “Papilledema.” 
eMedicine. <http://www.emedicine.com/OPH/topic 
187.htm>. (12 May 2001). 


Paul A. Johnson 
Papillomavirus infection see Genital warts 


Papule see Skin lesions 
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i Paracentesis 


Definition 


Paracentesis is a procedure during which fluid from 
the abdomen is removed through a needle. 


Purpose 


There are two reasons to take fluid out of the abdomen. 
One is to analyze it. The other is to relieve pressure. 


Liquid that accumulates in the abdomen is called 
ascites. Ascites seeps out of organs for several reasons 
related either to disease in the organ or fluid pressures 
that are changing. 


Liver disease 


All the blood flowing through the intestines passes 
through the liver on its way back to the heart. When pro- 
gressive disease such as alcohol damage or hepatitis 
destroys enough liver tissue, the scarring that results 
shrinks the liver and constricts the blood flow. Such scar- 
ring of the liver is called cirrhosis. Pressure builds up in 
the intestinal circulation, slowing flow and pushing fluid 
into the tissues. Slowly the fluid accumulates in areas 
with the lowest pressure and greatest capacity. The free 
space around abdominal organs receives most of it. This 
space is called the peritoneal space because it is enclosed 
by a thin membrane called the peritoneum. The peri- 
toneum wraps around nearly every organ in the abdomen, 
providing many folds and spaces for the fluid to gather. 


Infections 


Peritonitis is an infection of the peritoneum. Infec- 
tion changes the dynamics of body fluids, causing them 
to seep into tissues and spaces. Peritonitis can develop in 
several ways. Many abdominal organs contain germs that 
do not belong elsewhere in the body. If they spill their 
contents into the peritoneum, infection is the result. The 
gall bladder, the stomach, any part of the intestine, and 
most especially the appendix—all cause peritonitis when 
they leak or rupture. Tuberculosis can infect many 
organs in the body; it is not confined to the lungs. Tuber- 
culous peritonitis causes ascites. 


Other inflammations 

Peritoneal fluid is not just produced by infections. 
The pancreas can cause a massive sterile peritonitis when 
it leaks its digestive enzymes into the abdomen. 


Cancer 


Any cancer that begins in or spreads to the abdomen 
can leak fluid. One particular tumor of the ovary that 
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Paralysis 


leaks fluid, the resulting presentation of the disease, is 
Meigs’ syndrome. 


Kidney disease 


Since the kidneys are intimately involved with the 
body’s fluid balance, diseases of the kidney often cause 
excessive fluid to accumulate. Nephrosis and nephrotic 
syndrome are the general terms for diseases that cause 
the kidneys to retain water and provoke its movement 
into body tissues and spaces. 


Heart failure 


The ultimate source of fluid pressure in the body is 
the heart, which generates blood pressure. All other pres- 
sures in the body are related to blood pressure. As the 
heart starts to fail, blood backs up waiting to be pumped. 
This increases back pressure upstream, particularly 
below the heart where gravity is also pulling blood away 
from the heart. The extra fluid from heart failure is first 
noticed in the feet and ankles, where gravitational effects 
are most potent. In the abdomen, the liver swells first, 
then it and other abdominal organs start to leak. 


Pleural fluid 


The other major body cavity is the chest. The tissue 
in the chest corresponding to the peritoneum is called the 
pleura, and the space contained within the pleura, 
between the ribs and the lungs, is called the pleural 
space. Fluid is often found in both cavities, and fluid 
from one cavity can find its way into the other. 


Fluid that accumulates in the abdomen creates 
abnormal pressures on organs in the abdomen. Digestion 
is hindered; blood flow is slowed. Pressure upward on 
the chest compromises breathing. The kidneys function 
poorly in the presence of such external pressures and 
may even fail with tense, massive ascites. 


Description 


During paracentesis, special needles puncture the 
abdominal wall, being careful not to hit internal organs. If 
fluid is needed only for analysis, just a bit is removed. If 
pressure relief is an additional goal, many quarts may be 
removed. Rapid removal of large amounts of fluid can 
cause blood pressure to drop suddenly. For this reason, the 
physician will often leave a tube in place so that fluid can 
be removed slowly, giving the circulation time to adapt. 


A related procedure called culpocentesis removes 
ascitic fluid from the very bottom of the abdominal cavi- 
ty through the back of the vagina. This is used mostly to 
diagnose female genital disorders like ectopic pregnan- 
cy that bleed or exude fluid into the peritoneal space. 
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Ectopic pregnancy—A pregnancy occurring out- 
side the womb that often ruptures and requires 
surgical removal. 


Fluid is sent to the laboratory for testing, where can- 
cer and blood cells can be detected, infections identified, 
and chemical analysis can direct further investigations. 


Aftercare 


An adhesive bandage and perhaps a single stitch 
close the hole. Nothing more is required. 


Risks 


Risks are negligible. It is remotely possible that an 
organ could be punctured and bleed or that an infection 
could be introduced. 


Normal results 


A diagnosis of the cause and/or relief from accumu- 
lated fluid pressure are the expected results. 


Abnormal results 


Fluid will continue to accumulate until the cause is 
corrected. Repeat procedures may be needed. 


Resources 


BOOKS 

Glickman, Robert M. “Abdominal Swelling and Ascites.” In 
Harrison’ s Principles of Internal Medicine, ed. Anthony 
S. Fauci, et al. New York: McGraw-Hill, 1997. 

Lucey, Michael R. “Diseases of the Peritoneum, Mesentery and 
Omentum.” In Cecil Textbook of Medicine, ed. J. Claude Ben- 
nett and Fred Plum. Philadelphia: W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


Paracoccidioidomycosis see South 
American blastomycosis 


Paragonamiasis see Fluke infections 


I Paralysis 


Definition 


Paralysis is defined as complete loss of strength in 
an affected limb or muscle group. 
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Description 


The chain of nerve cells that runs from the brain 
through the spinal cord out to the muscle is called the 
motor pathway. Normal muscle function requires intact 
connections all along this motor pathway. Damage at any 
point reduces the brain’s ability to control the muscle’s 
movements. This reduced efficiency causes weakness, 
also called paresis. Complete loss of communication pre- 
vents any willed movement at all. This lack of control is 
called paralysis. Certain inherited abnormalities in mus- 
cle cause periodic paralysis, in which the weakness 
comes and goes. 


The line between weakness and paralysis is not 
absolute. A condition causing weakness may progress to 
paralysis. On the other hand, strength may be restored to a 
paralyzed limb. Nerve regeneration or regrowth is one way 
in which strength can return to a paralyzed muscle. Paraly- 
sis almost always causes a change in muscle tone. Para- 
lyzed muscle may be flaccid, flabby, and without appre- 
ciable tone, or it may be spastic, tight, and with abnormal- 
ly high tone that increases when the muscle is moved. 


Paralysis may affect an individual muscle, but it usu- 
ally affects an entire body region. The distribution of 
weakness is an important clue to the location of the nerve 
damage that is causing the paralysis. Words describing 
the distribution of paralysis use the suffix “-plegia,” from 
the Greek word for “stroke.” The types of paralysis are 
classified by region: 


e monoplegia, affecting only one limb 


e diplegia, affecting the same body region on both sides 
of the body (both arms, for example, or both sides of 
the face) 


e hemiplegia, affecting one side of the body 
e paraplegia, affecting both legs and the trunk 


e quadriplegia, affecting all four limbs and the trunk 


Causes and symptoms 
Causes 


The nerve damage that causes paralysis may be in 
the brain or spinal cord (the central nervous system) or it 
may be in the nerves outside the spinal cord (the periph- 
eral nervous system). The most common causes of dam- 
age to the brain are: 


e stroke 
* tumor 
e trauma (caused by a fall or a blow) 


e multiple sclerosis (a disease that destroys the protec- 
tive sheath covering nerve cells) 
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e cerebral palsy (a condition caused by a defect or injury 
to the brain that occurs at or shortly after birth) 


e metabolic disorder (a disorder that interferes with the 
body’s ability to maintain itself) 


Damage to the spinal cord is most often caused by 
trauma, such as a fall or a car crash. Other conditions that 
may damage nerves within or immediately adjacent to 
the spine include: 


e tumor 
e herniated disk (also called a ruptured or slipped disk) 


e spondylosis (a disease that causes stiffness in the joints 
of the spine) 


e rheumatoid arthritis of the spine 


*neurodegenerative disease (a disease that damages 
nerve cells) 


e multiple sclerosis 
Damage to peripheral nerves may be caused by: 
e trauma 


* compression or entrapment (such as carpal tunnel syn- 
drome) 


¢ Guillain-Barré syndrome (a disease of the nerves that 
sometimes follows fever caused by a viral infection or 
immunization) 


e chronic inflammatory demyelinating polyradiculoneu- 
ropathy (CIDP) (a condition that causes pain and 
swelling in the protective sheath covering nerve cells) 


e radiation 


e inherited demyelinating disease (a condition that 
destroys the protective sheath around the nerve cell) 


e toxins or poisons 


Symptoms 


The distribution of paralysis offers important clues 
to the site of nerve damage. Hemiplegia is almost always 
caused by brain damage on the side opposite the paraly- 
sis, often from a stroke. Paraplegia occurs after injury to 
the lower spinal cord, and quadriplegia occurs after dam- 
age to the upper spinal cord at the level of the shoulders 
or higher (the nerves controlling the arms leave the spine 
at that level). Diplegia usually indicates brain damage, 
most often from cerebral palsy. Monoplegia may be 
caused by isolated damage to either the central or the 
peripheral nervous system. Weakness or paralysis that 
occurs only in the arms and legs may indicate demyeli- 
nating disease. Fluctuating symptoms in different parts 
of the body may be caused by multiple sclerosis. 


Sudden paralysis is most often caused by injury or 
stroke. Spreading paralysis may indicate degenerative 


2491 


sısÁjered 


Paralysis 


disease, inflammatory disease such as Guillain-Barré 
syndrome or CIDP, metabolic disorders, or inherited 
demyelinating disease. 


Other symptoms often accompany paralysis from any 
cause. These symptoms may include numbness and tin- 
gling, pain, changes in vision, difficulties with speech, or 
problems with balance. Spinal cord injury often causes 
loss of function in the bladder, bowel, and sexual organs. 
High spinal cord injuries may cause difficulties in breathing. 


Diagnosis 

Careful attention should be paid to any events in the 
patient’s history that might reveal the cause of the paralysis. 
The examiner should look for incidents such as falls or 
other traumas, exposure to toxins, recent infections or 
surgery, unexplained headache, preexisting metabolic dis- 
ease, and family history of weakness or other neurologic 
conditions. A neurologic examination tests strength, reflex- 
es, and sensation in the affected area and normal areas. 


Imaging studies, including computed tomography 
scans (CT scans), magnetic resonance imaging (MRI) 
scans, or myelography may reveal the site of the injury. 
Electromyography and nerve conduction velocity tests 
are performed to test the function of the muscles and 
peripheral nerves. 


Treatment 


The only treatment for paralysis is to treat its under- 
lying cause. The loss of function caused by long-term 
paralysis can be treated through a comprehensive reha- 
bilitation program. Rehabilitation includes: 


e Physical therapy. The physical therapist focuses on 
mobility. Physical therapy helps develop strategies to 
compensate for paralysis by using those muscles that 
still have normal function, helps maintain and build any 
strength and control that remain in the affected mus- 
cles, and helps maintain range of motion in the affected 
limbs to prevent muscles from shortening (contracture) 
and becoming deformed. If nerve regrowth is expected, 
physical therapy is used to retrain affected limbs during 
recovery. A physical therapist also suggests adaptive 
equipment such as braces, canes, or wheelchairs. 


Occupational therapy. The occupational therapist 
focuses on daily activities such as eating and bathing. 
Occupational therapy develops special tools and tech- 
niques that permit self-care and suggests ways to modi- 
fy the home and workplace so that a patient with an 
impairment may live a normal life. 


Other specialties. The nature of the impairment may 
mean that the patient needs the services of a respiratory 
therapist, vocational rehabilitation counselor, social 
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Computed tomography (CT)—An imaging tech- 
nique in which cross-sectional x rays of the body 
are compiled to create a three-dimensional image 
of the body’s internal structures. 


Electromyography—A test that uses electrodes to 
record the electrical activity of muscle. The infor- 
mation gathered is used to diagnose neuromuscu- 
lar disorders. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Myelin—The insulation covering nerve cells. 
Demyelinating disease causes a breakdown of 
myelin. 

Myelography—An x-ray process that uses a dye or 
contrast medium injected into the space around 
the spine. 


Nerve conduction velocity test—A test that mea- 
sures the time it takes a nerve impulse to travel a 
specific distance over the nerve after electronic 
stimulation. 


worker, speech-language pathologist, nutritionist, spe- 
cial education teacher, recreation therapist, or clinical 
psychologist. 


Prognosis 


The likelihood of recovery from paralysis depends 
on what is causing it and how much damage has been 
done to the nervous system. 


Prevention 


Prevention of paralysis depends on prevention of the 
underlying causes. Risk of stroke can be reduced by con- 
trolling high blood pressure and cholesterol levels. Seat- 
belts, air bags, and helmets reduce the risk of injury from 
motor vehicle accidents and falls. Good prenatal care can 
help prevent premature birth, which is a common cause 
of cerebral palsy. 


Resources 


BOOKS 
Bradley, Walter G., et al., eds. Neurology in Clinical Practice. 
2nd ed. Boston: Butterworth-Heinemann, 1996. 
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Yarkony, Gary M., ed. Spinal Cord Injury: Medical Manage- 
ment and Rehabilitation. Gaithersburg, MD: Aspen Pub- 
lishers, 1994. 


Richard Robinson 


Paralysis agitans see Parkinson’s disease 


Paralytic shellfish poisoning see Fish and 
shellfish poisoning 


i Paranoia 


Definition 


Paranoia is an unfounded or exaggerated distrust of 
others, sometimes reaching delusional proportions. Para- 
noid individuals constantly suspect the motives of those 
around them, and believe that certain individuals, or peo- 
ple in general, are “out to get them.” 


Description 


Paranoid perceptions and behavior may appear as 
features of a number of mental illnesses, including 
depression and dementia, but are most prominent in 
three types of psychological disorders: paranoid schizo- 
phrenia, delusional disorder (persecutory type), and 
paranoid personality disorder (PPD). 


Individuals with paranoid schizophrenia and perse- 
cutory delusional disorder experience what is known as 
persecutory delusions: an irrational, yet unshakable, 
belief that someone is plotting against them. Persecutory 
delusions in paranoid schizophrenia are bizarre, some- 
times grandiose, and often accompanied by auditory hal- 
lucinations. Delusions experienced by individuals with 
delusional disorder are more plausible than those experi- 
enced by paranoid schizophrenics; not bizarre, though 
still unjustified. Individuals with delusional disorder may 
seem offbeat or quirky rather than mentally ill, and, as 
such, may never seek treatment. 


Persons with paranoid personality disorder tend to 
be self-centered, self-important, defensive, and emo- 
tionally distant. Their paranoia manifests itself in con- 
stant suspicions rather than full-blown delusions. The 
disorder often impedes social and personal relation- 
ships and career advancement. Some individuals with 
PPD are described as “litigious,” as they are constantly 
initiating frivolous law suits. PPD is more common in 
men than in women, and typically begins in early 
adulthood. 
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Causes and symptoms 


The exact cause of paranoia is unknown. Potential 
causal factors may be genetics, neurological abnormali- 
ties, changes in brain chemistry, and stress. Paranoia is 
also a possible side effect of drug use and abuse (for 
example, alcohol, marijuana, amphetamines, cocaine, 
PCP). Acute, or short term, paranoia may occur in some 
individuals overwhelmed by stress. 


The Diagnostic and Statistical Manual of Mental 
Disorders, fourth edition (DSM-IV), the diagnostic 
standard for mental health professionals in the United 
States, lists the following symptoms for paranoid per- 
sonality disorder: 


* suspicious; unfounded suspicions; believes others are 
plotting against him/her 


* preoccupied with unsupported doubts about friends or 
associates 


e reluctant to confide in others due to a fear that informa- 
tion may be used against him/her 


e reads negative meanings into innocuous remarks 
e bears grudges 


* perceives attacks on his/her reputation that are not clear 
to others, and is quick to counterattack 


e maintains unfounded suspicions regarding the fidelity 
of a spouse or significant other 


Diagnosis 


Patients with paranoid symptoms should undergo a 
thorough physical examination and patient history to 
rule out possible organic causes (such as dementia) or 
environmental causes (such as extreme stress). If a psy- 
chological cause is suspected, a psychologist will con- 
duct an interview with the patient and may administer 
one of several clinical inventories, or tests, to evaluate 
mental status. 


Treatment 


Paranoia that is symptomatic of paranoid schizo- 
phrenia, delusional disorder, or paranoid personality dis- 
order should be treated by a psychologist and/or psychia- 
trist. Antipsychotic medication such as thioridazine 
(Mellaril), haloperidol (Haldol), chlorpromazine (Tho- 
razine), clozapine (Clozaril), or risperidone (Risperdal) 
may be prescribed, and cognitive therapy or psychothera- 
py may be employed to help the patient cope with their 
paranoia and/or persecutory delusions. Antipsychotic 
medication, however, is of uncertain benefit to individu- 
als with paranoid personality disorder and may pose 
long-term risks. 
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KEY TERMS 


Persecutory delusion—A fixed, false, and inflexi- 
ble belief that others are engaging in a plot or plan 
to harm an individual. 


If an underlying condition, such as depression or 
drug abuse, is found to be triggering the paranoia, an 
appropriate course of medication and/or psychosocial 
therapy is employed to treat the primary disorder. 


Prognosis 


Because of the inherent mistrust felt by paranoid 
individuals, they often must be coerced into entering 
treatment. As unwilling participants, their recovery may 
be hampered by efforts to sabotage treatment (for exam- 
ple, not taking medication or not being forthcoming with 
a therapist), a lack of insight into their condition, or the 
belief that the therapist is plotting against them. Albeit 
with restricted lifestyles, some patients with PPD or per- 
secutory delusional disorder continue to function in soci- 
ety without treatment. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Press, Inc., 1994. 

Maxmen, Jerrold S., and Nicholas G. Ward. “Personality Dis- 
orders.” In Essential Psychopathology and Its Treatment. 
2nd ed. New York: W. W. Norton, 1995. 

Maxmen, Jerrold S., and Nicholas G. Ward. “Schizophrenia 
and Related Disorders.” In Essential Psychopathology and 
Its Treatment. 2nd ed. New York: W. W. Norton, 1995. 

Siegel, Ronald K. Whispers: The Voices of Paranoia. New 
York: Crown, 1994. 


PERIODICALS 

Manschreck, Theo C. “Delusional Disorder: The Recognition 
and Management of Paranoia.” Journal of Clinical Psy- 
chiatry 57, supplement 3 (1996): 32-38. 


ORGANIZATIONS 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <http:// 
www.apa.org>. 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

National Alliance for the Mentally Ill (NAMI). Colonial Place 
Three, 2107 Wilson Blvd., Ste. 300, Arlington, VA 22201- 
3042. (800) 950-6264. <http://www.nami.org>. 
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National Institute of Mental Health. Mental Health Public 
Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 
MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 


Paula Anne Ford-Martin 


Parapharyngeal abscess see Abscess 
Paraphilias see Sexual perversions 
Paraplegia see Paralysis 

Parasomnia see Sleep disorders 


Parathyroid gland removal see 
Parathyroidectomy 


Í Parathyroid hormone test 


Definition 


The parathyroid hormone (PTH) test is a blood test 
performed to determine the serum levels of a hormone 
secreted by the parathyroid gland in response to low 
blood calcium levels. PTH works together with vitamin 
D to maintain healthy bones. The parathyroid glands are 
small paired glands located near the thyroid gland at the 
base of the neck. 


Purpose 


The PTH level is measured to evaluate the level of 
blood calcium. It is routinely monitored in patients with 
a kidney disorder called chronic renal failure (CRF). 
Because PTH is one of the major factors affecting calci- 
um metabolism, the PTH test helps to distinguish non- 
parathyroid from parathyroid causes of too much calci- 
um in the blood (hypercalcemia). 


Differential diagnosis of hyperparathyroidism 


PTH is also useful in the differential diagnosis of 
overactive parathyroid glands (hyperparathyroidism). 
Primary hyperparathyroidism is most often caused by a 
benign tumor in one or more of the parathyroid glands. It 
is rarely caused by parathyroid cancer. Patients with this 
condition have high PTH and calcium levels. 


Secondary hyperparathyroidism is often seen in 
patients with chronic renal failure (CRF). The kidneys 
fail to excrete sufficient phosphate, and the parathyroid 
gland secretes PTH in an effort to lower calcium levels to 
balance the calcium-phosphate ratio. Because of the con- 
stant stimulation of the parathyroid, CRF patients have 
high PTH and normal or slightly low calcium levels. 
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Tertiary hyperparathyroidism occurs when CRF 
causes a severe imbalance in the calcium-phosphate 
ratio, leading to very high PTH production that results in 
hypercalcemia. Patients with this condition have high 
PTH and high calcium levels. 


Specific PTH assays 


PTH is broken down in the body into three different 
molecular forms: the intact PTH molecule and several 
smaller fragments which include an amino acid or N-ter- 
minal, a midregion or midmolecule, and a carboxyl or 
C-terminal. Two tests are currently used to measure 
intact PTH and its terminal fragments. While both tests 
are used to diagnose hyper-or hypoparathyroidism, 
each test also has specific applications as well. The C- 
terminal PTH assay is used to diagnose the ongoing dis- 
turbances in PTH metabolism that occur with secondary 
and tertiary hyperparathyroidism. The assay for intact 
PTH and the N-terminal fragment, which are both mea- 
sured at the same time, is more accurate in detecting 
sudden changes in the PTH level. For this reason, the N- 
terminal PTH assay is used to monitor a patient’s 
response to therapy. 


Precautions 
Drug interactions 


Some prescription drugs affect the results of PTH 
tests. Drugs that increase PTH levels include phosphates, 
anticonvulsants, steroids, isoniazid, lithium, and rifampin. 
Drugs that decrease PTH include cimetidine and propra- 
nolol. 


Timing 

PTH levels are subject to daily variation, ranging 
from a peak around 2:00 A.M. to a low point around 2:00 
P.M. Specimens are usually drawn at 8:00 A.M. The labo- 
ratory should be notified if the patient works a night shift 


so that this difference in biological rhythm can be taken 
into account. 


Other serum level tests 


Due to the relationship between PTH and calcium, 
calcium levels should be tested at the same time as 
PTH. Most laboratories have established reference val- 
ues to indicate what PTH level is normal for a particular 
calcium level. In addition, the effects of PTH on kidney 
function and bone strength indicate that serum calcium, 
phosphorus, and creatinine levels should be measured 
together with PTH. The creatinine test measures kid- 
ney function and aids in the diagnosis of parathyroid 
dysfunction. 
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KEY TERMS 


Assay—An analysis of the chemical composition 
or strength of a substance. 


Hypercalcemia—Abnormally high levels of blood 
calcium. 


Hyperparathyroidism—Overactivity of the para- 
thyroid glands. Symptoms include generalized 
aches and pains, depression, and abdominal pain. 


Hypoparathyroidism—Insufficient production of 
parathyroid hormone, which results in low levels 
of blood calcium. 


Description 


The PTH test is performed on a sample of the 
patient’s blood, withdrawn from a vein into a vacuum 
tube. The procedure, which is called a venipuncture, 
takes about five minutes. 


Preparation 


The patient should have nothing to eat or drink from 
midnight of the day of the test. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the puncture site, a small bruise or 
swelling in the area, or fainting or feeling lightheaded. 


Normal results 


Reference ranges for PTH tests vary somewhat 
depending on the laboratory, and must be interpreted in 
association with calcium results. The following ranges 
are typical: 


e Intact PTH: 10-65 pg/mL 
e PTH N-terminal (includes intact PTH): 8-24 pg/mL 


¢ PTH C-terminal (includes C-terminal, intact PTH, and 
midmolecule): 50-330 pg/mL 


Abnormal results 


When measured with serum calcium levels, abnor- 
mally high PTH values may indicate primary, secondary, 
or tertiary hyperparathyroidism, chronic renal failure, 
malabsorption syndrome, and vitamin D deficiency. 
Abnormally low PTH levels may indicate hypoparathy- 
roidism, hypercalcemia, and certain malignancies. 
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Parathyroid scan 


Resources 


BOOKS 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 


Janis O. Flores 


f Parathyroid scan 


Definition 


A parathyroid scan is sometimes called a parathyroid 
localization scan or parathyroid scintigraphy. This scan 
uses radioactive pharmaceuticals that are readily taken up 
by cells in the parathyroid glands to obtain an image of 
the glands and any abnormally active areas within them. 


Purpose 


The parathyroid glands, embedded in the thyroid 
gland in the neck, but separate from the thyroid in func- 
tion, control calcium metabolism in the body. The 
parathyroid glands produce parathyroid hormone (PTH). 
PTH regulates the level of calcium in the blood. 


Calcium is critical to cellular metabolism, as well as 
being the main component of bones. If too much PTH is 
secreted, the bones release calcium into the bloodstream. 
Over time, the bones become brittle and more likely to 
break. A person with levels of calcium in the blood that 
are too high feels tired, run down, irritable, and has diffi- 
culty sleeping. Additional signs of too much calcium in 
the blood are nausea and vomiting, frequent urination, 
kidney stones and bone pain. A parathyroid scan is 
administered when the parathyroid appears to be overac- 
tive and a tumor is suspected. 


Precautions 


Parathyroid scans are not recommended for pregnant 
women because of the potential harm to the developing 
fetus. People who have had another recent nuclear medi- 
cine procedure or an intravenous contrast test may need 
to wait until the earlier radioactive markers have been 
eliminated from their system in order to obtain accurate 
results from the parathyroid scan. 


Description 


A parathyroid scan is a non-invasive procedure that 
uses two radiopharmaceuticals (drugs with a radioactive 
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The parathyroid glands, embedded in the thyroid gland in 
the neck but separate from the thyroid gland in function, 
control calcium metabolism in the body by producing 
parathyroid hormone, or PTH. (Custom Medical Stock Photo. 
Reproduced by permission.) 


marker) to obtain an image of highly active areas of the 
parathyroid glands. The test can be done in two ways. 


Immediate scan 


Tf the test is to be performed immediately, the patient 
lies down on an imaging table with his head and neck 
extended and immobilized. The patient is injected with 
the first radiopharmaceutical. After waiting 20 minutes, 
the patient is positioned under the camera for imaging. 
Each image takes five minutes. It is essential that the 
patient remain still during imaging. 


After the first image, the patient is injected with a 
second radiopharmaceutical, and imaging continues for 
another 25 minutes. Total time for the test is about one 
hour: injection 10 minutes, waiting period 20 minutes, 
and imaging 30 minutes. 


Another way to do this test is as follows. After the 
first images are acquired, the patient returns two hours 
later for additional images. Time for this procedure totals 
about three hours: injection 10 minutes, waiting period 
two hours and 20 minutes, and imaging 30 minutes. 


Delayed scan 


In a delayed parathyroid scan, the patient is asked to 
swallow capsules containing the first radiopharmaceuti- 
cal. The patient returns after a four hour waiting period, 
and the initial image is made. Then the patient is injected 
with the second radiopharmaceutical. Imaging continues 
for another 25 minutes. The total time is about four hours 
and 40 minutes: waiting period four hours, injection 10 
minutes, and imaging 30 minutes. 


Preparation 


No special preparations are necessary for this test. It 
is not necessary to fast or maintain a special diet. The 
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KEY TERMS 


Cyst—An abnormal sac containing fluid or semi- 
solid material. 


Goiter—Chronic enlargement of the thyroid gland. 


Neoplasm—An uncontrolled growth of new tissue. 


patient should wear comfortable clothing and no metal 
jewelry around the neck. 


Aftercare 


The patient should not feel any adverse effects of the 
test and can resume normal activities immediately. 


Risks 


The only risk associated with this test is to the fetus 
of a pregnant woman. 


Normal results 


Normal results will show no unusual activity in the 
parathyroid glands. 


Abnormal results 


A concentration of radioactive materials in the 
parathyroid gland beyond background levels suggests 
excessive activity and the presence of a tumor. False pos- 
itive results sometimes result from the presence of 
multinodular goiter, neoplasm, or cysts. False positive 
tests are tests that interpret the results as abnormal when 
this is not true. 


Resources 


OTHER 
“Parathyroid Scan.” HealthGate Page. 13 June 1998 <http:// 
www.healthgate.com>. 


Tish Davidson 


Í Parathyroidectomy 


Definition 


Parathyroidectomy is the removal of one or more of 
the parathyroid glands. The parathyroid glands are usual- 
ly four in number, although the exact number may vary 
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from three to seven. They are located in the neck in front 
of the Adam’s apple and are closely linked to the thyroid 
gland. The parathyroid glands regulate the balance of 
calcium in the body. 


Purpose 


Parathyroidectomy is usually done to treat hyper- 
parathyroidism (abnormal over-functioning of the 
parathyroid glands). 


Precautions 


Parathyroidectomy should only be done when other 
non-operative methods have failed to control the 
patient’s hyperparathyroidism. 


Description 


Parathyroidectomy is an operation done most com- 
monly by a general surgeon, or occasionally by an oto- 
laryngologist, in the operating room of a hospital. The 
operation begins when the anesthesiologist anesthetizes 
or puts the patient to sleep. The surgeon makes an inci- 
sion in the front of the neck where a tight-fitting necklace 
would rest. All of the parathyroid glands are identified. 
The surgeon then identifies the gland or glands with the 
disease and confirms the diagnosis by sending a piece of 
the gland(s) to the pathology department for immediate 
microscopic examination. The glands are then removed 
and the incision is closed and a dressing is placed over 
the incision. 


Patients generally stay overnight in the hospital after 
completion of the operation and may remain for one or 
two additional days. These procedures are reimbursed by 
insurance companies. Surgeon’s fees typically range 
from $1,000-$2,000. Anesthesiologists charge for their 
services based on the medical status of the patient and 
the length of the operative procedure. Hospitals charge 
for use of the operating suite, equipment, lab and diag- 
nostic tests, and medications. 


Preparation 


Prior to the operation, the diagnosis of hyperparathy- 
roidism should be confirmed using lab tests. Occasionally, 
physicians order computed tomography scans (CT scans), 
ultrasound exams, and/or magnetic resonance imaging 
(MRI) tests to determine the total number of parathyroid 
glands and their location prior to the procedure. 


Aftercare 


The incision should be watched for signs of infec- 
tion. In general, no specific wound care is required. 
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Paratyphoid fever 


Thyroid cartilage 


Thyroid gland 


Superior 
thyroid glands 


Inferior 
thyroid glands 


Trachea 


Parathyroidectomy refers to the surgical removal of one or 
more of the parathyroid glands due to hyperparathyroidism 
(an abnormal over-functioning of the parathyroid glands). It 
is usually done after other non-operative methods have 
failed to control or correct this condition. (Illustration by Elec- 
tronic Illustrators Group.) 


The level of calcium in the body should be moni- 
tored during the first 48 hours after the operation by 
obtaining frequent blood samples for laboratory analysis. 


Risks 


The major risk of parathyroidectomy is injury to the 
recurrent laryngeal nerve (a nerve that lies very near the 
parathyroid glands and serves the larynx or voice box). If 
this nerve is injured, the voice may become hoarse or 
weak. 


Occasionally, too much parathyroid tissue is removed, 
and the patient may develop hypoparathyroidism (under- 
functioning of the parathyroid glands). If this occurs, the 
patient will require daily calcium supplements. 


Sometimes not all of the parathyroid glands are 
found in the initial operation. A fifth or sixth gland may 
be located in an aberrant location such as the chest 
(ectopic parathroid). If this occurs, the patient’s hyper- 
parathyroidism may not be corrected, and a second pro- 
cedure may be required to find the other gland(s). 


Hematoma formation (collection of blood under the 
incision) is a possible complication of any operative pro- 
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Anesthesiologist—A physician who specializes in 
anesthetizing patients for operations. 


Ectopic parathyroid tissue—A condition where 
the thyroid tissue is located in an abnormal place. 


Hyperparathyroidism—Abnormal over-function- 
ing of the parathyroid glands. 


Hypoparathyroidism—Abnormal under-function- 
ing of the parathyroid glands. 


Otolaryngologist—A surgeon who treats people 
with abnormalities in the head and neck regions of 
the body. 


cedure. However, in procedures that involve the neck it is 
of particular concern, because a rapidly enlarging 
hematoma can obstruct the airway. 


Infection of the surgical incision may occur, as with 
any operative procedure, but this is not common. 


Normal results 


Most patients require only two or three days of hos- 
pitalization to recover from the operation. They usually 
can resume most of their normal activities within one to 
two weeks. 


Resources 


BOOKS 

Kaplan, Edwin. “Thyroid and Parathyroid.” In Principles of 
Surgery. 6th ed. Ed. Seymour I. Schwartz, et al. New 
York: McGraw-Hill, 1994. 

“Parathyroidectomy.” In The American Medical Association 
Encyclopedia of Medicine, ed. Charles B. Claymon. New 
York: Random House, 1989. 

OTHER 

“Parathyroidectomy.” ThriveOnline. <http://thriveonline.oxygen. 
com>. 


Mary Jeanne Krob, MD, FACS 


I Paratyphoid fever 


Definition 


Paratyphoid fever, which is sometimes called Salmo- 
nella paratyphi infection, is a serious contagious disease 
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caused by a gram-negative bacterium. It is also grouped 
together with typhoid fever under the name enteric 
fever. 


Description 


Enteric fever is increasingly rare in the United 
States. Of the 500 cases reported in an average year, 
about 60% are infections acquired during travel in Mexi- 
co, India, or South America. 


Paratyphoid fever has three stages: an early stage 
marked by high fever; a toxic stage with abdominal pain 
and intestinal symptoms, and a long period of recovery 
from fever (defervescence). In adults, these three phases 
may cover a period of four to six weeks; in children, they 
are shorter and may cover 10 days to two weeks. During 
the toxic stage there is a 1-10% chance of intestinal per- 
foration or hemorrhage. 


Causes and symptoms 


Paratyphoid fever is caused by any of three strains of 
Salmonella paratyphi: S. paratyphi A; S. schottmuelleri 
(also called S. paratyphi B); or S. hirschfeldii (also called 
S. paratyphi C). It can be transmitted from animals or 
animal products to humans or from person to person. The 
incubation period is one to two weeks but is often shorter 
in children. Symptom onset may be gradual in adults but 
is often sudden in children. 


Paratyphoid fever is marked by high fever, 
headache, loss of appetite, vomiting, and constipation 
or diarrhea. The patient typically develops an enlarged 
spleen. About 30% of patients have rose spots on the 
front of the chest during the first week of illness. The 
rose spots develop into small hemorrhages that may be 
hard to see in African or Native Americans. 


Patients with intestinal complications have symp- 
toms resembling those of appendicitis: intense cramping 
pain with soreness in the right lower quadrant of the 
abdomen. 


Diagnosis 


The diagnosis is usually made on the basis of a his- 
tory of recent travel and culturing the paratyphoid organ- 
ism. Because the disease is unusual in the United States, 
the doctor may not consider paratyphoid in the diagnosis 
unless the patient has the classic symptoms of an 
enlarged spleen and rose spots. The doctor will need to 
rule out other diseases with high fevers, including 
typhus, brucellosis, tularemia (rabbit fever), psittacosis 
(parrot fever), mononucleosis, and Kawasaki syn- 
drome. S. paratyphi is easily cultured from samples of 
blood, stool, urine, or bone marrow. 
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Treatment 
Medications 


Paratyphoid fever is treated with antibiotics over a 
two- to three-week period with trimethoprim-sul- 
famethoxazole (Bactrim, Septra); amoxicillin (Amoxil, 
Novamoxin); and ampicillin (Amcill). Third-generation 
cephalosporins (ceftriaxone [Rocephin], cefotaxime 
[Claforan], or cefixime [Suprax]) or chloramphenicol 
(Chloromycetin) may be given if the specific strain is 
resistant to other antibiotics. 


Surgery 


Patients with intestinal perforation or hemorrhage 
may need surgery if the infection cannot be controlled by 
antibiotics. 


Supportive care 


Patients with paratyphoid fever need careful moni- 
toring for signs of complications as well as bed rest and 
nutritional support. Patients with severe infections may 
require fluid replacement or blood transfusions. 


Prognosis 


Most patients with paratyphoid fever recover com- 
pletely, although intestinal complications can result in 
death. With early treatment, the mortality rate is less 
than 1%. 


Prevention 
Immunization 


Vaccination against paratyphoid fever is not neces- 
sary within the United States but is recommended for 
travel to countries with high rates of enteric fever. 


Hygienic measures 


Travelers in countries with high rates of paratyphoid 
fever should be careful to wash hands before eating and 
to avoid meat, egg, or poultry dishes unless they have 
been thoroughly cooked. 


Resources 


BOOKS 

“Chloramphenicol.” In Nurses Drug Guide 1995, ed. Billie 
Ann Wilson, et al. Norwalk, CT: Appleton & Lange, 1995. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Hormaeche, Carlos E. “Salmonella, Infection and Immunity.” 
In Encyclopedia of Immunology. Vol. 3. Ed. Ivan M. Roitt 
and Peter J. Delves. London: Academic Press, 1992. 
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Parkinson’s disease 


KEY TERMS 


Defervescence—Return to normal body tempera- 
ture after high fever. 


Enteric fever—A term that is sometimes used for 
either typhoid or paratyphoid fever. 


Rose spots—Small slightly raised reddish pimples 
that are a distinguishing feature of typhoid or 
paratyphoid infection. 


Hull, Anne E. “Salmonellae.” In Current Diagnosis. Vol. 9. Ed. 
Rex B. Conn, et al. Philadelphia: W. B. Saunders Co., 1997. 

Ogle, John W. “Infections: Bacterial and Spirochetal.” In Cur- 
rent Pediatric Diagnosis & Treatment, ed. William W. Hay 
Jr., et al. Stamford: Appleton & Lange, 1997. 


Rebecca J. Frey 


Paresthesias see Numbness and tingling 


i Parkinson’s disease 


Definition 


Parkinson’s disease (PD) is a progressive movement 
disorder marked by tremors, rigidity, slow movements 
(bradykinesia), and posture instability. It occurs when 
cells in one of the movement-control centers of the brain 
begin to die for unknown reasons. PD was first noted by 
British physician James Parkinson in the early 1800s. 


Description 


Usually beginning in a person’s late fifties or early 
sixties, Parkinson disease causes a progressive decline in 
movement control, affecting the ability to control initia- 
tion, speed, and smoothness of motion. Symptoms of PD 
are seen in up to 15% of those ages 65-74, and almost 
30% of those ages 75-84. 


Most cases of PD are sporadic. This means that there 
is a spontaneous and permanent change in nucleotide 
sequences (the building blocks of genes). Sporadic muta- 
tions also involve unknown environmental factors in 
combination with genetic defects. The abnormal gene 
(mutated gene) will form an altered end-product or pro- 
tein. This will cause abnormalities in specific areas in the 
body where the protein is used. Some evidence suggests 
that the disease is transmitted by autosomal dominant 
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inheritance. This implies that an affected parent has a 
50% chance of transmitting the disease to any child. This 
type of inheritance is not commonly observed. The most 
recent evidence is linking PD with a gene that codes for a 
protein called alpha-synuclein. Further research is 
attempting to fully understand the relationship with this 
protein and nerve cell degeneration. 


PD affects approximately 500,000 people in the 
United States, both men and women, with as many as 
fifty thousand new cases each year. 


Causes and symptoms 


The immediate cause of PD is degeneration of brain 
cells in the area known as the substantia nigra, one of the 
movement control centers of the brain. Damage to this 
area leads to the cluster of symptoms known as “parkin- 
sonism.” In PD, degenerating brain cells contain Lewy 
bodies, which help identify the disease. The cell death 
leading to parkinsonism may be caused by a number of 
conditions, including infection, trauma, and poisoning. 
Some drugs given for psychosis, such as haloperidol 
(Haldol) or chlorpromazine (thorazine), may cause 
parkinsonism. When no cause for nigral cell degenera- 
tion can be found, the disorder is called idiopathic 
parkinsonism, or Parkinson disease. Parkinsonism may 
be seen in other degenerative conditions, known as the 
“parkinsonism plus” syndromes, such as progressive 
supranuclear palsy. 


The substantia nigra, or “black substance,” is one of 
the principal movement control centers in the brain. By 
releasing the neurotransmitter known as dopamine, it 
helps to refine movement patterns throughout the body. 
The dopamine released by nerve cells of substantia nigra 
stimulates another brain region, the corpus striatum. 
Without enough dopamine, the corpus striatum cannot 
control its targets, and so on down the line. Ultimately, 
the movement patterns of walking, writing, reaching for 
objects, and other basic programs cannot operate proper- 
ly, and the symptoms of parkinsonism are the result. 


There are some known toxins that can cause parkin- 
sonism, most notoriously a chemical called MPTP, found 
as an impurity in some illegal drugs. Parkinsonian symp- 
toms appear within hours of ingestion, and are perma- 
nent. MPTP may exert its effects through generation of 
toxic molecular fragments called free radicals, and 
reducing free radicals has been a target of several experi- 
mental treatments for PD using antioxidants. 


It is possible that early exposure to some as-yet- 
unidentified environmental toxin or virus leads to unde- 
tected nigral cell death, and PD then manifests as normal 
age-related decline brings the number of functioning 
nigral cells below the threshold needed for normal move- 
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ment. It is also possible that, for genetic reasons, some 
people are simply born with fewer cells in their substan- 
tia nigra than others, and they develop PD as a conse- 
quence of normal decline. 


Symptoms 
The identifying symptoms of PD include: 


e Tremors, usually beginning in the hands, often occuring 
on one side before the other. The classic tremor of PD is 
called a “pill-rolling tremor,’ because the movement 
resembles rolling a pill between the thumb and forefin- 
ger. This tremor occurs at a frequency of about three 
per second. 


e Slow movements (bradykinesia) occur, which may 
involve slowing down or stopping in the middle of famil- 
iar tasks such as walking, eating, or shaving. This may 
include freezing in place during movements (akinesia). 


e Muscle rigidity or stiffness, occuring with jerky move- 
ments replacing smooth motion. 


e Postural instability or balance difficulty occurs. This 
may lead to a rapid, shuffling gait (festination) to pre- 
vent falling. 

¢ In most cases, there is a “masked face,” with little facial 
expression and decreased eye-blinking. 


In addition, a wide range of other symptoms may 
often be seen, some beginning earlier than others: 


e depression 

e speech changes, including rapid speech without inflec- 
tion changes 

e problems with sleep, including restlessness and night- 
mares 

* emotional changes, including fear, irritability, and inse- 
curity 

* incontinence 

e constipation 

«handwriting changes, with letters becoming smaller 
across the page (micrographia) 


* progressive problems with intellectual function (demen- 
tia) 


Diagnosis 


The diagnosis of Parkinson’s disease involves a 
careful medical history and a neurological exam to look 
for characteristic symptoms. There are no definitive tests 
for PD, although a variety of lab tests may be done to 
rule out other causes of symptoms, especially if only 
some of the identifying symptoms are present. Tests for 
other causes of parkinsonism may include brain scans, 
blood tests, lumbar puncture, and x rays. 
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A sample of fetal nigral cells. Transplantation of these cells 
to treat Parkinson’s disease is a highly experimental and 
controversial procedure. (Custom Medical Stock Photo. 
Reproduced by permission.) 


Treatment 


There is no cure for Parkinson’s disease. Most drugs 
treat the symptoms of the disease only, although one 
drug, selegiline (Eldepryl), may slow degeneration of the 
substantia nigra. 


Exercise, nutrition, and physical therapy 


Regular, moderate exercise has been shown to 
improve motor function without an increase in medication 
for a person with PD. Exercise helps maintain range of 
motion in stiff muscles, improve circulation, and stimulate 
appetite. An exercise program designed by a physical ther- 
apist has the best chance of meeting the specific needs of 
the person with PD. A physical therapist may also suggest 
strategies for balance compensation and techniques to 
stimulate movement during slowdowns or freezes. 


Good nutrition is important to maintenance of 
general health. A person with PD may lose some inter- 
est in food, especially if depressed, and may have nau- 
sea from the disease or from medications, especially 
those known as dopamine agonists. Slow movements 
may make it difficult to eat quickly, and delayed gastric 
emptying may lead to a feeling of fullness without hav- 
ing eaten much. Increasing fiber in the diet can improve 
constipation, soft foods can reduce the amount of need- 
ed chewing, and a prokinetic drug such as cisapride 
(Propulsid) can increase the movement of food through 
the digestive system. 
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Parkinson’s disease 


People with PD may need to limit the amount of 
protein in their diets. The main drug used to treat PD, L- 
dopa, is an amino acid, and is absorbed by the digestive 
system by the same transporters that pick up other amino 
acids broken down from proteins in the diet. Limiting 
protein, under the direction of the physician or a nutri- 
tionist, can improve the absorption of L-dopa. 


No evidence indicates that vitamin or mineral sup- 
plements can have any effect on the disease other than in 
the improvement of the patient’s general health. No 
antioxidants used to date have shown promise as a treat- 
ment except for selegiline, an MAO-B inhibitor which is 
discussed in the Drugs section. A large, carefully con- 
trolled study of vitamin E demonstrated that it could not 
halt disease progression. 


Drugs 


The pharmacological treatment of Parkinson disease 
is complex. While there are a large number of drugs that 
can be effective, their effectiveness varies with the 
patient, disease progression, and the length of time the 
drug has been used. Dose-related side effects may pre- 
clude using the most effective dose, or require the intro- 
duction of a new drug to counteract them. There are five 
classes of drugs currently used to treat PD. 


DRUGS THAT REPLACE DOPAMINE. One drug that 
helps replace dopamine, levodopa (L-dopa), is the single 
most effective treatment for the symptoms of PD. L-dopa 
is a derivative of dopamine, and is converted into 
dopamine by the brain. It may be started when symptoms 
begin, or when they become serious enough to interfere 
with work or daily living. 


L-dopa therapy usually remains effective for five 
years or longer. Following this, many patients develop 
motor fluctuations, including peak-dose “dyskinesias” 
(abnormal movements such as tics, twisting, or restless- 
ness), rapid loss of response after dosing (known as the 
“on-off” phenomenon), and unpredictable drug response. 
Higher doses are usually tried, but may lead to an 
increase in dyskinesias. In addition, side effects of L- 
dopa include nausea and vomiting, and low blood pres- 
sure upon standing (orthostatic hypotension), which 
can cause dizziness. These effects usually lessen after 
several weeks of therapy. 


ENZYME INHIBITORS. Dopamine is broken down by 
several enzyme systems in the brain and elsewhere in the 
body, and blocking these enzymes is a key strategy to pro- 
longing the effect of dopamine. The two most commonly 
prescribed forms of L-dopa contain a drug to inhibit the 
amino acid decarboxylase (an AADC inhibitor), one type 
of enzyme that breaks down dopamine. These combina- 
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tion drugs are Sinemet (L-dopa plus carbidopa) and 
Madopar (L-dopa plus benzaseride). Controlled-release 
formulations also aid in prolonging the effective interval 
of an L-dopa dose. 


The enzyme monoamine oxidase B (MAO-B) 
inhibitor selegiline may be given as add-on therapy for L- 
dopa. Research indicates selegiline may have a neuropro- 
tective effect, sparing nigral cells from damage by free 
radicals. Because of this, and the fact that it has few side 
effects, it is also frequently prescribed early in the disease 
before L-dopa is begun. Entacapone and tolcapone, two 
inhibitors of another enzyme system called catechol-O- 
methyltransferase (COMT), may soon reach the market 
as early studies suggest that they effectively treat PD 
symptoms with fewer motor fluctuations and decreased 
daily L-dopa requirements. 


DOPAMINE AGONISTS. Dopamine works by stimu- 
lating receptors on the surface of corpus striatum cells. 
Drugs that also stimulate these cells are called dopamine 
agonists, or DAs. DAs may be used before L-dopa thera- 
py, or added on to avoid requirements for higher L-dopa 
doses late in the disease. DAs available in the United 
States as of early 1998, include bromocriptine (Permax, 
Parlodel), pergolide (Permax), and pramipexole 
(Mirapex). Two more, cabergoline (Dostinex) and ropini- 
role (Requip), are expected to be approved soon. Other 
dopamine agonists in use elsewhere include lisuride 
(Dopergine) and apomorphine. Side effects of all the 
DAs are similar to those of dopamine, plus confusion and 
hallucinations at higher doses. 


ANTICHOLINERGIC DRUGS. Anticholinergics main- 
tain dopamine balance as levels decrease. However, the 
side effects of anticholinergics (dry mouth, constipation, 
confusion, and blurred vision) are usually too severe in 
older patients or in patients with dementia. In addition, 
anticholinergics rarely work for very long. They are often 
prescribed for younger patients who have predominant 
shaking. Trihexyphenidyl (Artane) is the drug most com- 
monly prescribed. 


DRUGS WHOSE MODE OF ACTION IS UNCERTAIN. 
Amantadine (Symmetrel) is sometimes used as an early 
therapy before L-dopa is begun, and as an add-on later in 
the disease. Its anti-parkinsonian effects are mild, and are 
not seen in many patients. Clozapine (Clozaril) is effec- 
tive especially against psychiatric symptoms of late PD, 
including psychosis and hallucinations. 


Surgery 


Two surgical procedures are used for treatment of 
PD that cannot be controlled adequately with drug thera- 
py. In PD, a brain structure called the globus pallidus 
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(GPi) receives excess stimulation from the corpus stria- 
tum. In a pallidotomy, the GPi is destroyed by heat, 
delivered by long thin needles inserted under anesthesia. 
Electrical stimulation of the GPi is another way to reduce 
its action. In this procedure, fine electrodes are inserted 
to deliver the stimulation, which may be adjusted or 
turned off as the response dictates. Other regions of the 
brain may also be stimulated by electrodes inserted else- 
where. In most patients, these procedures lead to signifi- 
cant improvement for some motor symptoms, including 
peak-dose dyskinesias. This allows the patient to receive 
more L-dopa, since these dyskinesias are usually what 
causes an upper limit on the L-dopa dose. 


A third procedure, transplant of fetal nigral cells, is 
still highly experimental. Its benefits to date have been 
modest, although improvements in technique and patient 
selection are likely to change that. 


Alternative treatment 


Currently, the best treatments for PD involve the use 
of conventional drugs such as levodopa. Alternative ther- 
apies, including acupuncture, massage, and yoga, can 
help relieve some symptoms of the disease and loosen 
tight muscles. Alternative practitioners have also applied 
herbal and dietary therapies, including amino acid sup- 
plementation, antioxidant (vitamins A, C, E, selenium, 
and zinc) therapy, B vitamin supplementation, and calci- 
um and magnesium supplementation, to the treatment of 
PD. Anyone using these therapies in conjunction with 
conventional drugs should check with their doctor to 
avoid the possibility of adverse interactions. For exam- 
ple, vitamin B, (either as a supplement or from foods 
such as whole grains, bananas, beef, fish, liver, and pota- 
toes) can interfere with the action of L-dopa when the 
drug is taken without carbidopa. 


Prognosis 


Despite medical treatment, the symptoms of Parkin- 
son disease worsen over time, and become less respon- 
sive to drug therapy. Late-stage psychiatric symptoms 
are often the most troubling, including difficulty sleep- 
ing, nightmares, intellectual impairment (dementia), hal- 
lucinations, and loss of contact with reality (psychosis). 


Prevention 


There is no known way to prevent Parkinson disease. 


Resources 


BOOKS 
Biziere, Kathleen, and Matthias Kurth. Living With Parkinson 
Disease. New York: Demos Vermande, 1997. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


AADC inhibitors—Drugs that block the amino 
acid decarboxylase; one type of enzyme that 
breaks down dopamine. Also called DC inhibitors, 
they include carbidopa and benserazide. 


Akinesia—A loss of the ability to move; freezing in 
place. 


Bradykinesia—Extremely slow movement. 


COMT inhibitors—Drugs that block catechol-O- 
methyltransferase, an enzyme that breaks down 
dopamine. COMT inhibitors include entacapone 
and tolcapone. 


Dopamine—A neurochemical made in the brain 
that is involved in many brain activities, including 
movement and emotion. 


Dyskinesia—Impaired ability to make voluntary 
movements. 


MAO-B inhibitors—Inhibitors of the enzyme 
monoamine oxidase B. MAO-B helps break down 
dopamine; inhibiting it prolongs the action of 
dopamine in the brain. Selegiline is an MAO-B 
inhibitor. 

Orthostatic hypotension—A sudden decrease in 
blood pressure upon sitting up or standing. May 
be a side effect of several types of drugs. 


Substantia nigra—One of the movement control 
centers of the brain. 


PERIODICALS 

“An Algorithm for the Management of Parkinson Disease.” 
Neurology 44/supplement 10 (December 1994): 12. 
<http://neuro-chief-e.mgh.harvard.edu/parkinsonsweb/ 
Main/Drugs/ManPark1.html>. 


ORGANIZATIONS 

National Parkinson Foundation. 1501 NW Ninth Ave., Bob Hope 
Road, Miami, FL 33136. <http://www.parkinson.org>. 

Parkinson Disease Foundation. 710 West 168th St. New York, 
NY 10032. (800) 457-6676. <http://www.apdaparkinson. 
com>. 

Worldwide Education and Awareness for Movement Disorders 
(WE MOVE). Mt. Sinai Medical Center, 1 Gustave Levy 
Place, New York, NY 10029. (800) 437-MOV2. <http:// 
www.wemove.org>. 


OTHER 
AWAKENINGS. <http://www.parkinsonsdisease.com>. 


Laith Farid Gulli, MD 
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Parotidectomy 


Parkinsonism see Parkinson’s disease 
Parotid gland removal see Parotidectomy 
Parotid gland scan see Salivary gland scan 


I Parotidectomy 


Definition 


Parotidectomy is the removal of the parotid gland, a 
salivary gland near the ear. 


Purpose 


The main purpose of parotidectomy is to remove 
cancerous tumors in the parotid gland. A number of 
tumors can develop in the parotid gland. Many of these 
are tumors that have spread from other areas of the 
body, entering the parotid gland by way of the lym- 
phatic system. Among the tumors seen in the parotid 
gland are lymphoma, melanoma, and squamous cell 
carcinoma. 


Description 


The parotid gland is the largest of the salivary 
glands. There are two parotid glands, one on each side 
of the face. They lie just in front of the ears and a duct 
runs from each to the inside of the cheek. Each parotid 
gland has several lobes. Surgery is recommend as part of 
the treatment for all cancers in the parotid gland. Super- 
ficial or localized parotidectomy is recommended by 
some authorities, unless a lipoma or Warthin’s tumor is 
present. One of the advantages to this approach is that 
nerves to facial muscles are left intact. Many facial 
nerves run through the same area as the parotid gland 
and can be damaged during more complete parotidec- 
tomies. Most authorities recommend total parotidecto- 
my, especially if cancer is found in both the superficial 
and deep lobes of the parotid gland. If the tumor has 
spread to involve the facial nerve, the operation is 
expanded to include parts of bone behind the ear (mas- 
toid) to remove as much tumor as possible. Some 
authorities recommend post-surgery radiation as follow- 
up treatment for cancer. 


Aftercare 


After surgery, the patient will remain in the hospital 
for one to three days. The site of incision will be watched 
closely for signs of infection and heavy bleeding (hemor- 
rhage). The incision site should be kept clean and dry 
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A micrograph of a normal human parotid gland. One of the 
salivary glands, the parotid consists of acini arranged in 
lobes. This image shows a junction between several lobes; 
the clear spaces represent the interlobular connective tis- 
sue. The masses of secretory cells produce a watery secre- 
tion which is passed to the intralobular. (Photograph by 
Astrid and Hanns-Frieder Michler, Custom Medical Stock Photo. 
Reproduced by permission.) 


Parotidectomy is a surgical procedure performed to remove 
cancerous tumors in the parotid gland, a salivary gland near 
the ear. Among the tumors seen in the parotid gland are 
lymphoma, melanoma, and squamous cell carcinoma. The 
illustration above shows the facial incision sites for this 
procedure. (Illustration by Electronic Illustrators Group.) 


until it is completely healed. The patient should not wash 
their hair until the stitches have been removed. If the 
patient has difficulty smiling, winking, or drinking flu- 
ids, the physician should be contacted immediately. 
These are signs of facial nerve damage. 
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KEY TERMS 


Fistula—An abnormal opening or duct through tis- 
sue that results from injury, disease, or other trauma. 


Salivary gland—Three pairs of glands that secrete 
into the mouth and aid digestion. 


Risks 


There are a number of complications that follow 
parotidectomy. Facial nerve paralysis after minor surgery 
should be minimal. During surgery, it is possible to repair 
cut nerves. After major surgery, a graft is attempted to 
restore nerve function to facial muscles. Salivary fistulas 
can occur when saliva collects in the incision site or 
drains through the incision. Reoccurrence of cancer is the 
single most important consideration for patients who have 
undergone parotidectomy. Long term survival rates are 
largely dependent on the tumor types and the stage of 
tumor development at the time of the operation. 

Other risks include blood clots (hematoma) and 
infection. The most common long-term complication of 
parotidectomy is redness and sweating in the cheek, 
known as Frey’s syndrome. Rarely, paralysis may extend 
throughout all the branches of the facial nervous system. 


Resources 


BOOKS 

Bentz, M. L. Pediatric Plastic Surgery. Stamford: Appleton & 
Lange, 1998. 

Berkow, Robert, ed. Merck Manual of Medical Information. 
Whitehouse Station, NJ: Merck Research Laboratories, 
1997. 

Lee, K. J. Essential Otolaryngology. Norwalk: Appleton & 
Lange, 1995. 


Mary K. Fyke 


Parotitis, epidemic see Mumps 


Paroxetine see Selective serotonin reuptake 
inhibitors 


i Paroxysmal atrial tachycardia 


Definition 


A period of very rapid and regular heart beats that 
begins and ends abruptly. The heart rate is usually 
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between 160 and 200 beats per minute. This condition is 
also known as paroxysmal supraventricular tachycardia. 


Description 


The term paroxysmal means that the event begins 
suddenly, without warning and ends abruptly. Atrial 
tachycardia means that the upper chambers of the heart 
are beating abnormally fast. Paroxysmal atrial tachycar- 
dia can occur without any heart disease being present. It 
is usually more annoying than dangerous. 


Causes and symptoms 


Paroxysmal atrial tachycardia may be caused by sev- 
eral different things. The fast rate may be triggered by a 
premature atrial beat that sends an impulse along an 
abnormal electrical path to the ventricles. Other causes 
stem from anxiety, stimulants, overactive thyroid, and in 
some women, the onset of menstruation. 


Though seldom life-threatening, paroxysmal atrial 
tachycardia produces annoying symptoms which can 
include lightheadedness, chest pain, palpitations, anxi- 
ety, sweating, and shortness of breath. 


Diagnosis 

Diagnosis is not always easy, because the event is 
usually over by the time the patient sees a doctor. A care- 
ful description of the episode will aid the doctor in his 
diagnosis. If the rapid heart rate is still occurring, an 
electrocardiograph (ECG) will show the condition. If the 
event is over, physicians often recommend a period of 
ambulatory electrocardiographic monitoring (called 
Holter monitoring) to confirm the diagnosis. 


Treatment 


The doctor may suggest that during an episode of 
paroxysmal atrial tachycardia the following practice may 
help. Briefly hold the nose and mouth closed and breathe 
out, or by bearing down, as though straining at a bowel 
movement. The doctor may try to stop the episode by gen- 
tly massaging an area in the neck called the carotid sinus. 


If these conservative measures don’t work, an injec- 
tion of the drug verapamil or adenosine should stop the 
episode quickly. 


In rare cases, the drugs do not work and electrical 
shock (cardioversion) may be necessary, particularly if 
serious symptoms are also present with the tachycardia. 


Prognosis 


Paroxysmal atrial tachycardia is not a disease, and is 
seldom life-threatening. The episodes are usually more 
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Parrot fever 


KEY TERMS 


Premature atrial beat—A beat that occurs before 
it would normally be expected. 


Supraventricular—A term for an event that occurs 
in the upper chambers (atria) of the heart. 


unpleasant than they are dangerous, and the prognosis is 
generally good. 


Prevention 


Frequent episodes are usually cause for medication. 
In rare cases, the doctor may recommend a procedure 
called catheter ablation, which will remove (or ablate) 
the precise area of the heart responsible for triggering the 
fast heart rate. 


In a catheter ablation procedure, the doctor will 
place a special catheter against the area of the heart 
responsible for the problem. Radio-frequency energy is 
then passed to the tip of the catheter, so that it heats up 
and destroys the target area. Catheter ablation is consid- 
ered a non-surgical technique. 


Resources 


BOOKS 

McGoon, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993. 

ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Dorothy Elinor Stonely 


Paroxysmal supraventricular tachycardia see 
Paroxysmal atrial tachycardia 


i Parrot fever 


Definition 


Parrot fever is a rare infectious disease that causes 
pneumonia in humans. It is transmitted from pet birds or 
poultry. The illness is caused by a chlamydia, which is a type 
of intracellular parasite closely related to bacteria. Parrot 
fever is also called chlamydiosis, psittacosis, or ornithosis. 
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Description 


Parrot fever, which is referred to as avian psittacosis 
when it infects birds, is caused by Chlamydia psittaci. 
Pet birds in the parrot family, including parrots, para- 
keets, macaws, and cockatiels, are the most common car- 
riers of the infection. Other birds that may also spread C. 
psittaci include pigeons, doves, mynah birds, and 
turkeys. Birds that are carrying the organism may appear 
healthy, but can shed it in their feces. The symptoms of 
avian psittacosis include inactivity, loss of appetite and 
ruffled feathers, diarrhea, runny eyes and nasal dis- 
charge, and green or yellow-green urine. Sick birds can 
be treated with antibiotics by a veterinarian. 


C. psittaci is usually spread from birds to humans 
through exposure to infected bird feces during cage 
cleaning or by handling infected birds. In humans, parrot 
fever can range in severity from minor flu-like symptoms 
to severe and life-threatening pneumonia. 


Causes and symptoms 


Parrot fever is usually transmitted by inhaling dust 
from dried bird droppings or by handling infected birds. 
Humans can also spread the disease by person-to-person 
contact, but that is very rare. The symptoms usually 
develop within five to 14 days of exposure and include 
fever, headache, chills, loss of appetite, cough, and tired- 
ness. In the most severe cases of parrot fever, the patient 
develops pneumonia. People who work in pet shops or 
who keep pet birds are the most likely to become infected. 


Diagnosis 


Only 100-200 cases of parrot fever are reported 
each year in the United States. It is possible, however, 
that the illness is more common since it is easily con- 
fused with other types of influenza or pneumonia. Doc- 
tors are most likely to consider a diagnosis of parrot 
fever if the patient has a recent history of exposure to 
birds. The diagnosis can be confirmed by blood tests for 
antibodies, usually complement fixation or immunofluo- 
rescence tests. The organism is difficult to culture. A 
chest x ray may also be used to diagnose the pneumonia 
caused by C. psittaci. 


Treatment 


Psittacosis is treated with an antibiotic, usually tetra- 
cycline (Achromycin, Sumycin); doxycycline (Doxy, 
Vibramycin); or erythromycin (Eryc, Ilotycin). Oral 
medication is typically prescribed for at least 10-14 
days. Severely ill patients may be given intravenous 
antibiotics for the first few days of therapy. 
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KEY TERMS 


Avian chlamydiosis—An illness in pet birds and 
poultry caused by Chlamydia psittaci. It is also 
known as parrot fever in birds. 


Chlamydia psittaci—An organism related to bac- 
teria that infects some types of birds and can be 
transmitted to humans to cause parrot fever. 


Chlamydiosis, psittacosis, or ornithosis—Other 
names for parrot fever in humans. 


Prognosis 


The prognosis for recovery is excellent; with antibi- 
otic treatment, more than 99% of patients with parrot 
fever will recover. Severe infections, however, may be 
fatal to the elderly, untreated persons, and persons with 
weak immune systems. 


Prevention 


As of 1998, there is no vaccine that is effective 
against parrot fever. Birds that are imported into the 
country as pets should be quarantined to ensure that they 
are not infected before they can be sold. Health authori- 
ties recommend that breeders and importers feed import- 
ed birds a special blend of feed mixed with antibiotics for 
45 days to ensure that any C. psittaci organisms are 
destroyed. In addition, bird cages and food and water 
bowls should be cleaned daily. 


Resources 


BOOKS 

“Psittacosis.” In The Merck Manual of Diagnosis and Therapy. 
16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 


PERIODICALS 

“Compendium of Psittacosis (Chlamydiosis) Control, 1997.” 
Morbidity & Mortality Weekly Report 46 (18 July 1997): 
1-13. 

Gregory, D. W., and W. Schaffner. “Psittacosis.” Seminars in 
Respiratory Infection 12, no. 1 (Mar. 1997): 7-11. 

Huges, C., et al. “Possible nosocomial transmission of psittaco- 
sis.” Infection Control Hospital Epidemiology 18, no. 3 
(Mar. 1997): 165-168. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 
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OTHER 
“Psittacosis (Parrot Fever; Ornithosis).” ThriveOnline. <http:// 
thriveonline.oxygen.com>. 


Altha Roberts Edgren 


Partial birth abortion see Abortion, partial 
birth 


[l Partial thromboplastin time 


Definition 


The partial thromboplastin time (PTT) test is a blood 
test that is done to investigate bleeding disorders and to 
monitor patients taking an anticlotting drug (heparin). 


Purpose 
Diagnosis 


Blood clotting (coagulation) depends on the action of 
substances in the blood called clotting factors. Measuring 
the partial thromboplastin time helps to assess which spe- 
cific clotting factors may be missing or defective. 


Monitoring 


Certain surgical procedures and diseases cause 
blood clots to form within blood vessels. Heparin is used 
to treat these clots. The PTT test can be used to monitor 
the effect of heparin on a patient’s coagulation system. 


Precautions 


Certain medications besides heparin can affect the 
results of the PPT test. These include antihistamines, 
vitamin C (ascorbic acid), aspirin, and chlorpromazine 
(Thorazine). 


Description 


When a body tissue is injured and begins to bleed, it 
starts a sequence of clotting factor activities called the 
coagulation cascade, which leads to the formation of a 
blood clot. The cascade has three pathways: extrinsic, 
intrinsic, and common. Many of the thirteen known clot- 
ting factors in human blood are shared by both pathways; 
several are found in only one. The PTT test evaluates the 
factors found in the intrinsic and common pathways. It is 
usually done in combination with other tests, such as the 
prothrombin test, which evaluate the factors of the extrin- 
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Partial thromboplastin time 


KEY TERMS 


Activated partial thromboplastin time—Partial 
thromboplastin time test that uses activators to 
shorten the clotting time, making it more useful for 
heparin monitoring. 


Clotting factors—Substances in the blood that act 
in sequence to stop bleeding by forming a clot. 


Coagulation—The process of blood clotting. 


Coagulation cascade—The sequence of biochemi- 
cal activities, involving clotting factors, that stop 
bleeding by forming a clot. 


Common pathway—The pathway that results from 
the merging of the extrinsic and intrinsic path- 
ways. The common pathway includes the final 
steps before a clot is formed. 


Extrinsic pathway—One of three pathways in the 
coagulation cascade. 


Heparin—A medication that prevents blood clots. 


Intrinsic pathway—One of three pathways in the 
coagulation cascade. 


Partial thromboplastin time—A test that checks 
the clotting factors of the intrinsic pathway. 


Plasma—the fluid part of blood, as distinguished 
from blood cells. 


sic pathway. The combination of tests narrows the list of 
possible missing or defective factors. 


Heparin prevents clotting by blocking certain factors 
in the intrinsic pathway. The PTT test allows a doctor to 
check that there is enough heparin in the blood to prevent 
clotting, but not so much as to cause bleeding. The test is 
done before the first dose of heparin or whenever the 
dosage level is changed; and again when the heparin has 
reached a constant level in the blood. The PTT test is 
repeated at scheduled intervals. 


The PTT test uses blood to which a chemical has 
been added to prevent clotting before the test begins. 
About 5 mL of blood are drawn from a vein in the 
patient’s inner elbow region. Collection of the sample 
takes only a few minutes. The blood is spun in a cen- 
trifuge, which separates the pale yellow liquid part of 
blood (plasma) from the cells. Calcium and activating 
substances are added to the plasma to start the intrinsic 
pathway of the coagulation cascade. The partial throm- 
boplastin time is the time it takes for a clot to form, mea- 
sured in seconds. 
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The test can be done without activators, but they are 
usually added to shorten the clotting time, making the 
test more useful for monitoring heparin levels. When 
activators are used, the test is called activated partial 
thromboplastin time or APTT. 


Test results can be obtained in less than one hour. 
The test is usually covered by insurance. 


Preparation 


The doctor should check to see if the patient is tak- 
ing any of the medications that may influence the test 
results. If the patient is on heparin therapy, the blood 
sample is drawn one hour before the next dose of 
heparin. 


Aftercare 


Aftercare includes routine care of the puncture site. 
In addition, patients on heparin therapy must be watched 
for signs of spontaneous bleeding. The patient should not 
be left alone until the doctor or nurse is sure that bleeding 
has stopped. Patients should also be advised to watch for 
bleeding gums, bruising easily, and other signs of clot- 
ting problems; to avoid activities that might cause minor 
cuts or bruises; and to avoid using aspirin. 


Risks 


The patient may develop a bruise or swelling around 
the puncture site, which can be treated with moist warm 
compresses. People with coagulation problems may 
bleed for a longer period than normal. 


Normal results 


Normal results vary based on the method and activa- 
tors used. Normal APTT results are usually between 
25—40 seconds; PTT results are between 60-70 seconds. 
APTT results for a patient on heparin should be 1.5-2.5 
times normal values. An APTT longer than 100 seconds 
indicates spontaneous bleeding. 


Abnormal results 


Increased levels in a person with a bleeding disorder 
indicate a clotting factor may be missing or defective. 
Further tests are done to identify the factor involved. 
Liver disease decreases production of factors, increasing 
the PTT. 


Low levels in a patient on heparin indicate too little 
heparin is in the blood to prevent clots. High levels indi- 
cate too much heparin is present, placing the person at 
risk of excessive bleeding. 
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f Patau syndrome 


Definition 


Patau syndrome, also called trisomy 13, is a congen- 
ital (present at birth) disorder associated with the pres- 
ence of an extra copy of chromosome 13. The extra chro- 
mosome 13 causes numerous physical and mental abnor- 
malities, especially heart defects. Patau syndrome is 
named for Dr. Klaus Patau, who reported the syndrome 
and its association with trisomy in 1960. 


Description 


Children normally inherit 23 chromosomes from 
each parent, for a total of 46 chromosomes. A typical 
human being has 46 chromosomes: 22 pairs of non-sex 
linked chromosomes and one pair of sex-linked chromo- 
somes, that determine that child’s sex. Sometimes a child 
may end up with more than 46 chromosomes because of 
problems with the father’s sperm or the mother’s egg; or, 
because of mutations that occurred after the sperm and 
the egg fused to form the embryo (conception). 


Normally, there are two copies of each of the 23 
chromosomes: one from each parent. A condition called 
trisomy occurs when three, instead of two, copies of a 
chromosome are present in a developing human embryo. 
An extra copy of a particular chromosome can come 
either from the egg or sperm, or because of mutations 
that occur after conception. 


The most well-known trisomy-related disorder is 
Down syndrome (trisomy 21), in which the developing 
embryo has an extra copy of chromosome 21. Patau syn- 
drome is trisomy 13, in which the developing embryo has 
three copies of chromosome 13. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


An extra copy of chromosome 13 is not the only 
cause of Patau syndrome. Other changes in chromosome 
13, such as mispositioning (translocation), can also result 
in the characteristics classified as Patau syndrome. In 
these cases, an error occurs that causes a portion of chro- 
mosome 13 to be exchanged for a portion of another 
chromosome. There is no production of extra chromo- 
somes; but, a portion of each affected chromosome is 
“misplaced” (translocated) to another chromosome. 


Patau syndrome causes serious physical and mental 
abnormalities including: heart defects; incomplete brain 
development; unusual facial features such as a sloping 
forehead, a smaller than average head (microcephaly), 
small or missing eyes, low set ears, and cleft palate or 
hare lip; extra fingers and toes (polydactyly); abnormal 
genitalia; spinal defects; seizures; gastrointestinal her- 
nias, particularly at the navel (omphalocele); and mental 
retardation. Due to the severity of these conditions, 
fewer than 20% of those affected with Patau syndrome 
survive beyond infancy. 


Genetic profile 


When an extra copy (trisomy) of a chromosome is 
made, it may either be a total trisomy (in which an extra 
copy of the entire chromosome is made), or partial tri- 
somy (in which only one part of the chromosome is made 
an extra time). 


In most cases of trisomy, errors in chromosome 
duplication occur at conception because of problems with 
the egg or the sperm that are coming together to produce 
an offspring. In these cases, every cell in the body of the 
offspring has an extra copy of the affected chromosome. 
However, errors in chromosome duplication may also 
occur during the rapid cell division that takes place imme- 
diately after conception. In these cases, only some cells of 
the body have the extra chromosome error. The condition 
in which only some of the cells in the body have the extra 
chromosome is called mosaicism. 


Seventy-five to 80 percent of the cases of Patau syn- 
drome are caused by a trisomy of chromosome 13. Some 
of these cases are the result of a total trisomy, while oth- 
ers are the result of a partial trisomy. Partial trisomy gen- 
erally causes less severe physical symptoms than full tri- 
somy. Ten percent of these cases are of the mosaic type, 
in which only some of the body’s cells have the extra 
chromosome. The physical symptoms of the mosaic form 
of Patau syndrome depends on the number and type of 
cells that carry the trisomy. 


Most cases of trisomy are not passed on from one 
generation to the next. Usually they result from a mal- 
function in the cell division (mitosis) that occurs after 
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Patau syndrome 


conception. At least 75% of the cases of Patau syndrome 
are caused by errors in chromosome replication that occur 
after conception. The remaining 25% are caused by the 
inheritance of translocations of chromosome 13 with 
other chromosomes within the parental chromosomes. In 
these cases, a portion of another chromosome switches 
places with a portion of chromosome 13. This leads to 
errors in the genes on both chromosome 13 and the chro- 
mosome from which the translocated portion originated. 


Patau syndrome occurs in approximately one in 
10,000 live births. In many cases, spontaneous abortion 
(miscarriage) occurs and the fetus does not survive to 
term. In other cases, the affected individual is stillborn. 
As appears to be the case in all trisonomies, the risks of 
Patau syndrome seem to increase with the mother’s age, 
particularly if she is over 30 when pregnant. Male and 
female children are equally affected, and the syndrome 
occurs in all races. 


Causes and symptoms 


The severity and symptoms of Patau syndrome vary 
with the type of chromosomal anomaly, from extremely 
serious conditions to nearly normal appearance and func- 
tioning. Full trisomy 13, which is present in the majority 
of the cases, results in the most severe and numerous 
internal and external abnormalities. Commonly, the fore- 
brain fails to divide into lobes or hemispheres (holopros- 
encephaly) and the entire head is unusually small (micro- 
cephaly). The spinal cord may protrude through a defect 
in the vertebrae of the spinal column (myelomeningo- 
cele). Children who survive infancy have profound men- 
tal retardation and may experience seizures. 


Incomplete development of the optic (sight) and olfac- 
tory (smell) nerves often accompany the brain defects 
described above. The eyes may be unusually small 
(microphthalmia) or one eye may be absent (anoph- 
thalmia). The eyes are sometimes set close together 
(hypotelorism) or even fused into a single structure. Incom- 
plete development of any structures in the eye (coloboma) 
or failure of the retina to develop properly (retinal dyspla- 
sia) will also produce vision problems. Patau syndrome 
affected individuals may be born either partially or totally 
deaf and many are subject to recurring ear infections. 


The facial features of many Patau syndrome affected 
individuals appear flattened. The ears are generally mal- 
formed and lowset. Frequently, a child with trisomy 13 
has a cleft lip, a cleft palate, or both. Other physical char- 
acteristics include loose folds of skin at the back of the 
neck, extra fingers or toes (polydactyly), permanently 
flexed (closed) fingers (camptodactyly), noticeably 
prominent heels, “rocker-bottom foot,” and missing ribs. 
Genital malformations are common in individuals affect- 
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ed with Patau syndrome and include undescended testi- 
cles (cryptorchidism), an abnormally developed scrotum, 
and ambiguous genitalia in males, or an abnormally 
formed uterus (bicornuate uterus) in females. 


In nearly all cases, Patau syndrome affected infants 
have respiratory difficulties and heart defects, including 
atrial and ventricular septal defects (holes between 
chambers of the heart); malformed ducts that cause 
abnormal direction of blood flow (patent ductus arte- 
riosus); holes in the valves of the lungs and the heart 
(pulmonary and aortic valves); and misplacement of the 
heart in the right, rather than the left, side of the chest 
(dextrocardia). The kidneys and gastrointestinal system 
may also be affected with cysts similar to those seen in 
polycystic kidney disease. These defects are frequently 
severe and life-threatening. 


Partial trisomy of the distal segment of chromosome 
13 results in generally less severe, but still serious, symp- 
toms and a distinctive facial appearance including a short 
upturned nose, a longer than usual area between the nose 
and upper lip (philtrum), bushy eyebrows, and tumors 
made up of blood capillaries on the forehead (frontal 
capillary hemangiomata). Partial trisomy of the proximal 
segment of chromosome 13 is much less likely to be fatal 
and has been associated with a variety of facial features 
including a large nose, a short upper lip, and a receding 
jaw. Both forms of partial trisomy also result in severe 
mental retardation. 


Beyond one month of age, other symptoms that are 
seen in individuals with Patau syndrome are: feeding dif- 
ficulties and constipation, reflux disease, slow growth 
rates, curvature of the spine (scoliosis), irritability, sensi- 
tivity to sunlight, low muscle tone, high blood pressure, 
sinus infections, urinary tract infections, and ear and eye 
infections. 


Diagnosis 


Patau syndrome is detectable during pregnancy 
through the use of ultrasound imaging, amniocentesis, 
and chorionic villus sampling (CVS). At birth, the new- 
born’s numerous malformations indicate a possible chro- 
mosomal abnormality. Trisomy 13 is confirmed by exam- 
ining the infant’s chromosomal pattern through karyotyp- 
ing or another procedure. Karyotyping involves the sepa- 
ration and isolation of the chromosomes present in cells 
taken from an individual. These cells are generally extract- 
ed from cells found in a blood sample. The 22 non-sex 
linked chromosomes are identified by size, from largest to 
smallest, as chromosomes | through 22. The sex determin- 
ing chromosomes are also identified. Patau syndrome is 
confirmed by the presence of three, rather than the normal 
two, copies of the thirteenth largest chromosome. 
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Aminocentesis—A procedure performed at 16-18 
weeks of pregnancy in which a needle is inserted 
through a woman’s abdomen into her uterus to 
draw out a small sample of the amniotic fluid from 
around the baby. Either the fluid itself or cells from 
the fluid can be used for a variety of tests to obtain 
information about genetic disorders and other med- 
ical conditions in the fetus. 


Chorionic villus sampling (CVS)—A procedure used 
for prenatal diagnosis at 10-12 weeks gestation. 
Under ultrasound guidance a needle is inserted 
either through the mother’s vagina or abdominal wall 
and a sample of cells is collected from around the 
fetus. These cells are then tested for chromosome 
abnormalities or other genetic diseases. 


Chromosome—A microscopic thread-like structure 
found within each cell of the and consisting of a 
complex of proteins and DNA. Humans have 46 
chromosomes arranged into 23 pairs. Changes in 
either the total number of chromosomes or their 
shape and size (structure) may lead to physical or 
mental abnormalities. 


Treatment and management 


Some infants born with Patau syndrome have severe 
and incurable birth defects. However, children with bet- 
ter prognoses require medical treatment to correct struc- 
tural abnormalities and associated complications. For 
feeding problems, special formulas, positions, and tech- 
niques may be used. Tube feeding or the placement of a 
gastric tube (gastrostomy) may be required. Structural 
abnormalities such as cleft lip and cleft palate can be cor- 
rected through surgery. Special diets, hearing aids, and 
vision aids can be used to mitigate the symptoms of 
Patau syndrome. Physical therapy, speech therapy, and 
other types of developmental therapy will help the child 
reach his or her potential. 


Since the translocation form of Patau syndrome is 
genetically transmitted, genetic counseling for the par- 
ents should be part of the management of the disease. 


Prognosis 


Approximately 45% of trisomy 13 babies die within 
their first month of life; up to 70% in the first six months; and 
over 70% by one year of age. Survival to adulthood is very 
rare. Only one adult is known to have survived to age 33. 
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Karyotyping—A laboratory procedure in which 
chromosomes are separated from cells, stained, and 
arranged so that their structure can be studied 
under the microscope. 


Mosaicism—A genetic condition resulting from a 
mutation, crossing over, or nondisjunction of chro- 
mosomes during cell division, causing a variation in 
the number of chromosomes in the cells. 


Translocation—The transfer of one part of a chro- 
mosome to another chromosome during cell divi- 
sion. A balanced translocation occurs when pieces 
from two different chromosomes exchange places 
without loss or gain of any chromosome material. 
An unbalanced translocation involves the unequal 
loss or gain of genetic information between two 
chromosomes. 


Trisomy—tThe condition of having three identical 
chromosomes, instead of the normal two, in a cell. 


Ultrasound—An imaging technique that uses sound 
waves to help visualize internal structures in the 


body. 


Most survivors have profound mental and physical 
disabilities; however, the capacity for learning in chil- 
dren with Patau syndrome varies from case to case. Older 
children may be able to walk with or without a walker. 
They may also be able to understand words and phrases, 
follow simple commands, use a few words or signs, and 
recognize and interact with others. 
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| Patent ductus arteriosus 


Definition 


Patent ductus arteriosus (PDA) is a heart defect that 
occurs when the ductus arteriosus (the temporary fetal 
blood vessel that connects the aorta and the pulmonary 
artery) does not close at birth. 


Description 


The ductus arteriosus is a temporary fetal blood ves- 
sel that connects the aorta and the pulmonary artery 
before birth. The ductus arteriosus should be present and 
open before birth while the fetus is developing in the 
uterus. Since oxygen and nutrients are received from the 
placenta and the umbilical cord instead of the lungs, the 
ductus arteriosus acts as a “short cut” that allows blood 
to bypass the deflated lungs and go straight out to the 
body. After birth, when the lungs are needed to add oxy- 
gen to the blood, the ductus arteriosus normally closes. 
The closure of the ductus arteriosus ensures that blood 
goes to the lungs to pick up oxygen before going out to 
the body. Closure of the ductus arteriosus usually occurs 
at birth as levels of certain chemicals, called prostaglad- 
ins, change and the lungs fill with air. If the ductus arte- 
riosus closes correctly, the blood pumped from the heart 
goes to the lungs, back into the heart, and then out to the 
body through the aorta. The blood returning from the 
lungs and moving out of the aorta carries oxygen to the 
cells of the body. 
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In some infants, the ductus arteriosus remains open 
(or patent) and the resulting heart defect is known as 
patent ductus arteriosus. In most cases, a small PDA does 
not result in physical symptoms. If the PDA is larger, 
health complications may occur. 


In an average individual’s body, the power of blood 
being pumped by the heart and other forces leads to a 
certain level of pressure between the heart and lungs. The 
pressure between the heart and lungs of an individual 
affected by PDA causes some of the oxygenated blood 
that should go out to the body (through the aorta) to 
return back through the PDA into the pulmonary artery. 
The pulmonary artery takes the blood immediately back 
to the lungs. The recycling of the already oxygenated 
blood forces the heart to work harder as it tries to supply 
enough oxygenated blood to the body. In this case, usual- 
ly the left side of the heart grows larger as it works hard- 
er and must contain all of the extra blood moving back 
into the heart. This is know as a left-to-right or aortic- 
pulmonary shunt. 


As noted, the size of the PDA determines how much 
harder the heart has to work and how much bigger the 
heart becomes. If the PDA is large, the bottom left side of 
the heart is forced to pump twice as much blood because 
it must supply enough blood to recycle back to the lungs 
and move out to the body. As the heart responds to the 
increased demands for more oxygenated blood by pump- 
ing harder, the pulmonary artery has to change in size 
and shape in order to adapt to the increased amount and 
force of the blood. In some cases, the increase in size and 
shape changes the pressure in the pulmonary artery and 
lungs. If the pressure in the lungs is higher than that of 
the heart and body, blood returning to the heart will take 
the short cut back into the aorta from the pulmonary 
artery through the PDA instead of going to the lungs. 
This backward flowing of blood does not carry much 
oxygen. If blood without much oxygen is being delivered 
to the body, the legs and toes will turn blue or cyanotic. 
This is called a shunt reversal. 


When a PDA results in a large amount of blood 
being cycled in the wrong order, either through a left-to- 
right shunt or shunt reversal, the overworked, enlarged 
heart may stop working (congestive heart failure) and 
the lungs can become filled with too much fluid (pul- 
monary edema). At this time, there is also an increased 
risk for a bacterial infection that can inflame the lining of 
the heart (endocarditis). These three complications are 
very serious. 


PDA is a very common heart defect. Though an exact 
incidence of PDA is difficult to determine, one review in 
1990 found that approximately 8% of live births were 
found to be affected by PDA. PDA can occur in full- term 
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Normal circulation 


Patent ductus arteriosus 


Patent ductus arteriosus (PDA) is the failure of the ductus arteriosus to close after birth, allowing blood to inappropriately 
flow from the aorta into the pulmonary artery. (Illustration by Electronic Illustrators Group.) 


infants, but it seen most frequently in preterm infants, 
infants born at a high altitude, and babies whose mothers 
were affected by the German measles (rubella) during 
pregnancy. PDA is two to three times more common in 
females than males. PDA occurs in individuals of every 
ethnic origin and does not occur more frequently in any 
one country or ethnic population. 


Causes and symptoms 


PDA can be a result of an environmental exposure 
before birth, inheriting a specific changed or mutated 
gene or genes, a symptom of a genetic syndrome, or be 
caused by a combination of genetic and environmental 
factors (multifactorial). 


Environmental exposures that can increase the 
chance for a baby to be affected by PDA include fetal 
exposure to rubella before birth, preterm delivery, and 
birth at a high altitude location. 


PDA can be an inherited condition running in fami- 
lies as isolated PDA or part of a genetic syndrome. In 
either case, there are specific gene changes or mutations 
which lead to a defect in the elastic tissue forming the 
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walls of the ductus arteriosus. The genes causing isolated 
PDA have not been identified, but it is known that PDA 
can be inherited through a family in an autosomal domi- 
nant pattern or an autosomal recessive pattern. 


Every person has approximately 30,000 genes, 
which tell our bodies how to grow and develop correctly. 
Each gene is present in pairs since one is inherited from 
our mother, and one is inherited from our father. In an 
autosomal dominant condition, only one specific 
changed or mutated copy of the gene for PDA is neces- 
sary for a person to have PDA. If a parent has an autoso- 
mal dominant form of PDA, there is a 50% chance for 
each child to have the same or similar condition. 


PDA can also be inherited in an autosomal recessive 
manner. A recessive condition occurs when a child 
receives two changed or mutated copies of the gene for a 
particular condition, such as PDA (one copy from each 
parent). Individuals with a single changed or mutated copy 
of a gene for a recessive condition, are known as “carri- 
ers,” and have no health problems related to the condition. 
In fact, each of us carries between five and 10 genes for 
harmful, recessive conditions. However, when two people 
who each carry a changed or mutated copy of the same 
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KEY TERMS 


Aorta—The main artery located above the heart 
which pumps oxygenated blood out into the body. 
Many congenital heart defects affect the aorta. 


Catheterization—The process of inserting a hol- 
low tube into a body cavity or blood vessel. 


Ductus arteriosus—The temporary channel or 
blood vessel between the aorta and pulmonary 
artery in the fetus. 


Echocardiograph—A record of the internal struc- 
tures of the heart obtained from beams of ultrason- 
ic waves directed through the wall of the chest. 


Electrocardiogram (ECG, EKG)—A test used to 
measure electrical impulses coming from the heart 
in order to gain information about its structure or 
function. 


Endocarditis—A dangerous infection of the heart 
valves caused by certain bacteria. 


Oxygenated blood—Blood carrying oxygen through 
the body. 


Pulmonary artery—An artery that carries blood 
from the heart to the lungs. 


Pulmonary edema—A problem caused when fluid 
backs up into the veins of the lungs. Increased 
pressure in these veins forces fluid out of the vein 
and into the air spaces (alveoli). This interferes 
with the exchange of oxygen and carbon dioxide 
in the alveoli. 


gene for a recessive condition meet, there is a chance, with 
each pregnancy, for the child to inherit the two changed or 
mutated copies from each parent. In this case, the child 
would have PDA. For two known carriers, there is a 25% 
risk with each child to have a child with PDA, a 50% 
chance to have a child who is a carrier, and a 25% chance 
to have a child who is neither affected nor a carrier. 


Most cases of PDA occur as the result of multifactorial 
inheritance which is caused by the combination of genetic 
factors and environmental factors. The combined factors 
lead to isolated defects in the elastic tissue forming the 
walls of the ductus arteriosus. Family studies can provide 
different recurrence risks depending on the family member 
affected by multifactorial PDA. If an individual is affected 
by isolated, multifactorial PDA, they have a 2—4% chance 
of having a child affected by PDA. If a couple has one child 
with isolated, multifactorial PDA, there is a 3% chance that 
another of their children could be affected by PDA. If a 
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couple has two children affected by isolated, multifactorial 
PDA, there is a 10-25% chance that they could have anoth- 
er child affected by PDA. 


Unless a specific pattern of inheritance, preterm 
delivery, or known exposure is found through the exami- 
nation of a detailed pregnancy and family history, the 
multifactorial family studies are used to estimated the 
possible risk of recurrence of PDA in a family. 


The main sign of PDA is a constant heart murmur 
that sounds like the hum of a refrigerator or other 
machinery. This murmur is usually heard by the doctor 
using a stethoscope. Otherwise, there are no specific 
symptoms of PDA, unless the ductus arteriosus size is 
large. Children and adults with a large ductus arteriosus 
can show difficulty in breathing during moderate physi- 
cal exercise, an enlarged heart, and failure to gain 
weight. In some cases, heart failure and pulmonary con- 
gestion can indicate a PDA. 


Diagnosis 

Diagnosis is most often made by detecting the char- 
acteristic “machinery” heart murmur heard by a doctor 
through a stethoscope. Tests such as a chest x ray, 
echocardiograph, and ECG are used to support the initial 
diagnosis. Other indications of PDA include failure to 
gain weight, frequent chest infections, heavy breathing 
during mild physical exertion, congestive heart failure, 
and pulmonary edema. Prenatal ultrasounds are unable 
to detect PDA because the heart defect does not occur 
until the time of birth. 


Treatment 


The treatment and management of PDA depends 
upon the size of the PDA and symptoms being experi- 
enced by the affected individual. In some cases, a PDA 
can correct itself in the first months of life. In preterm 
infants experiencing symptoms, the first step in correct- 
ing a PDA is treatment through medications such as 
indomethacin. In preterm infants whose PDA is not 
closed through medication, full term infants affected by 
PDA, and adults, surgery is an option for closing the duc- 
tus arteriosus. In 2000 and 2001, medicine has developed 
and reviewed alternatives to surgical closure such as 
interventional cardiac catheterization and video-assist- 
ed thorascopic surgical repair. A cardiologist can help 
individuals determine the best method for treatment 
based on their physical symptoms and medical history. 


Prognosis 
Adults and children can survive with a small open- 


ing remaining in the ductus arteriosus. Treatment, includ- 
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ing surgery, of a larger PDA is usually successful and fre- 
quently occurs without complications. Proper treatment 
allows children and adults to lead normal lives. 


Resources 


BOOKS 

Alexander, R.W., R. C. Schlant, and V. Fuster, eds. The Heart. 
9th ed. New York: McGraw-Hill, 1998. 

Jaworski, Anna Marie, ed. The Heart of A Mother. Temple, 
Tex.: Baby Hearts Press, 1999. 

Kleinman, Mary. What Your Doctor Didn't Tell you About Con- 
genital Heart Disease. Salt Lake City: Northwest Publish- 
ing Inc., 1993. 

Neill, Catherine. The Heart of A Child. Baltimore: Johns Hop- 
kins University, 1992. 


ORGANIZATIONS 

CHASER (Congenital Heart Anomalies Support, Education, 
and Resources). 2112 North Wilkins Rd., Swanton, OH 
43558. (419) 825-5575. <http://www.csun.edu/~hfmth 
006/chaser>. 

Kids with Heart. 1578 Careful Dr., Green Bay, WI 54304. 
(800) 538-5390. <http://www.execpc.com/~kdswhrt>. 


OTHER 

Berger, Sheri. The Congenital Heart Defects Resource Page. 
<http://www.csun.edu/~hfmth006/chaser/>. (updated 6 
January, 2000). 

“Congenital Cardiovascular Disease.” American Heart Associ- 
ation <http://www.americanheart.org/Heart_and_Stroke_ 
A_Z_Guide/conghd.html>. 2000. 

“Heart Disorders.” Family Village 
<http://www.familyvillage.wisc.edu/index.html>. (updat- 
ed 24 March, 2000). 


Dawn A. Jacob. M.S., C.G.C. 


PCV see Hematocrit 
Pediculosis see Lice infestation 
Pedophilia see Sexual perversions 


Í Pellagra 


Definition 


Pellagra is a disorder brought on by a deficiency of 
the nutrient called niacin or nicotinic acid, one of the B- 
complex vitamins. 


Description 


Nicotinic acid plays a crucial role in the cellular 
process called respiration. Respiration is the process by 
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which nutrients (specifically sugar, or glucose) and oxy- 
gen are taken in, chemical reactions take place, energy is 
produced and stored, and carbon monoxide and wastes 
are given off. This process is absolutely central to basic 
cell functioning, and thus the functioning of the body as 
a whole. 


Niacin is a B vitamin found in such foods as yeast, 
liver, meat, fish, whole-grain cereals and breads, and 
legumes. Niacin can also be produced within the body 
from the essential amino acid called tryptophan. Dietary 
requirements for niacin depend on the age, gender, size, 
and activity level of the individual. Niacin requirements 
range from 5 mg in infants up to 20 mg in certain adults. 


Causes and symptoms 


Pellagra can be either primary or secondary. Prima- 
ry pellagra results when the diet is extremely deficient 
in niacin-rich foods. A classic example occurs in geo- 
graphic locations where Indian corn (maize) is the 
dietary staple. Maize does contain niacin, but in a form 
which cannot be absorbed from the intestine (except 
when it has been treated with alkali, as happens in the 
preparation of tortillas). People who rely on maize as 
their major food source often develop pellagra. Pellagra 
can also occur when a hospitalized patient, unable to 
eat for a very prolonged period of time, is given fluids 
devoid of vitamins through a needle in the vein (intra- 
venous or IV fluids). 


Secondary pellagra occurs when adequate quantities 
of niacin are present in the diet, but other diseases or 
conditions interfere with its absorption and/or process- 
ing. This is seen in various diseases that cause prolonged 
diarrhea, with cirrhosis of the liver and alcoholism, 
with long-term use of the anti-tuberculosis drug called 
isoniazid, in patients with malignant carcinoid tumor, 
and in patients suffering from Hartnup disease (an 
inherited disorder which results in disordered absorption 
of amino acids from the intestine and kidney). 


Pellagra causes a variety of symptoms affecting the 
skin; mucous membranes (moist linings of the mouth, 
organs, etc.); central nervous system (including the 
brain and nerves); and the gastrointestinal system. The 
classic collection of symptoms includes redness and 
swelling of the mouth and tongue, diarrhea, skin rash, 
and abnormal mental functioning, including memory 
loss. While early patients may simply have a light skin 
rash, over time the skin becomes increasingly thickened, 
pigmented, and may slough off in places. Areas of the 
skin may become prone to bacterial infection. The 
mouth and tongue, and sometimes the vagina, become 
increasingly thick, swollen, and red. Abdominal pain 
and bloating occur, with nausea and vomiting, and 
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Pelvic exam 


KEY TERMS 


Niacinamide—A form of niacin, which is usually 
used as a dietary supplement for people with 
insufficient niacin. 


Respiration—Respiration is the process by which 
nutrients (specifically sugar, or glucose) and oxy- 
gen are taken in to a cell; chemical reactions take 
place; energy is produced and stored; and carbon 
monoxide and wastes are given off. 


bloody diarrhea to follow. Initial mental changes appear 
as inability to sleep (insomnia), fatigue, and a sense of 
disconnectedness (apathy). These mental changes 
progress to memory loss, confusion, depression, and 
hallucinations (in which the individual sees sights or 
hears sounds that do not really exist). The most severe 
states include stiffness of the arms and legs, with resis- 
tance to attempts to move the limbs; variations in level 
of consciousness; and the development of involuntary 
sucking and grasping motions. This collection of symp- 
toms is called “encephalopathic syndrome.” 


Diagnosis 


Diagnosis is purely based on the patient’s collection 
of symptoms, together with information regarding the 
patient’s diet. When this information points to niacin 
deficiency, replacement is started, and the diagnosis is 
then partly made by evaluating the patient’s response to 
increased amounts of niacin. There are no chemical tests 
available to definitively diagnose pellagra. 


Treatment 


Treatment of pellagra usually involves supplement- 
ing the individual’s diet with a form of niacin called 
niacinamide (niacin itself in pure supplementation form 
causes a number of unpleasant side effects, including 
sensations of itching, burning, and flushing). The niaci- 
namide can be given by mouth (orally) or by injection 
(when diarrhea would interfere with its absorption). The 
usual oral dosage is 300-500 mg each day; the usual 
dosage of an injection is 100-250 mg, administered two 
to three times each day. When pellagra has progressed to 
the point of the encephalopathic syndrome, a patient will 
require 1,000 mg of niacinamide orally, and 100-250 mg 
of niacinamide by injection. Once the symptoms of pel- 
lagra have subsided, a maintenance dose of niacin can be 
calculated, along with attempting (where possible) to 
make appropriate changes in the diet. Because many B- 
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complex vitamin deficiencies occur simultaneously, 
patients will usually require the administration of other 
B-complex vitamins as well. 


Prognosis 


Untreated pellagra will continue progressing over 
the course of several years, and is ultimately fatal. Often, 
death is due to complications from infections, massive 
malnutrition brought on by continuous diarrhea, blood 
loss due to bleeding from the gastrointestinal tract, or 
severe encephalopathic syndrome. 


Prevention 


Prevention of pellagra is completely possible; what 
is required is either a diet adequate in niacin-rich foods, 
or appropriate supplementation. However, in many geo- 
graphic locations in the world such foods are unavailable 
to the general population, and pellagra becomes an 
unavoidable complication of poverty. 


Resources 


BOOKS 

Beal, M. Flint, and Joseph B. Martin. “Pellagra.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

Duyff, Roberta Larson. The American Dietetic Association’ s 
Complete Food and Nutrition Guide. Chicago: Chron- 
imed, 1996. 

Wilson, Jean D. “Deficiency States.” In Harrison’s Principles 
of Internal Medicine, ed. Anthony S. Fauci, et al. New 
York: McGraw-Hill, 1997. 


ORGANIZATIONS 


American Dietetic Association, 216 W. Jackson Blvd., Chica- 
go, IL 60606-6995. (800) 745-0775. 
<http://www.eatright.org/cdr.html>. 


Rosalyn Carson-De Witt, MD 


Pelvic endoscopy see Laparoscopy 


f Pelvic exam 


Definition 


A pelvic examination is a routine procedure used to 
assess the well being of the female patients’ lower geni- 
to-urinary tract. This is done as part of a usual health 
screening and prevention tool, and is an element of the 
total health care for the female patient. 
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Speculum 


Rectum 


During a pelvic exam, cells from the cervix are scraped on a spatula and are tested for abnormalacies. (Illustration by Argosy Inc.) 


Purpose 


Pelvic exams are useful as a screening tool for sexu- 
ally transmitted diseases such as gonorrhea, chlamy- 
dia, genital warts, herpes, and syphilis. In addition, 
exams detect some forms of cancer that may affect the 
genitalia. By analyzing the cervical region with a Papani- 
colaou or Pap smear, clinicians are able to look for signs 
of cervical cancer. The American Cancer Society and 
The American College of Obstetricians and Gynecolo- 
gists recommend pelvic exams with Pap smears for 
women starting at age 18. It is also recommended that 
exams Start earlier if the teenager requests oral contra- 
ception. Pap smears should continue once yearly for 
three years and at the physicians discretion following this 
time. Various groups differ in opinions on when to dis- 
continue screening for cervical cancer, however, the 
United States Preventative Services Task Force recom- 
mends screening continue until age 65 if the patient has 
not had previous abnormal results. Women who have 
undergone a total hysterectomy for reasons other than 
cervical cancer do not need to be screened. 


Precautions 


Pelvic examinations are safe procedures, thus no 
precautions are necessary. 


Description 


The first part of the examination involves visual 
inspection and palpation of the external genitalia. The 
examiner will note the characteristics of the labia majora, 
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labia minora, clitoris, urethral orifice, and the Skene’s and 
Bartholin’s glands. In addition, the perineum and anus 
will be checked. The clinician will be examining these 
areas for any indication of swelling, inflammation, abnor- 
mal discharge, polyps, abnormal odor, or other lesions. 


The next part involves examining the internal geni- 
talia. The examiner will first insert a gloved finger into 
the vagina in order to palpate the cervix—the vaginal 
walls. Next an instrument called a speculum is inserted. 
This device is made of plastic or metal and used to open 
the vaginal cavity in order for the examiner to be able to 
view the vaginal walls and cervix. Any lesions, bleeding, 
or abnormal discharge can be visualized with the specu- 
lum in place. If indicated, a Pap smear will then be per- 
formed. With the speculum still in place, the examiner 
gently scrapes the patient’s cervix with a wooden or plas- 
tic spatula as well as a cylindrical-type brush. The spatu- 
la collects cells from the outer surface of the cervix, 
while the brush is used to collect cells from the inner- 
cervix. The collected cells are then spread on a glass 
slide, sprayed with a fixative, and sent to a laboratory for 
analysis. The examiner may then insert a cotton or 
Dacron swab into the cervix. This will be held in place 
for 10-30 seconds and when withdrawn spread on a plas- 
tic plate or into a tube containing a reagent for the speci- 
men. This procedure may be repeated again with the 
anus. Such swab tests are used to check for gonorrhea 
and chlamydia, or bacterial vaginitis, which is a bacterial 
infection resulting in inflammation of the vagina. 


Following the Pap smear is the bimanual examina- 
tion during which the examiner will place an index and 
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Pelvic fracture 


KEY TERMS 


Bacterial vaginitis—This is the term for inflamma- 
tion of the vagina due to a bacterial infection. 


Bartholin’s glands—These glands are embedded in 
the vestibule of the vagina and function to maintain 
moisture. 


Cervical dysplasia—Dysplasia is the abnormal 
growth of the epithelial cells. This is what a Pap 
smear will detect in the cervix. 


Colposcopy—tThis procedure is done when a Pap 
smear reveals abnormal results. With an endoscope 
placed through the vagina and into the cervix, a 
physician can determine exactly where lesions of 
the cervix are. 


Hematoma—Hematomas are masses of blood (or 
clotted blood) that accumulate in tissues and may 
result from trauma. 


middle finger into the vagina to first examine the vaginal 
walls for any irregularities or tenderness. The cervix will 
then be palpated in order to note its shape, consistency, 
mobility, and any tenderness. The examiner will then 
place his or her other hand on the abdomen and gently 
push down while pushing the cervix up. This is done to 
assess the size and shape of the uterus, and also to note 
any tenderness or abnormal lesions. During this time, the 
ovaries are also checked for any masses, or tenderness. 


The last part of the pelvic exam is the rectovaginal 
examination. This allows the clinician to better examine 
the pelvic organs and structures. The examiner will place 
their index finger into the vagina and a lubricated, gloved 
middle finger against the anus. During this part, the 
patient may feel an urgency to have a bowel movement. 
However, this is a natural feeling and a bowel movement 
will not occur. The patient will then be asked to strain 
down in order for the anal sphincter to relax. As relax- 
ation occurs the examiner will insert the middle finger 
into the rectum, enabling the position and shape of the 
uterus to be better assessed. In addition, any masses or 
tenderness can be evaluated at this point. The anal canal 
and rectum can also be examined for any polyps, or other 
lesions at this time. After the rectovaginal exam, the 
patient will be allowed clean off any excess lubricant and 
get dressed. The examiner will then discuss the proce- 
dure and any findings with the patient. 
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Myoma—These are benign (non-malignant) tumors 
of the uterus. 


Papanicolaou or Pap smear—This is a screening test 
for cancer of the cervix. Cells are scraped from the 
cervix, smeared on a glass plate, and sent to a labo- 
ratory to examine for any abnormal cells or dyspla- 
sia. This test may also detect other cells seen in cer- 
tain vaginal infections. 


Skene’s glands—These are the glands of the female 
urethra. 


Speculum—A speculum is an instrument that is 
used during the internal genitalia examination. It 
can be made of plastic or metal and is used to open 
up the vaginal cavity in order for the examiner to 
view the walls of the vagina and the cervix. 


Urethral meatus—This is the external opening of 
the urethra. 


Preparation 


Pelvic exams require the patient to void prior to 
starting, as a full bladder can add to discomfort and make 
palpation difficult for the examiner. Even though some 
tests cannot be done on a menstruating patient, an exami- 
nation can still be performed. Any tampons should be 
removed prior to the exam. Douching is not recommend- 
ed before an exam due to the hazard of washing away 
cells that are needed for examination. If a Pap smear is to 
be done, the patients should also refrain from sexual 
intercourse or using vaginal suppositories for 24 to 48 
hours prior to the exam. The patient will be asked to 
undress and put on a gown. The examiner will instruct 
the patient to lie on the examination table on her back 
and may assist her in putting her feet in stirrups. The but- 
tocks are then slid to the edge of the table in order for a 
full view of the area to be examined. 


Aftercare 


Even with the invasiveness of this procedure, the 
patient should be able to immediately resume normal 
daily activities. 

Risks 


Other than minor discomfort, there are no risks asso- 
ciated with a routine pelvic examination. 
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Normal results 


No significant findings by the examiner indicate a 
normal pelvic examination. The external and internal 
genitalia will be free of any lesions or abnormal dis- 
charge. The Pap smear will not reveal cervical dysplasia 
or abnormal tissue development, and there will not be 
any abnormal masses or tenderness upon palpation. 


Abnormal results 


The examiner may discover abnormal lesions dur- 
ing the course of the exam that may require additional 
tests. Ulcerations, bumps, sores, blisters, or vesicles on 
the external genitalia may be signs of a sexually trans- 
mitted disease. Some of the sexually transmitted dis- 
eases that may cause lesions to the external genitalia 
include venereal warts, syphilis, and genital herpes. 
Gonorrhea or chlamydia may also cause inflammation 
to the urethral meatus or the external opening of the ure- 
thra. These, in addition to bacterial infections, can also 
cause inflammation of the Skene’s glands, Bartholin’s 
glands, and vulva. Infections may result in an irritating 
discharge. Discharge may also be noted in yeast infec- 
tions. Other abnormal findings of the external genitalia 
include carcinomas, vulvar tumors, or hematomas. 
Hematomas are masses of accumulated blood that 
appears as a bluish swelling of the labium that may 
occur following trauma to this area. Examination of the 
internal genitalia may reveal similar findings in regards 
to sexually transmitted diseases and carcinomas. Cervi- 
cal abnormalities can also be found and may include lac- 
erations, infections, ulcers, cysts, and polyps. All of 
these will require further evaluation in order to deter- 
mine the underlying cause. 


Since Pap smears screen for cervical cancer, abnor- 
mal results require special attention. Due to the inci- 
dence of false-positives or false-negatives, the test may 
be repeated or the physician may choose to have the 
patient undergo a colposcopy. This procedure uses an 
endoscope and will examine the vagina and cervix in 
more depth. This will identify 100% of lesions present. 
A biopsy may then be taken of the lesion in order to 
determine the exact type of abnormality. Several new 
techniques are now available that improve the accuracy 
of the Pap smear including automated analysis 
machines. Bimanual and rectovaginal exams may reveal 
abnormalities of the uterus or other pelvic structures. 
One commonly encountered finding is a myoma, which 
is a benign uterine tumor. In addition, the uterus may be 
positioned abnormally by being angled too far forward 
or backward. Ovarian cysts and tumors, as well as 
some disorders of the fallopian tubes, can be findings of 
these two exams. 
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i Pelvic fracture 


Definition 


A pelvic fracture is a break in one or more bones of 
the pelvis. 


Description 


The pelvis is a butterfly-shaped group of bones 
located at the base of the spine. The pelvis consists of the 
pubis, ilium, and ischium bones (among others) held 
together by tough ligaments. With a cavity in its center, 
the pelvis forms one major ring and two smaller rings of 
bone that support and protect internal organs such as the 
bladder, intestines, and rectum. In women, the pelvis also 
surrounds the uterus and vagina. The pelvis is wider and 
has a larger cavity in females than in males because it 
must accommodate childbirth. 


Fractures of the pelvis are uncommon, accounting 
for only 0.3—6% of all fractures. Pelvic rings often break 
in more than one place. Pelvic fractures range widely in 
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Pelvic fracture 


severity. Disruption of the major ring is usually a severe 
injury while disruption of a minor ring is often not seri- 
ous. A mild fracture (for example, one that occurs due to 
the impact of jogging) may heal in several weeks without 
surgery. However, a serious pelvic fracture can be a life- 
threatening event requiring emergency medical care and 
lengthy rehabilitation. The latter type of injury may 
involve damage to nearby internal organs. 


Pelvic fractures are classified as stable or unstable, 
and as open or closed. A stable fracture is one in which 
the pelvis remains stable and involves one break-point in 
the pelvic ring with minimal hemorrhage. An unstable 
fracture is one in which the pelvis is unstable with two or 
more break-points in the pelvic ring with moderate to 
severe hemorrhage. All types of pelvic fractures are fur- 
ther divided into ‘open’ or ‘closed,’ depending on 
whether open skin wounds are present or not in the 
lower abdomen. 


Causes and symptoms 


Most pelvic fractures occur during high-speed acci- 
dents (such as car or motorcycle crashes) or falls from 
great heights. The greater the force, the greater the 
opportunity for a severe fracture. Pelvic fractures can 
also occur spontaneously or after minor falls in people 
with bone-weakening diseases such as osteoporosis. 
Less commonly, pelvic fractures may occur during ath- 
letic activities such as football, hockey, skiing, and long- 
distance running. 


The primary symptom of a pelvic fracture is pain in 
the groin, hip, or lower back, which may worsen when 
walking or moving the legs. Other symptoms may 
include abdominal pain; numbness/tingling in the groin 
or legs; bleeding from the vagina, urethra (urine tube), or 
rectum; difficulty urinating; and difficulty walking or 
standing. A stress fracture that occurs while jogging may 
cause pain in the thigh or buttock. 


Diagnosis 


A pelvic fracture is typically diagnosed by an emer- 
gency physician looking for bone tenderness, limitations 
of movement, difficulty walking, and any loss of nerve 
function in the lower part of the body. In addition, the 
physician looks for signs of injury to nearby organs of 
the intestinal or genitourinary systems. This search may 
include checking the rectum, vagina, and urethra for 
signs of bleeding. The physician will order a plain x ray 
of the pelvis; this will usually detect the presence of a 
fracture. Blood and urine tests may also be done. A com- 
puted tomography (CT) scan will be performed in com- 
plicated cases. Depending on the severity of the fracture, 
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other imaging procedures may be required as well, such 
as contrasting studies involving the injection of a radioac- 
tive dye; the pictures can be used to evaluate organs and 
structures in the pelvic area, such as the urethra, bladder, 
and blood vessels. 


Treatment 


In the case of a potentially serious pelvic fracture 
(such as that occurring after an accident or high fall), 
emergency assistance should be summoned. The person 
with the injury should be covered with a blanket or jacket 
(to maintain body heat), and should not be moved by 
non-trained personnel, especially if there is severe pain 
or signs of possible nerve injury. 


Treatment depends on the severity of the injury. In 
the case of a minor fracture, treatment may consist of bed 
rest and over-the-counter (OTC) or prescription pain 
killers. Physical therapy, the use of crutches, and surgery 
may also be recommended. Healing can take anywhere 
from a few weeks to several months. 


Severe injuries to the pelvis (such as those involving 
more than one break) can be life threatening, resulting in 
shock, extensive internal bleeding, and damage to internal 
organs. In these situations, the immediate goal is to control 
the bleeding and stabilize the injured person’s condition. 
Resuscitation procedures may be required as well as large 
amounts of intravenous fluids and blood transfusions if 
internal bleeding is present. These injuries often require 
extensive surgery as well as lengthy rehabilitation. 


Alternative treatment 


To speed up the healing process, some practitioners 
of alternative medicine recommend magnetic field ther- 
apy, hydrogen peroxide therapy, calcium, vitamin D, vit- 
amin B complex, and zinc. 


Prognosis 


The prognosis for minor pelvic fractures is excel- 
lent, with most people gaining full mobility in a matter of 
weeks or months. Severe pelvic fractures can be fatal due 
to internal bleeding or damage to nearby organs, or result 
in chronic pain and physical disabilities. 


Prevention 


People with bone-weakening conditions such as 
osteoporosis or cancer, or tendencies to fall are more vul- 
nerable to bone fractures. They should follow their treat- 
ment regimens and make use of canes and other walking 
aids as well as safety devices in the home (bars, non skid- 
ding mats) and avoid climbing up, even on a small stool. 
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KEY TERMS 


Fracture—A break in a bone. 

Computed tomography (CT) scan—An imaging 
procedure that produces a series of thin x-ray 
slices of internal body organs or structures. 


Orthopedist—A doctor who specializes in disor- 
ders of the musculoskeletal system. 


Osteoporosis—A decrease in the amount of bone 
mass, leading to fractures. 


Shock—A condition of profound physiological 
disturbance characterized by failure of the circula- 
tory system to maintain adequate blood supply to 
vital organs. 


Stress fracture—A crack in a bone (usually the 
result of overuse). 


Resources 
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River Road, Rosemont, IL 60018-4262. (800) 346-AAOS. 
<http://www.aaos.org>. 


Greg Annussek 


Pelvic gynecologic sonogram see Pelvic 
ultrasound 


i Pelvic inflammatory disease 


Definition 


Pelvic inflammatory disease (PID) is a term used to 
describe any infection in the lower female reproductive 
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tract that spreads to the upper female reproductive tract. 
The lower female genital tract consists of the vagina and 
the cervix. The upper female genital tract consists of the 
body of the uterus, the fallopian or uterine tubes, and the 
ovaries. 


Description 


PID is the most common and the most serious con- 
sequence of infection with sexually transmitted dis- 
eases (STD) in women. Over one million cases of PID 
are diagnosed annually in the United States, and it is the 
most common cause for hospitalization of reproductive- 
age women. Sexually active women aged 15-25 are at 
highest risk for developing PID. The disease can also 
occur, although less frequently, in women having 
monogamous sexual relationships. The most serious con- 
sequences of PID are increased risk of infertility and 
ectopic pregnancy. 


To understand PID, it is helpful to understand the 
basics of inflammation. Inflammation is the body’s 
response to disease-causing (pathogenic) microorgan- 
isms. The affected body part may swell due to accumula- 
tion of fluid in the tissue or may become reddened due to 
an excessive accumulation of blood. A discharge (pus) 
may be produced that consists of white blood cells and 
dead tissue. Following inflammation, scar tissue may 
form by the proliferation of scar-forming cells and is 
called fibrosis. Adhesions of fibrous tissue form and 
cause organs or parts of organs to stick together. 


PID may be used synonymously with the following 
terms: 


¢ salpingitis (Inflammation of the fallopian tubes) 


e endometritis (Inflammation of the inside lining of the 
body of the uterus) 


e tubo-ovarian abscesses (Abscesses in the tubes and 
ovaries) 


e pelvic peritonitis (Inflammation inside of the abdomi- 
nal cavity surrounding the female reproductive organs) 


Causes and symptoms 


A number of factors affect the risk of developing 
PID. They include: 


e Age. The incidence of PID is very high in younger 
women and decreases as a woman ages. 


e Race. The incidence of PID is 8—10 times higher in 
nonwhites than in whites. 


e Socioeconomic status. The higher incidence of PID in 
women of lower socioeconomic status is due in part to 
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Pelvic inflammatory disease 


Laparoscopic view of pelvic inflammatory disease. (Custom 
Medical Stock Photo. Reproduced by permission.) 


a woman’s lack of education and awareness of health 
and disease and her accessibility to medical care. 


e Contraception. Induced abortion, use of an IUD, non- 
use of barrier contraceptives such as condoms, and fre- 
quent douching are all associated with a higher risk of 
developing PID. 


e Lifestyle. High risk behaviors, such as drug and alcohol 
abuse, early age of first intercourse, number of sexual 
partners, and smoking all are associated with a higher 
risk of developing PID. 


e Types of sexual practices. Intercourse during menses 
and frequent intercourse may offer more opportunities 
for the admission of pathogenic organisms to the inside 
of the uterus. 


e Disease. Sixty to 75% of cases of PID are associated 
with STDs. A prior episode of PID increases the 
chances of developing subsequent infections. 


The two major causes of STDs are the organisms 
Neisseria gonorrhoeae and Chlamydia trachomatis. The 
main symptom of N. gonorrheae infection (gonorrhea) 
is a vaginal discharge of mucus and pus. Sometimes bac- 
teria from the colon normally in the vaginal cavity may 
travel upward to infect the upper female genital organs, 
facilitated by the infection with gonorrhea. Infections 
with C. trachomatis and other nongonoccal organisms 
are more likely to have mild or no symptoms. 


Normally, the cervix produces mucus which acts as a 
barrier to prevent disease-causing microorganisms, called 
pathogens, from entering the uterus and moving upward 
to the tubes and ovaries. This barrier may be breached in 
two ways. A sexually transmitted pathogen, usually a sin- 
gle organism, invades the lining cells, alters them, and 
gains entry. Another way for organisms to gain entry hap- 
pens when trauma or alteration to the cervix occurs. 
Childbirth, spontaneous or induced abortion, or use of an 
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intrauterine contraceptive device (IUD) are all conditions 
that may alter or weaken the normal lining cells, making 
them susceptible to infection, usually by several organ- 
isms. During menstruation, the cervix widens and may 
allow pathogens entry into the uterine cavity. 


Recent evidence suggests that bacterial vaginosis 
(BV), a bacterial infection of the vagina, may be associ- 
ated with PID. BV results from the alteration of the bal- 
ance of normal organisms in the vagina, by douching, for 
example. While the balance is altered, conditions are 
formed that favor the overgrowth of anaerobic bacteria, 
which thrive in the absence of free oxygen. A copious 
discharge is usually present. Should some trauma occur 
in the presence of anaerobic bacteria, such as menses, 
abortion, intercourse, or childbirth, these organisms may 
gain entrance to the upper genital organs. 


The most common symptom of PID is pelvic pain. 
However, many women with PID have symptoms so 
mild that they may be unaware that an infection exists. 


In acute salpingitis, a common form of PID, 
swelling of the fallopian tubes may cause tenderness on 
physical examination. Fever may be present. Abscesses 
may develop in the tubes, ovaries, or in the surrounding 
pelvic cavity. Infectious discharge may leak into the peri- 
toneal cavity and cause peritonitis, or abscesses may rup- 
ture causing a life-threatening surgical emergency. 


Chronic salpingitis may follow an acute attack. Sub- 
sequent to inflammation, scarring and resulting adhe- 
sions may result in chronic pain and irregular menses. 
Due to blockage of the tubes by scar tissue, women with 
chronic salpingitis are at high risk of having an ectopic 
pregnancy. The fertilized ovum is unable to travel down 
the fallopian tube to the uterus and implants itself in the 
tube, on the ovary, or in the peritoneal cavity. This condi- 
tion can also be a life-threatening surgical emergency. 


IUD 


IUD usage has been strongly associated with the 
development of PID. Bacteria may be introduced to the 
uterine cavity while the IUD is being inserted or may 
travel up the tail of the IUD from the cervix into the 
uterus. Uterine tissue in association with the IUD shows 
areas of inflammation that may increase its susceptibility 
to pathogens. 


Susceptibility to STDs 


Susceptibility to STDs involves many factors, some 
of which are not known. The ability of the organism to 
produce disease and the circumstances that place the 
organism in the right place at a time when a trauma or 
alteration to the lining cells has occurred are factors. The 
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individual’s own immune response also helps to deter- 
mine whether infection occurs. 


Diagnosis 


If PID is suspected, the physician will take a com- 
plete medical history and perform an internal pelvic 
examination. Other diseases that may cause pelvic pain, 
such as appendicitis and endometriosis, must be ruled 
out. If pelvic examination reveals tenderness or pain in 
that region, or tenderness on movement of the cervix, 
these are good physical signs that PID is present. 


Specific diagnosis of PID is difficult to make because 
the upper pelvic organs are hard to reach for samplings. 
The physician may take samples directly from the cervix 
to identify the organisms that may be responsible for 
infection. Two blood tests may help to establish the exis- 
tence of an inflammatory process. A positive C-reactive 
protein (CRP) and an elevated erythrocyte sedimenta- 
tion rate (ESR) indicate the presence of inflammation. 
The physician may take fluid from the cavity surrounding 
the ovaries called the cul de sac; this fluid may be exam- 
ined directly for bacteria or may be used for culture. 
Diagnosis of PID may also be done using a laparoscope, 
but laparoscopy is expensive, and it is an invasive proce- 
dure that carries some risk for the patient. 


Treatment 


The goals of treatment are to reduce or eliminate the 
clinical symptoms and abnormal physical findings, to get 
rid of the microorganisms, and to prevent long term con- 
sequences such as infertility and the possibility of 
ectopic pregnancy. If acute salpingitis is suspected, treat- 
ment with antibiotics should begin immediately. Early 
intervention is crucial to keep the fallopian tubes undam- 
aged. The patient is usually treated with at least two 
broad spectrum antibiotics that can kill both N. gonor- 
rhoeae and C. trachomatis plus other types of bacteria 
that may have the potential to cause infection. Hospital- 
ization may be required to ensure compliance. Treatment 
for chronic PID may involve hysterectomy, which may 
be helpful in some cases. 


If a woman is diagnosed with PID, she should see 
that her sexual partner is also treated to prevent the possi- 
bility of reinfection. 


Alternative treatment 


Alternative therapy should be complementary to 
antibiotic therapy. For pain relief, an experienced practi- 
tioner may apply castor oil packs, or use acupressure or 
acupuncture. Some herbs, such as Echinacea (Echinacea 
spp.) and calendula (Calendula officinalis) are believed to 
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KEY TERMS 


Adhesion—The joining or sticking together of parts 
of an organ that are not normally joined together. 


C-reactive protein (CRP)—A protein present in 
blood serum in various abnormal states, like 
inflammation. 


Ectopic—Located away from normal position; 
ectopic pregnancy results in the attachment and 
growth of the fertilized egg outside of the uterus, a 
life-threatening condition. 


Endometriosis—The presence and growth of func- 
tioning endometrial tissue in places other than the 
uterus; often results in severe pain and infertility. 


Erythrocyte sedimentation rate (ESR)—The rate at 
which red blood cells settle out in a tube of 
unclotted blood, expressed in millimeters per 
hour; elevated sedimentation rates indicate the 
presence of inflammation. 


Fibrosis—The formation of fibrous, or scar, tissue 
which may follow inflammation and destruction of 
normal tissue. 


Hysterectomy—Surgical removal of the uterus. 


Laparoscope—A thin flexible tube with a light on 
the end that is used to examine the inside of the 
abdomen; the tube is inserted into the abdomen 
by way of a small incision just below the navel. 


have antimicrobial activity and may be taken to augment 
the action of prescribed antibiotics. General tonic herbs, as 
well as good nutrition and rest, are important in recovery 
and strengthening after an episode of PID. Blue cohosh 
(Caulophyllum thalictroides) and false unicorn root 
(Chamaelirium luteum) are recommended as tonics for the 
general well-being of the female genital tract. 


Prognosis 


PID can be cured if the initial infection is treated 
immediately. If infection is not recognized, as frequently 
happens, the process of tissue destruction and scarring 
that results from inflammation of the tubes results in irre- 
versible changes in the tube structure that cannot be 
restored to normal. Subsequent bouts of PID increase a 
woman’s risks manyfold. Thirty to forty percent of cases 
of female infertility are due to acute salpingitis. 


With modern antibiotic therapy, death from PID is 
almost nonexistent. In rare instances, death may occur 
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from the rupture of tubo-ovarian abscesses and the 
resulting infection in the abdominal cavity. One recent 
study has linked infertility, a consequence of PID, with a 
higher risk of ovarian cancer. 


Prevention 


The prevention of PID is a direct result of the pre- 
vention and prompt recognition and treatment of STDs 
or of any suspected infection involving the female genital 
tract. The main symptom of infection is an abnormal dis- 
charge. To distinguish an abnormal discharge from the 
mild fluctuations of normal discharge associated with the 
menstrual cycle takes vigilance and self-awareness. Sex- 
ually active women must be able to detect symptoms of 
lower genital tract disease. Ideally these women will be 
able to have a frank dialogue regarding their sexual histo- 
ry, risks for PID, and treatment options with their physi- 
cians. Also, these women should have open discussions 
with their sexual partners regarding disclosure of signifi- 
cant symptoms of possible infection. 


Lifestyle changes should be geared to preventing the 
transfer of organisms when the body’s delicate lining 
cells are unprotected or compromised. Barrier contracep- 
tives, such as condoms, diaphragms, and cervical caps 
should be used. Women in monogamous relationships 
should use barrier contraceptives during menses and take 
their physician’s advice regarding intercourse following 
abortion, childbirth, or biopsy procedures. 


Resources 


BOOKS 

Kurman, Robert J., ed. Blaustein’s Pathology of the Female 
Genital Tract. New York: Springer-Verlag, 1994. 

Landers, D. V., and R. L. Sweet, eds. Pelvic Inflammatory Dis- 
ease. New York: Springer, 1997. 


OTHER 

“Pelvic Inflammatory Disease.” Fact Sheet (November 1997). 
National Institute of Allergy and Infectious Diseases. 
National Institutes of Health, Bethesda, MD 20892. <http:// 
www.niaid.nih.gov/factsheets/stpid.htm (8 Dec. 1997). 

“Pelvic Inflammatory Disease.” Onhealth (1997). <http://www. 
healthnet.ivi.com (17 Dec. 1997). 


Karen J. Wells 


| Pelvic relaxation 


Definition 


Pelvic relaxation is a weakening of the supportive 
muscles and ligaments of the pelvic floor. This condition, 
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which affects women and is usually caused by childbirth, 
aging, and problems with support, causes the pelvic floor 
to sag and press into the wall of the vagina. 


Description 


The pelvic floor normally holds the uterus and the 
bladder in position above the vagina. When the pelvic floor 
becomes stretched and damaged, these organs can sag into 
the vagina, sometimes bulging out through the vaginal 
opening. A sagging uterus is referred to as a uterine pro- 
lapse, pelvic floor hernia, or pudendal hernia. A sagging 
bladder is referred to as a bladder prolapse, or cystocele. 
Other organs, such as the rectum and intestine, can also sag 
into the vagina as a result of a weakened pelvic floor. 


Causes and symptoms 


Childbirth increases the risk of pelvic relaxation. 
Other causes include constipation, a chronic cough, 
obesity, and heavy lifting. Some women develop the 
condition after menopause, when the body loses the 
estrogen that helps maintain muscle tone. Mild pelvic 
relaxation may cause no symptoms. More severe pelvic 
relaxation can cause the following symptoms: 


ean aching sensation in the vagina, lower abdomen, 
groin or lower back 


e heaviness or pressure in the vaginal area, as if some- 
thing is about to “fall out” of the vagina 


e bladder control problems that worsen with heavy lift- 
ing, coughing, or sneezing 


e frequent urinary tract infections 


e difficulty having a bowel movement 


Diagnosis 


A thorough pelvic exam can help diagnose pelvic 
relaxation, as can tests of bladder function. 


Treatment 


Exercises called Kegel exercises can strengthen 
pelvic floor muscles and lessen the symptoms of pelvic 
relaxation. These exercises involve squeezing the mus- 
cles that stop the flow of urine. The pelvic floor can also 
be strengthened by estrogen supplements. Physicians 
sometimes prescribe the insertion of a supportive ring- 
shaped device called a pessary into the vagina, to prevent 
the uterus and bladder from pressing into the vagina. 
Sometimes surgery is recommended to repair a sagging 
bladder or uterus, and sometimes surgical removal of the 
uterus (hysterectomy) is recommended. Patients are 
often advised to adhere to a high-fiber diet to reduce the 
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KEY TERMS 


Cystocele—Bulging of the bladder into the vagina. 


Cystourethrocele—Bulging of the bladder neck 
into the vagina. 


Enterocele—Bulging of the intestine into the upper 
part of the vagina. 


Kegel exercises—Pelvic muscle exercises that 
strengthen bladder and bowel control. 


Pessary—A device inserted into the vagina to sup- 
port sagging organs. 


Rectocele—Bulging of the rectum into the vaginal 
wall. 


Uterine prolapse—Bulging of the uterus into the 
vagina. 
Vaginal prolapse—Bulging of the top of the vagina 
into the lower vagina or outside the opening of the 
vagina. 


strain of bowel movements, maintain a moderate weight, 
and avoid activities that strain the pelvic floor. They are 
sometimes prescribed medications to help control urina- 
tion and prevent leakage. 


Prognosis 


Mild cases of pelvic relaxation can sometimes be 
reversed through Kegal exercises, while severe cases 
usually do not respond to exercise or estrogen therapy, 
but usually require pessary support or surgery. 


Prevention 


To limit stress on the pelvic support system, women 
are advised to maintain a normal body weight, limit 
heavy lifting, and avoid unnecessary straining to have 
bowel movements. 


Resources 


ORGANIZATIONS 

American Foundation for Urologic Disease. 1128 North 
Charles Street, Baltimore, MD 21201. (800) 242-2383. 
<http://www.afud.org>. 

American College of Obstetricians and Gynecologists. 409 
12th St., SW, Washington, DC 20090-6920. (202) 863- 
2518. <http://www.acog.org>. 

National Association For Continence. P.O. Box 8310, Spartan- 
burg, SC 29305-8310. (800) BLADDER. 
<http://www.nafc.org>. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


National Kidney and Urologic Diseases Information Clearing- 
house. 3 Information Way, Bethesda, MD, 20892. NIH 
Publication No. 97-4195. (800) 891-5390. 
<http://www.niddk.nih.gov/health/kidney/nkudic.htm>. 


Ann Quigley 


| Pelvic ultrasound 


Definition 


Pelvic ultrasound is a procedure where harmless, 
high-frequency sound waves are projected into the 
abdomen. These waves reflect off of the internal struc- 
tures and create shadowy black and white pictures on a 
display screen. 


Purpose 


Ultrasound is performed routinely during pregnan- 
cy. Early in the pregnancy (at about seven weeks), it 
might be used to determine the size of the uterus or the 
fetus, to detect multiple or ectopic pregnancy, to con- 
firm that the fetus is alive (or viable), or to confirm the 
due date. Toward the middle of the pregnancy (at about 
16-20 weeks), ultrasound may be used to confirm fetal 
growth, to reveal defects in the anatomy of the fetus, and 
to check the placenta. Toward the end of pregnancy, it 
may be used to evaluate fetal size, position, growth, or to 
check the placenta. Doctors may use ultrasound during 
diagnostic procedures like amniocentesis and chorionic 
villus sampling. Both of these tests use long needles 
inserted through the mother’s abdomen into the uterus or 
placenta to gather cells. Ultrasound can also be used in 
men or women to examine other internal organs, such as 
the liver, gallbladder, kidney, and heart. The procedure 
can be useful in detecting cysts, tumors, and cancer of 
the uterus, ovaries, and breasts. 


Precautions 


There are no special precautions recommended 
before an ultrasound examination. Unlike x rays, ultra- 
sound does not produce any harmful radiation and does 
not pose a risk to the mother or the fetus. While many 
woman have an ultrasound as part of their prenatal care, 
there may be no medical need to perform the procedure. 


Description 
Ultrasound examinations can be done in a doctor’s 


office, clinic, or hospital setting. Typically, the pregnant 
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An ultrasound image of Anabelle Ashlyn Longe at 20 weeks. (Courtesy of Jacqueline Longe.) 


woman will lie on an examination table with her abdomen 
exposed. Gel or oil is applied to the area. The doctor or 
technician will move a hand-held scanner (called a trans- 
ducer) over the abdomen. The transducer emits high-fre- 
quency sound waves (usually in the range of 3.5-7.0 
megahertz) into the abdomen. The waves are reflected 
back to the transducer and the wave patterns are shown as 
an image on a display screen. An ultrasound scan reveals 
the shapes, densities, and even movements of organs and 
tissues. Although the pictures transmitted by an ultra- 
sound scan appear gray and grainy, a trained technician 
can identify the fetus within the uterus, monitor its heart- 
beat, and sometimes determine its sex. Using computer- 
ized tools, the technician can measure various structures 
shown on the screen. For example, the length of the upper 
thigh bone (femur) or the distance between the two sides 
of the skull can indicate the age of the fetus. 


Ultrasound technology has been used safely in med- 
ical settings for over 30 years, and several significant 
improvements have been made to the procedure. A spe- 
cially designed transducer probe can be placed in the 
vagina to provide better ultrasound images. This trans- 
vaginal or endovaginal scan is particularly useful in early 
pregnancy or in cases where ectopic pregnancy is sus- 
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pected. Doppler ultrasound uses enhanced sound waves 
to monitor subtle events, like the flow of fetal blood 
through the heart and arteries. Color imaging is a recent 
addition to ultrasound technology. With this process, 
color can be assigned to the various shades of gray for 
better visualization of subtle tissue details. A new tech- 
nology under development is three-dimensional ultra- 
sound, which has the potential for detecting even very 
subtle fetal defects. 


Preparation 


Before undergoing a pelvic ultrasound, a woman 
may be asked to drink several glasses of water and to 
avoid urinating for about one hour before the examina- 
tion. When the bladder is full, the uterus and fetus are 
easier to see. A lubricating gel or mineral oil may be 
applied to the area to make moving the transducer easier. 


Aftercare 


The lubricating jelly or oil applied to the abdomen is 
wiped off at the end of the procedure. After an ultrasound 
examination, a patient can immediately resume normal 
activities. 
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KEY TERMS 


Amniocentesis—A procedure where a needle is 
inserted through the pregnant mother’s abdomen 
and into the uterus to draw off some of the amniot- 
ic fluid surrounding the fetus. 


Chorionic villus sampling—A procedure where a 
needle is inserted into the placenta to draw off 
some of the placenta’s inner wall cells surrounding 
the fetus. 


Ectopic pregnancy—A pregnancy where the fertil- 
ized egg becomes implanted somewhere other 
than in the uterus. A tubal pregnancy is when the 
fertilized egg implants in the fallopian tube. 


Fetus—A term for an unborn baby, usually from 
the end of week eight to the moment of birth. 


Placenta—The organ that allows interchange 
between the fetus and the mother. Blood from the 
fetus and the mother do not directly mix, but the 
thin placental membrane allows the fetus to absorb 
nutrients and oxygen from the mother. Waste prod- 
ucts from the fetus can exit through the placenta. 


Ultrasonography—Another term for ultrasound. 


Risks 


There are no known risks, to either the mother or the 
fetus, associated with the use of ultrasound. 


Normal results 


The reliability of ultrasound readings depends on the 
skill of the technician or doctor performing the scan. 
Patients should be aware that fetal abnormalities cannot 
be detected with 100% accuracy using ultrasound. A nor- 
mal ultrasound result does not necessarily guarantee that 
the fetus will be normal. 


Abnormal results 


Ultrasound examinations in obstetrics may detect 
abnormalities or defects in the fetus. This information 
may reveal that the fetus cannot survive on its own after 
birth or that it will require extensive treatment or care. 
Some surgical procedures can be performed to correct 
defects while the fetus is still in the uterus. Parents faced 
with information regarding possible birth defects may 
require counseling to consider their choice to either con- 
tinue or end the pregnancy. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


The diagnostic use of ultrasound may reveal the 
presence of cysts, tumors, or cancer in internal organs. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
“Ultrasound.” In The Harvard Guide to Women’s Health. 
Cambridge, MA: Harvard University Press, 1996. 

“Ultrasound Studies.” In The Patient’s Guide to Medical Tests, 
ed. Barry L. Zaret, et al. Boston: Houghton Mifflin, 1997. 

“Ultrasonography (US).” In The Merck Manual of Diagnosis 
and Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: 
Merck Research Laboratories, 1992. 


ORGANIZATIONS 

American Institute of Ultrasound in Medicine. 14750 Sweitzer 
Lane, Suite 100, Laurel, MD 20707-5906. (800) 638- 
5352. <http://www.aium.org>. 


Altha Roberts Edgren 
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[ Penicillins 


Definition 


Penicillins are medicines that kill bacteria or prevent 
their growth. 


Purpose 


Penicillins are antibiotics (medicines used to treat 
infections caused by microorganisms). There are several 
types of penicillins, each used to treat different kinds of 
infections, such as skin infections, dental infections, ear 
infections, respiratory tract infections, urinary tract 
infections, gonorrhea, and other infections caused by 
bacteria. These drugs will not work for colds, flu, and 
other infections caused by viruses. 


Description 


Examples of penicillins are penicillin V (Beepen- 
VK, Pen-Vee K, V-cillin K, Veetids) and amoxicillin 
(Amoxil, Polymox, Trimox, Wymox). Penicillins are 
sometimes combined with other ingredients called beta- 
lactamase inhibitors, which protect the penicillin from 
bacterial enzymes that may destroy it before it can do its 
work. The drug Augmentin, for example, contains a com- 
bination of amoxicillin and a beta-lactamase inhibitor, 
clavulanic acid. 
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Penicillins 


Penicillins are available only with a physician’s pre- 
scription. They are sold in capsule, tablet (regular and 
chewable), liquid, and injectable forms. 


Recommended dosage 


The recommended dosage depends on the type of 
penicillin, the strength of the medicine, and the medical 
problem for which it is being taken. Check with the 
physician who prescribed the drug or the pharmacist who 
filled the prescription for the correct dosage. 


Always take penicillins exactly as directed. Never 
take larger, smaller, more frequent, or less frequent 
doses. To make sure the infection clears up completely, 
take the medicine for as long as it has been prescribed. 
Do not stop taking the drug just because symptoms begin 
to improve. This is important with all types of infections, 
but it is especially important with “strep” infections, 
which can lead to serious heart problems if they are not 
cleared up completely. 


Take this medicine only for the infection for which it 
was prescribed. Different kinds of penicillins cannot be 
substituted for one another. Do not save some of the 
medicine to use on future infections. It may not be the 
right treatment for other kinds of infections, even if the 
symptoms are the same. 


Penicillins work best when they are at constant lev- 
els in the blood. To help keep levels constant, take the 
medicine in doses spaced evenly through the day and 
night. Do not miss any doses. 


Some penicillins, notably penicillin V, should be 
taken on an empty stomach, but others may be taken with 
food. Check package directions or ask the physician or 
pharmacist for instructions on how to take the medicine. 


Precautions 


Symptoms should begin to improve within a few 
days of beginning to take this medicine. If they do not, or 
if they get worse, check with the physician who pre- 
scribed the medicine. 


Penicillins may cause diarrhea. Certain diarrhea 
medicines may make the problem worse. Check with a 
physician before using any diarrhea medicine to treat 
diarrhea caused by taking penicillin. If diarrhea is severe, 
check with a physician as soon as possible. This could be 
a sign of a serious side effect. 


Penicillins may change the results of some medical 
tests. Before having medical tests, patients who are tak- 
ing penicillin should be sure to let the physician in 
charge know that they are taking this medicine. 
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Special conditions 


People with certain medical conditions or who are 
taking certain other medicines can have problems if they 
take penicillins. Before taking these drugs, be sure to let 
the physician know about any of these conditions: 


ALLERGIES. People who have hay fever, asthma, 
eczema, or other general allergies (or who have had such 
allergies in the past) may be more likely to have severe 
reactions to penicillins. They should be sure their health 
care provider knows about their allergies. 


Anyone who has had unusual reactions to penicillins 
or cephalosporins in the past should let his or her physi- 
cian know before taking the drugs again. The physician 
should also be told about any allergies to foods, dyes, 
preservatives, or other substances. 


LOW-SODIUM DIET. Some penicillin medicines con- 
tain large enough amounts of sodium to cause problems 
for people on low-sodium diets. Anyone on such a diet 
should make sure that the physician treating the infection 
knows about the special diet. 


DIABETES. Penicillins may cause false positive 
results on urine sugar tests for diabetes. People with dia- 
betes should check with their physicians to see if they 
need to change their diet or the doses of their diabetes 
medicine. 


PHENYLKETONURIA. Some formulations of Aug- 
mentin contain phenylalanine. People with phenylke- 
tonuria (PKU) should consult a physician before taking 
this medicine. 


OTHER MEDICAL CONDITIONS. Before using peni- 
cillins, people with any of these medical problems 
should make sure their physicians are aware of their con- 
ditions: 


e bleeding problems 

e congestive heart failure 

e cystic fibrosis 

e kidney disease 

e mononucleosis (“mono” 

e stomach or intestinal problems, especially ulcerative 
colitis 


USE OF CERTAIN MEDICINES. Taking penicillins 
with certain other drugs may affect the way the drugs 
work or may increase the chance of side effects. 


Side effects 


The most common side effects are mild diarrhea, 
headache, vaginal itching and discharge, sore mouth or 
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KEY TERMS 


Enzyme—A type of protein that brings about or 
speeds up chemical reactions. 


Microorganism—An organism that is too small to 
be seen with the naked eye. 


Mononucleosis—An infectious disease with symp- 
toms that include severe fatigue, fever, sore throat, 
and swollen lymph nodes in the neck and armpits. 
Also called “mono.” 


tongue, or white patches in the mouth or on the tongue. 
These problems usually go away as the body adjusts to 
the drug and do not require medical treatment unless they 
continue or they are bothersome. 


More serious side effects are not common, but may 
occur. If any of the following side effects occur, get 
emergency medical help immediately: 


e breathing problems, such as shortness of breath or fast 
or irregular breathing 


e fever 

e sudden lightheadedness or faintness 

e joint pain 

e skin rash, hives, itching, or red, scaly skin 
e swelling or puffiness in the face 


Other rare side effects may occur. Anyone who has 
unusual symptoms after taking penicillin should get in 
touch with his or her physician. 


Interactions 


Birth control pills may not work properly when 
taken at the same time as penicillin. To prevent pregnan- 
cy, use additional methods of birth control while taking 
penicillin, such as latex condoms or spermicide. 


Penicillins may interact with many other medicines. 
When this happens, the effects of one or both of the 
drugs may change or the risk of side effects may be 
greater. Anyone who takes penicillin should let the physi- 
cian know all other medicines he or she is taking. Among 
the drugs that may interact with penicillins are: 


e Acetaminophen (Tylenol) and other medicines that 
relieve pain and inflammation 


e medicine for overactive thyroid 
¢ male hormones (androgens) 


e female hormones (estrogens) 
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¢ other antibiotics 

¢ blood thinners 

e disulfiram (Antabuse), used to treat alcohol abuse 

e antiseizure medicines such as Depakote and Depakene 


e blood pressure drugs such as Capoten, Monopril, and 
Lotensin 


The list above does not include every drug that may 
interact with penicillins. Be sure to check with a physi- 
cian or pharmacist before combining penicillins with any 
other prescription or nonprescription (over-the-counter) 
medicine. 


Nancy Ross-Flanigan 


[ Penile cancer 


Definition 


Penile cancer is the growth of malignant cells on the 
external skin and in the tissues of the penis. 


Description 


Penile cancer is a disease in which cancerous cells 
appear on the penis. If left untreated, this cancer can 
grow and spread from the penis to the lymph nodes in the 
groin and eventually to other parts of the body. 


Demographics 


Penile cancer is a rare form of cancer that develops in 
about one out of 100,000 men per year in the United 
States. Penile cancer is more common in other parts of the 
world, particularly Africa and Asia. In Uganda, penile 
cancer is the most common form of cancer for men. 


Causes and symptoms 


The cause of penile cancer is unknown. The most 
common symptoms of penile cancer are: 


e a tender spot, an open sore, or a wart-like lump on the 
penis 


e unusual liquid discharges from the penis 


e pain or bleeding in the genital area 
Diagnosis 


In order to diagnose penile cancer, the doctor exam- 
ines the patient’s penis for lumps or other abnormalities. 
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Penile cancer 


A tissue sample, or biopsy, may be ordered to distinguish 
cancerous cells from syphilis and penile warts. If the 
results confirm a diagnosis of cancer, additional tests are 
done to determine whether the disease has spread to 
other parts of the body. 


Treatment 


In Stage I penile cancer, malignant cells are found 
only on the surface of the head (glans) and on the foreskin 
of the penis. If the cancer is limited to the foreskin, treat- 
ment may involve wide local excision and circumcision. 
Wide local excision is a form of surgery that removes 
only cancer cells and a small amount of normal tissue 
adjacent to them. Circumcision is removal of the foreskin. 


If the Stage I cancer is only on the glans, treatment 
may involve the use of a fluorouracil cream (Adrucil, 
Efudex), and/or microsurgery. Microsurgery removes 
cancerous tissue and the smallest possible amount of nor- 
mal tissue. During microsurgery, the doctor uses a special 
instrument that provides a comprehensive view of the 
area where cancer cells are located and makes it possible 
to determine that all malignant cells have been removed. 


In Stage II, the penile cancer has spread to the sur- 
face of the glans, tissues beneath the surface, and the 
shaft of the penis. The treatment recommended may be 
amputation of all or part of the penis (total or partial 
penectomy). If the disease is diagnosed early enough, 
surgeons are often able to preserve enough of the organ 
for urination and sexual activity. Treatment may also 
include microsurgery and external radiation therapy, in 
which a machine provides radiation to the affected area. 
Laser surgery is an experimental treatment for Stage II 
cancers. Laser surgery uses an intense precisely focused 
beam of light to dissolve or burn away cancer cells. 


In Stage III, malignant cells have spread to lymph 
nodes in the groin, where they cause swelling. The rec- 
ommended treatment may include amputation of the 
penis and removal of the lymph nodes on both sides. 
Radiation therapy may also be suggested. More 
advanced disease requires systemic treatments using 
drugs (chemotherapy). In chemotherapy, medicines are 
administered intravenously or taken by mouth. These 
drugs enter the bloodstream and kill cancer cells that 
have spread to any part of the body. 


In Stage IV, the disease has spread throughout the 
penis and lymph nodes in the groin, or has traveled to 
other parts of the body. Treatments are similar to that for 
Stage II cancer. 


Recurrent penile cancer is disease that recurs in the 
penis or develops in another part of the body after treat- 
ment has eradicated the original cancer cells. 
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Circumcision—Surgical removal of the foreskin of 
the penis. It is usually performed shortly after birth. 


Fluorouracil—A cell-killing (cytotoxic) medication 
that can be applied in cream form to treat cancer 
of the penis. 


Cure rates are high for cancers diagnosed in Stage I 
or II, but much lower for Stages III and IV, by which time 
cancer cells have spread to the lymph nodes. 


Alternative treatment 


In addition to the treatments previously described, bio- 
logical therapy is another treatment that is currently being 
studied. Biological therapy is a type of treatment that is 
sometimes called biological response modifier (BRM) 
therapy. It uses natural or artificial substances to boost, 
focus, or reinforce the body’s disease-fighting resources. 


Prevention 


Conditions which increase a person’s chance of get- 
ting penile cancer include: 


e infection with genital warts (human papillomavirus, or 
HPV) 


e a skin disease called psoriasis 


e a condition called phimosis, in which the foreskin be- 
comes difficult to retract 


e other conditions that result in repeated irritation of the 
penis 
e a history of smoking 


There appears to be a connection between develop- 
ment of the disease and lack of personal hygiene. Failure 
to regularly and thoroughly cleanse the part of the penis 
covered by the foreskin increases the risk of developing 
the disease. Penile cancer is also more common in uncir- 
cumcised men. 


Resources 


BOOKS 

Ernstoff, Marc S., John A. Heaney, and Richard E. Peschel, 
eds. Testicular and Penile Cancer. Oxford: Blackwell Sci- 
ence Limited, 1998. 


PERIODICALS 
Lindegaard, J., et al. “A Retrospective Analysis of 82 Cases of 


Cancer of the Penis.” British Journal of Urology (June 
1996): 883-90. 
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ORGANIZATIONS 

The Cancer Group Institute. 17620 9th Ave. NE, North Miami 
Beach, Florida 33162. (305) 493-1980. <http://www. 
cancergroup.com>. 

American Cancer Society. (800) ACS-2345. <http://www. 
cancer.org/>. 


OTHER 

CancerNet: Penile Cancer. 25 Mar. 2001. 28 June 2001 <http:// 
www.cancemet.nci.nih.gov/cancer_types/penile_cancer. 
shtml>. 


Maureen Haggerty 
Paul A. Johnson 


Penile implant surgery see Penile prostheses 


I Penile prostheses 


Definition 


Penile prostheses are semirigid or inflatable devices 
that are implanted into penises to alleviate impotence. 


Purpose 


The penis is composed of one channel for urine and 
semen and three compartments with tough, fibrous walls 
containing “erectile tissue.” With appropriate stimula- 
tion, the blood vessels that lead out of these compart- 
ments constrict, trapping blood. Blood pressure fills and 
hardens the compartments producing an erection of suffi- 
cient firmness to perform sexual intercourse. Additional 
stimulation leads to ejaculation, where semen is pumped 
out of the urethra. When this system fails, impotence 
(failure to create and maintain an erection) occurs. 


Impotence can be caused by a number of conditions, 
including diabetes, spinal cord injury, prolonged drug 
abuse, and removal of a prostate gland. If the medical con- 
dition is irreversible, a penile prosthesis may be consid- 
ered. Patients whose impotence is caused by psychological 
problems are not recommended for implant surgery. 


Description 


Penile implant surgery is conducted on patients who 
have exhausted all other areas of treatment. The semi- 
rigid device consists of two rods that are easier and less 


Fluid-filled reservoir 


Inflatable cylinders 


The inflatable implant is a common penile prostheses. This device connects through a tube to a flexible fluid reservoir and a 
pump. The pump is shaped like a testicle and inserted in the scrotum. When the pump is squeezed, the fluid is forced into the 
inflatable cylinders implanted inside the penis, producing an erection. (Illustration by Electronic Illustrators Group.) 
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Percutaneous transhepatic cholangiography 
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General anesthesia—Deep sleep induced by a 
combination of medicines that allows surgery to 
be performed. 


Genital—Sexual organ. 
Perineum—Area between the anus and genitals. 


Scrotum—The external pouch containing the 
male reproductive glands (testes) and part of the 
spermatic cord. 


expensive to implant than the inflatable cylinders. Once 
implanted, the semirigid device needs no follow-up 
adjustments, however it produces a penis which con- 
stantly remains semi-erect. The inflatable cylinders pro- 
duce a more natural effect. The patient is able to simulate 
an erection by using a pump located in the scrotum. 


With the patient asleep under general anesthesia, the 
device is inserted into the erectile tissue of the penis 
through an incision in the fibrous wall. In order to 
implant the pump for the inflatable implant, incisions are 
made in the abdomen and the perineum (area between 
the anus and the genitals). A fluid reservoir is inserted 
into the groin and the pump is placed in the scrotum. The 
cylinders, reservoir, and pump are connected by tubes 
and tested before the incisions are closed. 


Preparation 


Surgery always requires an adequately informed 
patient, both as to risks and benefits. In this case, the sex- 
ual partner should also be involved in the discussion. 
Prior to surgery, antibacterial cleansing occurs and the 
surrounding areas are shaved. 


Aftercare 


To minimize swelling, ice packs are applied to the 
penis for the first 24 hours following surgery. The inci- 
sion sites are cleansed daily to prevent infection. Pain 
relievers may be taken. 


Risks 


With any implant, there is a slightly greater risk of 
infection. The implant may irritate the penis and cause 
continuous pain. The inflatable prosthesis may need fol- 
low-up surgery to repair leaks in the reservoir or to 
reconnect the tubing. 
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Resources 


BOOKS 

Jordan, Gerald H., et al. “Surgery of the Penis and Urethra.” In 
Campbell’s Urology, ed. Patrick C. Walsh, et al. Philadel- 
phia: W. B. Saunders Co., 1998. 

Lewis, Ronald. “Surgery for Erectile Dysfunction.” In Camp- 
bell’s Urology, ed. Patrick C. Walsh, et al. Philadelphia: 
W. B. Saunders Co., 1998. 


J. Ricker Polsdorfer, MD 


Pentoxifylline see Blood-viscosity reducing 
drugs 


Peptic ulcer disease see Heliobacteriosis 


Percutaneous renal biopsy see Kidney 
biopsy 


I Percutaneous transhepatic 
cholangiography 
Definition 
Percutaneous transhepatic cholangiography (PTHC) 
is an x-ray test used to identify obstructions either in the 


liver or bile ducts that slow or stop the flow of bile from 
the liver to the digestive system. 


Purpose 


Because the liver and bile ducts are not normally 
seen on x rays, the doctor injects the liver with a special 
dye that will show up on the resulting picture. This dye 
distributes evenly to fill the whole liver drainage system. 
If the dye does not distribute evenly, this is indicative of a 
blockage, which may be caused by a gallstone or a tumor 
in the liver, bile ducts, or pancreas. 


Precautions 
Patients should report allergic reactions to: 
e anesthetics 
e dyes used in medical tests 
e iodine 
e shellfish 


PTHC should not be performed on anyone who has 
cholangitis (inflammation of the bile duct), massive 
ascites, a severe allergy to iodine, or a serious uncor- 
rectable or uncontrollable bleeding disorder. Patients 
who have diabetes should inform their doctor. 
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Description 


PTHC is performed in a hospital, doctor’s office, or 
outpatient surgical or x-ray facility. The patient lies on a 
movable x-ray table and is given a local anesthetic. The 
patient will be told to hold his or her breath, and a doctor, 
nurse, or laboratory technician will inject a special dye 
into the liver as the patient exhales. 


The patient may feel a twinge when the needle pene- 
trates the liver, a pressure or fullness, or brief discomfort 
in the upper right side of the back. Hands and feet may 
become numb during the 30—60 minute procedure. 


The x-ray table will be rotated several times during 
the test, and the patient helped to assume a variety of 
positions. A special x-ray machine called a fluoroscope 
will track the dye’s movement through the bile ducts and 
show whether the fluid is moving freely or if its passage 
is obstructed. 


PTHC costs about $1,600. The test may have to be 
repeated if the patient moves while x rays are being taken. 


Preparation 


An intravenous antibiotic may be given every four to 
six hours during the 24 hours before the test. The patient 
will be told to fast overnight. Having an empty stomach is 
a safety measure in case of complications, such as bleed- 
ing, that might require emergency repair surgery. Medica- 
tions such as aspirin, or non-steroidal anti-inflammatory 
drugs that thin the blood, should be stopped three to seven 
days prior to taking the PRHC test. Patients may also be 
given a sedative a few minutes before the test begins. 


Aftercare 


A nurse will monitor the patient’s vital signs and 
watch for: 


e itching 

¢ flushing 

* nausea and vomiting 

* sweating 

e excessive flow of saliva 

e possible serious allergic reactions to contrast dye 


The patient should stay in bed for at least six hours 
after the test, lying on the right side to prevent bleeding 
from the injection site. The patient may resume normal 
eating habits and gradually resume normal activities. The 
doctor should be informed right away if pain develops in 
the right abdomen or shoulder or in case of fever, dizzi- 
ness, or a change in stool color to black or red. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Ascites—Abnormal accumulation of fluid in the 
abdomen. 


Bile ducts—Tubes that carry bile, a thick yellow- 
ish-green fluid that is made by the liver, stored in 
the gallbladder, and helps the body digest fats. 


Cholangitis—Inflammation of the bile duct. 


Fluoroscope—An x-ray machine that projects 
images of organs. 


Granulomatous disease—Characterized by 
growth of tiny blood vessels and connective tissue. 


Jaundice—Disease that causes bile to accumulate in 
the blood, causing the skin and whites of the eyes to 
turn yellow. Obstructive jaundice is caused by 
blockage of bile ducts, while non-obstructive jaun- 
dice is caused by disease or infection of the liver. 


Risks 


Septicemia (blood poisoning) and bile peritonitis (a 
potentially fatal infection or inflammation of the mem- 
brane covering the walls of the abdomen) are rare but 
serious complications of this procedure. Dye occasional- 
ly leaks from the liver into the abdomen, and there is a 
slight risk of bleeding or infection. 


Normal results 


Normal x rays show dye evenly distributed through- 
out the bile ducts. Obesity, gas, and failure to fast can 
affect test results. 


Abnormal results 
Enlargement of bile ducts may indicate: 
e obstructive or non-obstructive jaundice 
e cholelithiasis (gallstones) 
¢ hepatitis (inflammation of the liver) 
e cirrhosis (chronic liver disease) 
e granulomatous disease 
* pancreatic cancer 


e bile duct or gallbladder cancers 


Resources 


BOOKS 
Komaroff, A. L. The Harvard Medical School Family Health 
Guide. New York: Simon & Schuster, 1999. 
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Perforated eardrum 


PERIODICALS 

Cieszanowski, A. et al. “Imaging Techniques in Patients with 
Biliary Obstruction.” Medical Science Monitor 6 (Novem- 
ber-December 2000): 1197-202. 


OTHER 

Percutaneous Transhepatic Cholangiography. <http://207.25. 
144.143/health/Library/medtests/>. 

Percutaneous Transhepatic Cholangiography (PTHC). <http:// 
www.uhs.org/frames/health/test/test3554.htm>. 

Test Universe Site: Percutaneous Transhepatic Cholangiogra- 
phy. <http://www.testuniverse.com/mdx/MDX-3055. 
html>. 


Maureen Haggerty 


i Perforated eardrum 


Definition 


A perforated eardrum exists when there is a hole or 
rupture in the eardrum, the thin membrane that separates 
the outer ear canal from the middle ear. A perforated 
eardrum may cause temporary hearing loss and occa- 
sional discharge. 


Description 


The eardrum (tympanic membrane) is a thin wall 
that separates the outer ear from the middle ear, vibrating 
when sound waves strike the membrane. The middle ear 
is connected to the nose by the Eustachian tube. 


In addition to conducting sound, the eardrum also 
protects the middle ear from bacteria. When it is perfo- 
rated, bacteria can more easily get into this part of the 
ear, causing ear infections. 


In general, the larger the hole in the eardrum, the 
greater the temporary loss of hearing. The location of the 
perforation also affects the degree of hearing loss. Severe 
hearing loss may follow a skull fracture that disrupts the 
bones in the middle ear. Eardrum perforation caused by a 
loud noise may result in ringing in the ear (tinnitus), in 
addition to a temporary hearing loss. Over time, this 
hearing loss improves and the ringing usually fades in a 
few days. 


Causes and symptoms 


The eardrum can become damaged by a direct 
injury. It is possible to perforate the eardrum: 


e with a cotton-tipped swab or another foreign object 


e by hitting the ear with an open hand 
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Eustachian tube—The air duct that connects the 
area behind the nose to the middle ear. 


Otoscope—An instrument used to examine the 
ear, to inspect the outer ear canal and the eardrum, 
and to detect diseases in the middle ear. 


e after a skull fracture 
e after a loud explosion or other loud noise 


In addition, an ear infection can rupture the eardrum as 
pressure within the middle ear rises when fluid builds up. If 
the eardrum is punctured by pressure from an ear infection, 
there may be infected or bloody drainage from the ear. 


Rarely, a small hole may remain in the eardrum after 
a pressure-equalizing tube falls out or is removed by a 
doctor. 


Symptoms include an earache or pain in the ear, 
which may be severe, or a sudden decrease in ear pain, 
followed by ear drainage of clear, bloody, or pus-filled 
fluid, hearing loss, or ear noise/buzzing. 


Diagnosis 
A doctor can diagnose a perforated eardrum by 


direct inspection with an otoscope. Hearing tests may 
reveal a hearing loss. 


Treatment 


A perforated eardrum usually heals by itself within 
two months. Antibiotics may be given to prevent infec- 
tion or to treat an existing ear infection. Painkillers can 
relieve any ear pain. 


Sometimes, a paper patch is placed over the eardrum 
until the membrane heals. Three or four patches may be 
needed before the perforation closes completely. If the 
eardrum does not heal on its own, surgical repair (tym- 
panoplasty) may be necessary. 


The ear should be kept clean and dry while the 
eardrum heals; patients should insert cotton balls into the 
ear when showering or shampooing to block any water 
from getting into the ear. Pain in the ear may be eased by 
applying warm compresses. 


Prognosis 


While a perforated eardrum may be uncomfortable, 
it usually heals on its own. Any hearing loss that accom- 
panies the perforation is usually temporary. 
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Stirrup (stapes) 


Eardrum 


A perforated eardrum is caused by a hole or rupture in the eardrum, the thin membrane that separates the outer ear canal from 
the middle ear. It may result in temporary hearing loss and occasional discharge. (Illustration by Electronic Illustrators Group.) 


Prevention 


A perforated eardrum can be prevented by avoiding 
insertion of any object into the ear to clean it. If a foreign 
object becomes lodged in the ear, only a doctor should 
try to remove it. 


Promptly treating all ear infections is another way to 
guard against a ruptured eardrum. 


Resources 


BOOKS 
Turkington, Carol A. The Hearing Loss Sourcebook. New 
York: Plume/Penguin, 1997. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

Better Hearing Institute. 515 King Street, Suite 420, Alexan- 
dria, VA 22314. (703) 684-3391. 


Carol A. Turkington 
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I Perforated septum 


Definition 


A perforated septum is a hole in the nasal septum, 
the vertical plane of tissue that separates the nostrils. 


Description 


The nasal septum is a thin structure in the middle of the 
nose. In front, it is cartilage, further back it is bone. On 
either side, it is covered with mucus membranes. The carti- 
lage depends upon the blood vessels in the mucus mem- 
branes on either side for its nutrition. If that blood supply is 
shut off, the cartilage dies, producing a hole or perforation. 


Causes and symptoms 
There are several causes of a perforated septum. 


e Wearing ornaments in the nose. To hang an ornament 
from the middle of the nose requires that the tissue 
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Pericardiocentesis 


KEY TERMS 


Systemic lupus erythematosus—A collagen-vas- 
cular disease in the autoimmune category that 
causes damage to many different parts of the body. 


directly in front of the septal cartilage be pierced or per- 
forated. 


Sniffing cocaine. Cocaine is a potent vasoconstrictor, 
which means that it causes small blood vessels to close. 
It is used in nose surgery because it shrinks mucus 
membranes, permitting better visualization and access 
into the nose. Used continuously, tissues are deprived 
of blood and die. The nasal septum is the most vulnera- 
ble to this effect of sniffing cocaine. 


Getting the septum cauterized. Nosebleeds usually come 
from the front part of the nasal septum, which is rich in 
blood vessels. Uncontrolled repeated bleeding from 
these vessels may require cautery—burning the vessels 
with electricity or chemicals to close them off. Injudi- 
cious cautery of both sides of the septum has in the past 
led to death of tissue and consequent perforation. 


e More and more people are having cosmetic surgery 
done on their nose. The procedure, called rhinoplasty, 
occasionally damages the septum’s blood supply. 

e Contracting certain diseases. Several diseases— 
typhoid, syphilis, systemic lupus erythematosus, and 
tuberculosis—can infect this tissue and destroy it. 

e Being exposed to harmful vapors. Toxic air pollutant-like 
acid fumes, phosphorus, and copper vapor—and some- 
times even cortisone sprays—can destroy nasal tissue. 


Perforation is not serious. It causes irritation, mostly 
complaints of dryness and crusting. Sometimes air blowing 
past it whistles. Picking at the crusts can cause bleeding. 


Treatment 


Surgical repair is not difficult. The surgeon may 
devise a plastic button that fits exactly into the defect and 
stays in place like a collar button. 


Alternative treatment 


Saline nasal sprays may be sufficient to control 
symptoms and prevent the need for surgery. 


Prevention 


Nosebleeds from the septum can usually be con- 
trolled with pinching. Vaginal estrogen cream has also 
been used successfully to toughen the blood vessels. 
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BOOKS 
Ballenger, John Jacob. Disorders of The Nose, Throat, Ear, 
Head, and Neck. Philadelphia: Lea & Febiger, 1991. 


J. Ricker Polsdorfer, MD 


f Pericardiocentesis 


Definition 


Pericardiocentesis is the removal by needle of peri- 
cardial fluid from the sac surrounding the heart for diag- 
nostic or therapeutic purposes. 


Purpose 


The pericardium, the sac (or membrane) that sur- 
rounds the heart muscle, normally contains a small 
amount of fluid that cushions and lubricates the heart as 
the heart expands and contracts. When too much fluid 
gathers in the pericardial cavity, the space between the 
pericardium and the outer layers of the heart, a condition 
known as pericardial effusion occurs. Abnormal amounts 
of fluid may result from: 


e pericarditis (caused by infection, inflammation) 
* trauma (producing blood in the pericardial sac) 


* surgery or other invasive procedures performed on the 
heart 


* cancer (producing malignant effusions) 
e myocardial infarction, congestive heart failure 
e renal failure 


Possible causes of pericarditis include chest trauma, 
systemic infection (bacterial, viral, or fungal), myocar- 
dial infarction (heart attack), or tuberculosis. When 
pericarditis is suspected, pericardiocentesis may be 
advisable in order to obtain a fluid sample for laboratory 
analysis to identify the underlying cause of the condition. 


Pericardiocentesis is also used in emergency situa- 
tions to remove excessive accumulations of blood or 
fluid from the pericardial sac, such as with cardiac tam- 
ponade. When fluid builds up too rapidly or excessively 
in the pericardial cavity, the resulting compression on the 
heart impairs the pumping action of the vascular system. 
Cardiac tamponade is a life-threatening condition that 
requires immediate treatment. 


Precautions 


Whenever possible, an echocardiogram (ultrasound 
test) should be performed to confirm the presence of the 
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pericardial effusion and to guide the pericardiocentesis 
needle during the procedure. Because of the risk of acci- 
dental puncture to major arteries or organs in pericardio- 
centesis, surgical drainage may be a preferred treatment 
option for pericardial effusion in non-emergency situations. 


Description 


The patient’s vital signs are monitored throughout 
the procedure, and an ECG tracing is continuously run. If 
time allows, sedation is administered, the puncture site 
is cleaned with an antiseptic iodine solution, and a local 
anesthetic is injected into the skin to numb the area. The 
patient is instructed to remain still. The physician per- 
forming pericardiocentesis will insert a syringe with an 
attached cardiac needle slowly into the chest wall until 
the needle tip reaches the pericardial sac. The patient 
may experience a sensation of pressure as the needle 
enters the membrane. When the needle is in the correct 
position, the physician will aspirate, or withdraw, fluid 
from the pericardial sac. 


When the procedure is performed for diagnostic pur- 
poses, the fluid will be collected into specimen tubes for 
laboratory analysis. If the pericardiocentesis is per- 
formed to treat a cardiac tamponade or other significant 
fluid build-up, a pericardial catheter may be attached to 
the needle to allow for continuous drainage. 


After the cardiac needle is removed, pressure is 
applied to the puncture site for approximately five min- 
utes, and the site is then bandaged. 


Preparation 


Prior to pericardiocentesis, the test procedure is 
explained to the patient, along with the risks and possible 
complications involved, and the patient is asked to sign 
an informed consent form. If the patient is incapacitated, 
the same steps are followed with a family member. 


No special diet or fasting is required for the test. 
After the patient changes into a hospital gown, an intra- 
venous line is inserted into a vein in the arm. The IV will 
be used to administer sedation, and any required medica- 
tions or blood products. Leads for an electrocardiogram 
(ECG) tracing are attached to the patient’s right and left 
arms and legs, and the fifth lead is attached to the cardiac 
needle used for the procedure. The patient is instructed to 
lie flat on the table, with the upper body elevated to a 60 
degree angle. 


Aftercare 
The site of the puncture and any drainage catheter 


should be checked regularly for signs of infection such as 
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Cardiac tamponade—Compression and restriction 
of the heart that occurs when the pericardium fills 
with blood or fluid. This increase in pressure out- 
side the heart interferes with heart function and 
can result in shock and/or death. 


Catheter—A long, thin, flexible tube used to drain 
or administer fluids. 


Echocardiogram—An imaging test using high-fre- 
quency sound waves to obtain pictures of the 
heart and surrounding tissues. 


Electrocardiogram—A cardiac test that measures 
the electrical activity of the heart. 


Myocardium—The middle layer of the heart wall. 


Pericardium—A double membranous sac that 
envelops and protects the heart. 


redness and swelling. Blood pressure and pulse are also 
monitored following the procedure. Patients who experi- 
ence continued bleeding or abnormal swelling of the 
puncture site, sudden dizziness, difficulty breathing, or 
chest pains in the days following a pericardiocentesis 
procedure should seek immediate medical attention. 


Risks 


Pericardiocentesis is an invasive procedure, and 
infection of the puncture site or pericardium is always a 
risk. Possible complications include perforation of a 
major artery, lung, or liver. The myocardium, the outer 
muscle layer of the heart, could also be damaged if the 
cardiac needle is inserted too deeply. 


Normal results 


Normal pericardial fluid is clear to straw-colored in 
appearance with no bacteria, blood, cancer cells or 
pathogens. There is typically a minimal amount of the 
fluid (10-50 ml) in the pericardial cavity. 


Abnormal results 


A large volume of pericardial fluid (over 50 ml) 
indicates the presence of pericardial effusion. Laboratory 
analysis of the fluid can aid in the diagnosis of the cause 
of pericarditis. The presence of an infectious organism 
such as staphylococcus aureus is a sign of bacterial peri- 
carditis. Excessive protein is present in cases of systemic 
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lupus erythematosus or myocardial infarction (heart 
attack). An elevated white blood count may point to a 
fungal infection. If the patient has a hemorrhage, a car- 
diac rupture, or cancer, there may be blood in the pericar- 
dial fluid. 


Resources 


BOOKS 

Weinstock, Doris et al. eds. “Body System Tests: Cardiovascu- 
lar System.” In Illustrated Guide to Diagnostic Tests, 2nd 
edition. Springhouse, PA: Springhouse Corporation, 1998. 


ORGANIZATION 

The American Heart Association. National Center. 7272 
Greenville Avenue, Dallas, Texas 75231. (800) AHA-USAI1. 
<http://www.americanheart.org>. 


Paula Anne Ford-Martin 


| Pericarditis 


Definition 


Pericarditis is an inflammation of the two layers of 
the thin, sac-like membrane that surrounds the heart. 
This membrane is called the pericardium, so the term 
pericarditis means inflammation of the pericardium. 


Description 


Pericarditis is fairly common. It affects approximate- 
ly one in 1,000 people. The most common form is caused 
by infection with a virus. People in their 20s and 30s who 
have had a recent upper respiratory infection are most 
likely to be affected, along with men aged 20-50. One out 
of every four people who have had pericarditis will get it 
again, but after two years these relapses are less likely. 


Causes and symptoms 


The viruses that cause pericarditis include those that 
cause influenza, polio, and rubella (German measles). In 
children, the most common viruses that cause pericarditis 
are the adenovirus and the cocksackievirus (which is most 
likely to affect children during warmer weather). 


Although pericarditis is usually caused by a virus, it 
also can be caused by an injury to the heart or it can fol- 
low a heart attack. It may also be caused by certain 
inflammatory diseases such as rheumatoid arthritis or 
systemic lupus erythematosus. Bacteria, fungi, para- 
sites, tuberculosis, cancer or kidney failure may also 
affect the pericardium. Sometimes the cause is unknown. 
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Fluid in 
pericardial sac 


Cardiac tamponade occurs when fluid collects in the peri- 
cardial sac between the heart and the surrounding peri- 
cardium. A medical emergency, cardiac tamponade deprives 
the body of oxygen and requires immediate treatment. (///us- 
tration by Electronic Illustrators Group.) 


There are several forms of pericarditis, depending on 
the cause. 


Acute pericarditis 


This is caused by infection with a virus, bacteria, or 
fungus—usually in the lungs and upper respiratory tract. 
This form of the disease causes a sharp, severe pain that 
starts in the region of the breastbone. If the pericarditis is 
caused by a bacteria, it is called bacterial or purulent 
pericarditis. 


Cardiac tamponade 


Sometimes fluid collects between the heart and the 
pericardium. This is called pericardial effusion, and may 
lead to a condition called cardiac tamponade. When the 
fluid accumulates, it can squeeze the heart and prevent it 
from filling with blood. This keeps the rest of the body 
from getting the necessary supply of oxygen and can 
cause dangerously low blood pressure. A cardiac tam- 
ponade can happen when the chest is injured during 
surgery, radiation therapy, or an accident. Cardiac tam- 
ponade is a serious medical emergency and must be 
treated immediately. 


Constrictive pericarditis 


When the pericardium is scarred or thickened, the 
heart has difficulty contracting. This is because the peri- 
cardium has shrunken or tightened around the heart, con- 
stricting the muscle’s heart movement. This usually 
occurs as a result of tuberculosis, which now is rarely 
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found in the United States, except in immigrant, AIDS, 
and prison populations. 


Symptoms of pericarditis 


Symptoms likely to be associated with pericarditis 
include: 


e rapid breathing 
e breathlessness 
e dry cough 

e fever and chills 
e weakness 


¢ broken blood vessels (hemorrhages) in the mucus mem- 
brane of the eyes, the back, the chest, fingers, and toes 


e feelings of anxiety 


¢ A sharp or dull pain that starts in the front of the chest 
under the breastbone and radiates to the left side of the 
neck, upper abdomen, and left shoulder (the pain is 
less intense when the patient sits up or leans forward 
and worsens when lying down; it may worsen with a 
deep breath, like pleurisy, which may accompany 
pericarditis) 


In cardiac tamponade, neck veins may be swollen 
and blood pressure may be very low. 


Diagnosis 


The heart of a person with pericarditis is likely to pro- 
duce a grating sound (friction rub) when heard through a 
stethoscope. This sound occurs because the roughened 
pericardium surfaces are rubbing against each other. 


The following tests will also help diagnose peri- 
carditis and what is causing it: 


e electrocardiograph (ECG) and echocardiogram to dis- 
tinguish between pericarditis and a heart attack 


e x ray to show the traditional “water bottle” shadow 
around the heart that is often seen in pericarditis where 
there is sufficient fluid buildup 


* computed tomography scan (CT scan) of the chest 


e heart catheterization to view the heart’s chambers and 
valves 


e pericardiocentesis to test for viruses, bacteria, fungus, 
cancer, and tuberculosis 


e blood tests such as LDH and CPK to measure cardiac 
enzymes and distinguish between a heart attack and 
pericarditis, as well as a complete blood count (CBC) 
to look for infection 
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Computed tomography (CT) scan—A CT scan 
uses x rays to scan the body from many angles. A 
computer compiles the x rays into a picture of the 
area being studied. The images are viewed on a 
monitor and printed-out. 


Echocardiogram—An echocardiogram bounces 
sound waves off the heart to create a picture of its 
chambers and valves. 


Electrocardiogram (ECG)—An ECG is a test to 
measure electrical activity in the heart. 


Heart catheterization—A heart catheterization is 
used to view the heart’s chamber and valves. A tube 
(catheter) is inserted into an artery, usually in the 
groin. A dye is then put into the artery through the 
tube. The dye makes its way to the heart to create an 
image of the heart on x-ray film. The image is pho- 
tographed and stored for further examination. 


Pericardiocentesis—Pericardiocentesis is a proce- 
dure used to test for viruses, bacteria, and fungus. 
The physician puts a small tube through the skin, 
directly into the pericardial sac, and withdraws 
fluid. The fluid then is tested for viruses, bacteria, 
and fungus. 


Pericardium—The pericardium is the thin, sac-like 
membrane that surrounds the heart. It has two lay- 
ers: the serous pericardium and the fibrous peri- 
cardium. 


Treatment 


Since most pericarditis is caused by a virus and will 
heal naturally, there is no specific, curative treatment. 
Ordinary antibiotics do not work against viruses. Peri- 
carditis that comes from a virus usually clears up in two 
weeks to three months. Medications may be used to 
reduce inflammation, however. They include nons- 
teroidal anti-inflammatory drugs (NSAIDs), such as 
ibuprofen and aspirin. Corticosteroids are helpful if the 
pericarditis was caused by a heart attack or systemic 
lupus erythematosus. Analgesics (painkillers such as 
aspirin or acetaminophen) also may be given. 


If the pericarditis recurs, removal of all or part of 
the pericardium (pericardiectomy) may be necessary. In 
the case of constrictive pericarditis, the pericardiectomy 
may be necessary to remove the stiffened parts of the 
pericardium that are preventing the heart from beating 
correctly. 
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If a cardiac tamponade is present, it may be neces- 
sary to drain excess fluid from the pericardium. Pericar- 
diocentesis, the same procedure used for testing, will be 
used to withdraw the fluid. 


For most people, home care with rest and medica- 
tions to relieve pain are sufficient. A warm heating pad or 
compress also may help relieve pain. Sitting in an upright 
position and bending forward helps relieve discomfort. A 
person with pericarditis may also be kept in bed, with the 
head of the bed elevated to reduce the heart’s need to 
work hard as it pumps blood. Along with painkillers and 
antibiotics, diuretic drugs (“water pills”) to reduce fluids 
may also be used judiciously. 


Prognosis 


Prognosis is good. Most people recover within three 
weeks to several months and do not need any additional 
treatment. 


Prevention 


There is no way to prevent pericarditis, but a healthy 
lifestyle with proper nutrition and exercise will help 
keep the body’s immune system strong and more likely 
to fight off invading microorganisms. 


Resources 


PERIODICALS 

Dugan, Kathleen. “Caring for Patients with Pericarditis.” Nurs- 
ing 28, no.3 (Mar. 1998): 50-52. 

Houghton, J. L. “Pericarditis and Myocarditis.” Postgraduate 
Medicine 91 (1 Feb. 1992): 273-278, 281-282. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Christine Kuehn Kelly 


f Perinatal infection 


Definition 


An infection caused by a bacteria or virus that can 
be passed from a mother to her baby during pregnancy 
or delivery is called a perinatal infection. 


Description 


Perinatal infections include bacterial or viral illness- 
es that can be passed from a mother to her baby either 
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while the baby is still in the uterus, during the delivery 
process, or shortly after birth. Maternal infection can, in 
some cases, cause complications at birth. The mother 
may or may not experience active symptoms of the infec- 
tion during the pregnancy. The most serious and most 
common perinatal infections, and the impact of these dis- 
eases on the mother and infant, are discussed below in 
alphabetical order. It is important to note that men can 
become infected and can transmit many of these infec- 
tions to other women. The sexual partners of women who 
have these infections should also seek medical treatment. 


Causes and symptoms 
Chlamydia 


Chlamydia trachomatis is the most common bacteri- 
al sexually transmitted disease in the United States, caus- 
ing more than 4 million infections each year. The majori- 
ty of women with chlamydial infection experience no 
obvious symptoms. The infection affects the reproduc- 
tive tract and causes pelvic inflammatory disease, 
infertility, and ectopic pregnancy (the fertilized egg 
implants somewhere other than in the uterus). This infec- 
tion can cause premature rupture of the membranes and 
early labor. It can be passed to the infant during delivery 
and can cause ophthalmia neonatorum (an eye infection) 
within the first month of life and pneumonia within one 
to three months of age. Symptoms of chlamydial pneu- 
monia are a repetitive cough and rapid breathing. 
Wheezing is rare and the infant does not develop a fever. 


Cytomegalovirus 


Cytomegalovirus (CMV) is a very common virus in 
the herpes virus family. It is found in saliva, urine, and 
other body fluids and can be spread through sexual con- 
tact or other more casual forms of physical contact like 
kissing. In adults, CMV may cause mild symptoms of 
swollen lymph glands, fever, and fatigue. Many people 
who carry the virus experience no symptoms at all. 
Infants can become infected with CMV while still in the 
uterus if the mother becomes infected or develops a recur- 
rence of the infection during pregnancy. Most infants 
exposed to CMV before birth develop normally and do 
not show any symptoms. As many as 6,000 infants who 
were exposed to CMV before birth are born with serious 
complications each year. CMV interferes with normal 
fetal development and can cause mental retardation, 
blindness, deafness, or epilepsy in these infants. 


Genital herpes 


Genital herpes, which is usually caused by herpes 
simplex virus type 2 (HSV-2), is a sexually transmitted 
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disease that causes painful sores on the genitals. Women 
who have their first outbreak of genital herpes during 
pregnancy are at high risk of miscarriage or delivering a 
low birth weight baby. The infection can be passed to the 
infant at the time of delivery if the mother has an active 
sore. The most serious risk to the infant is the possibility 
of developing HSV-2 encephalitis, an inflammation of 
the brain, with symptoms of irritability and poor feeding. 


Hepatitis B 


Hepatitis B is a contagious virus that causes liver 
damage and is a leading cause of chronic liver disease 
and cirrhosis. Approximately 20,000 infants are born 
each year to mothers who test positive for the hepatitis B 
virus. These infants are at high risk for developing 
hepatitis B infection through exposure to their mothers 
blood during delivery. 


Human immunodeficiency virus (HIV) 


Human immunodeficiency virus (HIV) is a serious, 
contagious virus which causes acquired immunodefi- 
ciency syndrome (AIDS). About one-fourth of pregnant 
women with HIV pass the infection on to their newborn 
infants. An infant with HIV usually develops AIDS and 
dies before the age of two. 


Human papillomavirus 


Human papillomavirus (HPV) is a sexually transmitted 
disease that causes genital warts and can increase the risk 
of developing some cancers. HPV appears to be transferred 
from the mother to the infant during the birth process. 


Rubella (German measles) 


Rubella is a virus that causes German measles, an 
illness that includes rash, fever, and symptoms of an 
upper respiratory tract infection. Most people are 
exposed to rubella during childhood and develop anti- 
bodies to the virus so they will never get it again. Rubella 
infection during early pregnancy can pass through the 
placenta to the developing infant and cause serious birth 
defects including heart abnormalities, mental retarda- 
tion, blindness, and deafness. 


Streptococcus 


Group B streptococcus (GBS) infection is the most 
common bacterial cause of infection and death in new- 
born infants. In women, GBS can cause vaginitis and uri- 
nary tract infections. Both infections can cause prema- 
ture birth and the bacteria can be transferred to the infant 
in the uterus or during delivery. GBS causes pneumonia, 
meningitis, and other serious infections in infants. 
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Syphilis 


Syphilis is a sexually transmitted bacterial infec- 
tion that can be transferred from a mother to an infant 
through the placenta before birth. Up to 50% of infants 
born to mothers with syphilis will be premature, still- 
born, or will die shortly after birth. Infected infants may 
have severe birth defects. Those infants who survive 
infancy may develop symptoms of syphilis up to two 
years later. 


Diagnosis 
Chlamydia 


Chlamydial bacteria can be diagnosed by taking a 
cotton swab sample of the cervix and vagina during the 
third trimester of the pregnancy. Chlamydial cell cultures 
take three to seven days to grow but many laboratories 
are not equipped to run the tests necessary to confirm the 
diagnosis. 


Ctyomegalovirus 


Past or recent infection with CMV can be identified 
by antibody tests and CMV can be grown from body 
fluids. 


Genital herpes 


The appearance of a genital sore is enough to sus- 
pect an outbreak of genital herpes. The sore can be cul- 
tured and tested to confirm that HSV-2 is present. 


Hepatitis B 


A blood test can be used to screen pregnant women 
for the hepatitis B surface antigen (HBsAg) in prenatal 
health programs. 


Human immunodeficiency virus (HIV) 
HIV can be detected using a blood test and is part of 
most prenatal screening programs. 


Human papillomavirus 


HPV causes the growth of warts in the genital 
area. The wart tissue can be removed with a scalpel and 
tested to determine what type of HPV virus caused the 
infection. 


Rubella (German measles) 


Pregnant women are usually tested for antibodies to 
rubella, which would indicate that they have been previ- 
ously exposed to the virus and therefore would not devel- 
op infection during pregnancy if exposed. 
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Streptococcus 


GBS can be detected by a vaginal or rectal swab cul- 
ture, and sometimes from a urine culture. Blood tests 
can be used to confirm GBS infection in infants who 
exhibit symptoms. 


Syphilis 


Pregnant women are usually tested for syphilis as 
part of the prenatal screening. 


Treatment 
Chlamydia 


Pregnant women can be treated during the third 
trimester with oral erythromycin, for seven to 14 days 
depending on the dose used. Newborn infants can be 
treated with erythromycin liquid for 10-14 days at a 
dosage determined by their body weight. 


Ctyomegalovirus 


No drugs or vaccines are currently available for pre- 
vention or treatment of CMV. 


Genital herpes 


The antiviral drugs acyclovir or famciclovir can be 
administered to the mother during pregnancy. Little is 
known about the risks of these drugs to the fetus, however, 
the risk of birth defects does not seem to be any higher than 
for women who do not take these medications. Infants with 
suspected HSV-2 can be treated with acyclovir. Delivery of 
the infant by cesarean section is recommended if the 
mother has an active case of genital herpes. 


Hepatitis B 


Infants born to mothers who test positive to the 
HBsAg test should be treated with hepatitis B immune 
globulin at birth to give them immediate protection 
against developing hepatitis B. These infants, as well as 
all infants, should also receive a series of three hepatitis B 
vaccine injections as part of their routine immunizations. 


Human immunodeficiency virus (HIV) 


Pregnant women with HIV should be treated as early 
in the pregnancy as possible with zidovudine (AZT). 
Other newer drugs designed to treat HIV/AIDS may also 
be used during pregnancy with the knowledge that these 
drugs may have unknown effects on the infant. The risks 
and benefits of such treatments need to be discussed. 
Infants born with HIV should receive aggressive drug 
treatment to prevent development of AIDS. 
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Human papillomavirus 


Genital warts are very difficult to treat and frequent- 
ly reoccur even after treatment. They can be removed by 
cryotherapy (freezing), laser or electrocauterization 
(burning), or surgical excision (cutting) of the warts. 
Some medications (imiquimod 5% cream, podophyllin, 
trichloroacetic acid or topical 5-fluorouracil) can be 
applied to help dissolve genital warts. Cesarean delivery 
rather than vaginal delivery seems to reduce the risk of 
transmission of HPV from mothers to infants. 


Rubella (German measles) 


No treatment is available. Some health care providers 
may recommend giving the mother an injection of 
immune globulin (to boost the immune system to fight off 
the virus) if she is exposed to rubella early in the pregnan- 
cy. However, no evidence to support the use of these 
injections exists. Exposure to rubella early in pregnancy 
poses a high risk that the infant will have serious birth 
defects. Termination of the pregnancy may be considered. 
Women who have not been previously exposed to rubella 
will usually be vaccinated immediately after the first 
pregnancy to protect infants of future pregnancies. 


Streptococcus 


Pregnant women diagnosed with GBS late in the 
pregnancy should be treated with antibiotics injected 
intravenously to prevent premature labor. If transmis- 
sion of GBS to the newborn infant is suspected or if the 
baby develops symptoms of infection, infants can be 
treated with antibiotics. 


Syphilis 


Antibiotic therapy, usually penicillin, given early in 
the pregnancy can be used to treat the infection and may 
prevent transmission to the infant. 


Prognosis 
Chlamydia 


Without treatment, the most serious consequences of 
chlamydial infection are related to complications of pre- 
mature delivery. Treatment of the mother with antibiotics 
during the third trimester can prevent premature delivery 
and the transfer of the infection to the baby. Infants treat- 
ed with antibiotics for eye infection or pneumonia gener- 
ally recover. 


Ctyomegalovirus 


The chance for recovery after exposure to CMV is 
very good for both the mother and the infant. Exposure 
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to CMV can be very serious and even life threatening for 
mothers and infants whose immune systems are compro- 
mised, for example those receiving chemotherapy or 
who have AIDS/HIV infections. Those infants who 
develop birth defects after CMV exposure may have seri- 
ous and life long complications. 


Genital herpes 


Once a woman or infant is infected, outbreaks of 
genital herpes sores can reoccur at any time during their 
lifetimes. 


Hepatitis B 


Infants treated at birth with the immune globulin and 
the series of vaccinations will be protected from develop- 
ment of hepatitis B infection. Infants infected with 
hepatitis B develop a chronic, mild form of hepatitis and 
are at increased risk for developing liver disease. 


Human immunodeficiency virus (HIV) 


Treatment with AZT during pregnancy significantly 
reduces the chance that the infant will be infected with 
HIV from the mother. 


Human papillomavirus 


Once infected with HPV, there is a life-long risk of 
developing warts and an increased risk of some cancers. 


Rubella (German measles) 


Infants exposed to rubella virus in the uterus are at 
high risk for severe birth defects including heart defects, 
blindness, and deafness. 


Streptococcus 


Infection of the urinary tract or genital tract of 
pregnant women can cause premature birth. Infants 
infected with GBS can develop serious and life threat- 
ening infections. 


Syphilis 


Premature birth, birth defects, or the development of 
serious syphilis symptoms is likely to occur in untreated 
pregnant women. 


Prevention 


Use of a barrier method of contraceptive (condom) 
can prevent transmission of some of the infections. Intra- 
venous drug use and sexual intercourse with infected 
partners increases the risks of exposure to most of these 
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Cesarean section—A surgical procedure in which 
an incision is made in a woman’s abdomen to 
deliver the infant from the uterus. 


Ectopic pregnancy—A condition that ends in mis- 
carriage, in which the fertilized ovum attaches 
somewhere other than in the uterus (for example 
in the fallopian tube or abdomen). 


Encephalitis—Inflammation or swelling of the brain. 


Perinatal—The period of time around the time of 
pregnancy and delivery. 


Pneumonia—An infection and inflammation of the 
lungs that usually causes shortness of breath, 
cough, fever, and chest pain. 


infections. Pregnant women can be tested for many of the 
bacterial or viral infections described; however, effective 
treatment may not be available to protect the infant. 
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I Periodic paralysis 


Definition 


Periodic paralysis (PP) is the name for several rare, 
inherited muscle disorders marked by temporary weak- 
ness, especially following rest, sleep, or exercise. 


Description 


Periodic paralysis disorders are genetic disorders 
that affect muscle strength. There are two major forms, 
hypokalemic and hyperkalemic, each caused by defects 
in different genes. 


In hypokalemic PP, the level of potassium in the 
blood falls in the early stages of a paralytic attack, while 
in hyperkalemic PP, it rises slightly or is normal. (The 
root of both words, “kali,” refers to potassium.) Hyper- 
kalemic PP is also called potassium-sensitive PP. 


Causes and symptoms 
Causes 


Both forms of PP are caused by inheritance of defec- 
tive genes. Both genes are dominant, meaning that only 
one copy of the defective gene is needed for a person to 
develop the disease. A parent with the gene has a 50% 
chance of passing it along to each offspring, and the like- 
lihood of passing it on is unaffected by the results of pre- 
vious pregnancies. 


The gene for hypokalemic PP is present equally in 
both sexes, but leads to noticeable symptoms more often 
in men than in women. The normal gene is responsible 
for a muscle protein controlling the flow of calcium dur- 
ing muscle contraction. 


The gene for hyperkalemic PP affects virtually all 
who inherit it, with no difference in male-vs.-female 
expression. The normal gene is responsible for a muscle 
protein controlling the flow of sodium during muscle 
contraction. 


Symptoms 


The attacks of weakness in hypokalemic PP usually 
begin in late childhood or early adolescence and often 
become less frequent during middle age. The majority of 
patients develop symptoms before age 16. Since they 
begin in the school years, the symptoms of hypokalemic 
PP are often first seen during physical education classes 
or after-school sports, and may be mistaken for laziness, 
or lack of interest on the part of the child. 


Attacks are most commonly brought on by: 
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e strenuous exercise followed by a short period of rest 


e large meals, especially ones rich in carbohydrates or 
salt 


e emotional stress 
e alcohol use 

e infection 

* pregnancy 


The weakness from a particular attack may last from 
several hours to as long as several days, and may be 
localized to a particular limb, or might involve the entire 
body. 


The attacks of weakness of hyperkalemic PP usually 
begin in infancy or early childhood, and may become 
less severe later in life. As in the hypokalemic form, 
attacks are brought on by stress, pregnancy, and exercise 
followed by rest. In contrast, though, hyperkalemic 
attacks are not associated with a heavy meal but rather 
with missing a meal, with high potassium intake, or use 
of glucocorticoid drugs such as prednisone. (Glucocorti- 
coids are a group of steroids that regulate metabolism 
and affect muscle tone.) 


Weakness usually lasts less than three hours, and 
often persists for only several minutes. The attacks are 
usually less severe, but more frequent, than those of the 
hypokalemic form. Weakness usually progresses from 
the lower limbs to the upper, and may involve the facial 
muscles as well. 


Diagnosis 


Diagnosis of either form of PP begins with a careful 
medical history and a complete physical and neurologi- 
cal exam. A family medical history may reveal other 
affected relatives. Blood and urine tests done at the onset 
of an attack show whether there are elevated or depressed 
levels of potassium. Electrical tests of muscle and a mus- 
cle biopsy show characteristic changes. 


Challenge tests, to aid in diagnosis, differ for the two 
forms. In hypokalemic PP, an attack of weakness can be 
brought on by administration of glucose and insulin, with 
exercise if necessary. An attack of hyperkalemic PP can 
be induced with administration of potassium after exer- 
cise during fasting. These tests are potentially hazardous 
and require careful monitoring. 


Genetic tests are available at some research centers 
and are usually recommended for patients with a known 
family history. However, the number of different possible 
mutations leading to each form is too great to allow a sin- 
gle comprehensive test for either form, thus limiting the 
usefulness of genetic testing. 
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Gene—A biologic unit of heredity transmitted from 
parents to offspring. 


Treatment 


Severe respiratory weakness from hypokalemic PP 
may require intensive care to ensure adequate ventila- 
tion. Potassium chloride may be given by mouth or intra- 
venously to normalize blood levels. 


Attacks requiring treatment are much less common 
in hyperkalemic PP. Glucose and insulin may be pre- 
scribed. Eating carbohydrates may also relieve attacks. 


Prognosis 


Most patients learn to prevent their attacks well 
enough that no significant deterioration in the quality of 
life occurs. Strenuous exercise must be avoided, howev- 
er. Attacks often lessen in severity and frequency during 
middle age. Frequent or severe attacks increase the likeli- 
hood of permanent residual weakness, a risk in both 
forms of periodic paralysis. 


Prevention 


There is no way to prevent the occurrence of either 
disease in a person with the gene for the disease. The 
likelihood of an attack of either form of PP may be less- 
ened by avoiding the triggers (the events or combinations 
of circumstances which cause an attack) for each. 


Hypokalemic PP attacks may be prevented with use 
of acetazolamide (or another carbonic anhydrase 
inhibitor drug) or a diuretic to help retain potassium in 
the bloodstream. These attacks may also be prevented by 
avoiding such triggers as salty food, large meals, a high- 
carbohydrate diet, and strenuous exercise. 


Attacks of hyperkalemic PP may be prevented with 
frequent small meals high in carbohydrates, and the 
avoidance of foods high in potassium such as orange 
juice or bananas. Acetazolamide or thiazide (a diuretic) 
may be prescribed. 


Resources 


BOOKS 

Greenberg, David A., et al. Clinical Neurology. 2nd ed. Nor- 
walk, CT: Appleton & Lange, 1993. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 
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ORGANIZATIONS 

Muscular Dystrophy Association. 3300 East Sunrise Drive, 
Tucson, AZ 85718. (800) 572-1717. <http://www. 
mdausa.org>. 

The Periodic Paralysis Association. 5225 Canyon Crest Drive 
#71-351, Riverside, CA 92507. (909) 781-4401. <http:// 
www.periodicparalysis.org>. 


Richard Robinson 


i Periodontal disease 


Definition 


Periodontal diseases are a group of diseases that 
affect the tissues that support and anchor the teeth. Left 
untreated, periodontal disease results in the destruction 
of the gums, alveolar bone (the part of the jaws where the 
teeth arise), and the outer layer of the tooth root. 


Description 


Periodontal disease is usually seen as a chronic 
inflammatory disease. An acute infection of the periodon- 
tal tissue may occur, but is not usually reported to the 
dentist. The tissues that are involved in periodontal dis- 
eases are the gums, which include the gingiva, periodon- 
tal ligament, cementum, and alveolar bone. The gingiva is 
a pink-colored mucus membrane that covers parts of the 
teeth and the alveolar bone. The periodontal ligament is 
the main part of the gums. The cementum is a calcified 
structure that covers the lower parts of the teeth. The alve- 
olar bone is a set of ridges from the jaw bones (maxillary 
and mandible) in which the teeth are embedded. The main 
area involved in periodontal disease is the gingival sulcus, 
a pocket between the teeth and the gums. Several distinct 
forms of periodontal disease are known. These are gin- 
givitis, acute necrotizing ulcerative gingivitis, adult peri- 
odontitis, and localized juvenile periodontitis. Although 
periodontal disease is thought to be widespread, serious 
cases of periodontitis are not common. Gingivitis is also 
one of the early signs of leukemia in some children. 


Gingivitis 

Gingivitis is an inflammation of the outermost soft 
tissue of the gums. The gingivae become red and 
inflamed, loose their normal shape, and bleed easily. Gin- 
givitis may remain a chronic disease for years without 
affecting other periodontal tissues. Chronic gingivitis 
may lead to a deepening of the gingival sulcus. Acute 
necrotizing ulcerative gingivitis is mainly seen in young 
adults. This form of gingivitis is characterized by painful, 
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Periodontal disease 


An extreme case of juvenile periodontitis. (Custom Medical 
Stock Photo. Reproduced by permission.) 


bleeding gums, and death (necrosis) and erosion of gingi- 
val tissue between the teeth. It is thought that stress, mal- 
nutrition, fatigue, and poor oral hygiene are among the 
causes for acute necrotizing ulcerative gingivitis. 


Adult periodontitis 


Adult periodontitis is the most serious form of the 
periodontal diseases. It involves the gingiva, periodontal 
ligament, and alveolar bone. A deep periodontal pocket 
forms between the teeth, the cementum, and the gums. 
Plaque, calculus, and debris from food and other sources 
collect in the pocket. Without treatment, the periodontal 
ligament can be destroyed and resorption of the alveolar 
bone occurs. This allows the teeth to move more freely 
and eventually results in the loss of teeth. Most cases of 
adult periodontitis are chronic, but some cases occur in 
episodes or periods of tissue destruction. 


Localized juvenile periodontitis 


Localized juvenile periodontitis is a less common 
form of periodontal disease and is seen mainly in young 
people. Primarily, localized juvenile periodontitis affects 
the molars and incisors. Among the distinctions that sep- 
arate this form of periodontitis are the low incidence of 
bacteria in the periodontal pocket, minimal plaque for- 
mation, and mild inflammation. 


Herpetic gingivostomatitis 


Herpes infection of the gums and other parts of the 
mouth is called herpetic gingivostomatitis and is fre- 
quently grouped with periodontal diseases. The infected 
areas of the gums turn red in color and have whitish her- 
petic lesions. There are two principal differences 
between this form of periodontal diseases and most other 
forms. Herpetic gingivostomatitis is caused by a virus, 
Herpes simplex, not by bacteria, and the viral infection 
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tends to heal by itself in approximately two weeks. Also, 
herpetic gingivostomatitis is infectious to other people 
who come in contact with the herpes lesions or saliva 
that contains virus from the lesion. 


Pericoronitis 


Pericoronitis is a condition found in children who 
are in the process of producing molar teeth. The disease 
is seen more frequently in the lower molar teeth. As the 
molar emerges, a flap of gum still covers the tooth. The 
flap of gum traps bacteria and food, leading to a mild 
irritation. If the upper molar fully emerges before the 
lower one, it may bite down on the flap during chewing. 
This can increase the irritation of the flap and lead to an 
infection. In bad cases, the infection can spread to the 
neck and cheeks. 


Desquamative gingivitis 


Desquamative gingivitis occurs mainly in post- 
menopausal women. The cause of the disease is not 
understood. The outer layers of the gums slough off, 
leaving raw tissue and exposed nerves. 


Trench mouth 


Trench mouth is an acute, necrotizing (causing tissue 
death), ulcerating (causing open sores) form of gingivitis. 
It causes pain in the affected gums. Fever and fatigue are 
usually present also. Trench mouth, also known as Vin- 
cent’s disease, is a complication of mild cases of gingivi- 
tis. Frequently, poor oral hygiene is the main cause. 
Stress, an unbalanced diet, or lack of sleep are frequent 
cofactors in the development of trench mouth. This form 
of periodontal disease is more common in people who 
smoke. The term “trench mouth” was created in World 
War I, when the disease was common in soldiers who 
lived in the trenches. Symptoms of trench mouth appear 
suddenly. The initial symptoms include painful gums and 
foul breath. Gum tissue between teeth becomes infected 
and dies, and starts to disappear. Often, what appears to 
be remaining gum is dead tissue. Usually, the gums bleed 
easily, especially when chewing. The pain can increase to 
the point where eating and swallowing become difficult. 
Inflammation or infection from trench mouth can spread 
to nearby tissues of the face and neck. 


Periodontitis 


Periodontitis is a condition in which gingivitis has 
extended down around the tooth and into the supporting 
bone structure. Periodontitis is also called pyorrhea. Plaque 
and tarter buildup sometimes lead to the formation of large 
pockets between the gums and teeth. When this happens, 
anaerobic bacteria grow in the pockets. The pockets even- 
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tually extend down around the roots of the teeth where the 
bacteria cause damage to the bone structure supporting the 
teeth. The teeth become loose and tooth loss can result. 
Some medical conditions are associated with an increased 
likelihood of developing periodontitis. These diseases 
include diabetes, Down syndrome, Cohn’s disease, AIDS, 
and any disease that reduces the number of white blood 
cells in the body for extended periods of time. 


Causes and symptoms 


Several factors play a role in the development of 
periodontal disease. The most important are age and oral 
hygiene. The number and type of bacteria present on the 
gingival tissues also play a role in the development of 
periodontal diseases. The presence of certain species of 
bacteria in large enough numbers in the gingival pocket 
and related areas correlates with the development of peri- 
odontal disease. Also, removal of the bacteria correlates 
with reduction or elimination of disease. In most cases of 
periodontal disease, the bacteria remain in the periodon- 
tal pocket and do not invade surrounding tissue. 


The mechanisms by which bacteria in the periodon- 
tal pocket cause tissue destruction in the surrounding 
region are not fully understood. Several bacterial prod- 
ucts that diffuse through tissue are thought to play a role 
in disease formation. Bacterial endotoxin is a toxin pro- 
duced by some bacteria that can kill cells. Studies show 
that the amount of endotoxin present correlates with the 
severity of periodontal disease. Other bacterial products 
include proteolytic enzymes, molecules that digest pro- 
tein found in cells, thereby causing cell destruction. The 
immune response has also been implicated in tissue 
destruction. As part of the normal immune response, 
white blood cells enter regions of inflammation to 
destroy bacteria. In the process of destroying bacteria, 
periodontal tissue is also destroyed. 


Gingivitis usually results from inadequate oral 
hygiene. Proper brushing of the teeth and flossing decreas- 
es plaque buildup. The bacteria responsible for causing 
gingivitis reside in the plaque. Plaque is a sticky film that 
is largely made from bacteria. Tartar is plaque that has 
hardened. Plaque can turn into tartar in as little as three 
days if not brushed off. Tartar is difficult to remove by 
brushing. Gingivitis can be aggravated by hormones, and 
sometimes becomes temporarily worse during pregnancy, 
puberty, and when the patient is taking birth control pills. 
Interestingly, some drugs used to treat other conditions can 
cause an overgrowth of the gingival tissue that can result in 
gingivitis because plaque builds up more easily. Drugs 
associated with this condition are phenytoin, used to treat 
seizures; cyclosporin, given to organ transplant patients to 
reduce the likelihood of organ rejection; and calcium 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Gingivitis, an inflammation of the gums, is a common peri- 
odontal disease. (Photograph by Edward H. Gill, Custom Med- 
ical Stock Photo. Reproduced by permission.) 


blockers, used to treat several different heart conditions. 
Scurvy, a vitamin C deficiency and pellagra, a niacin 
deficiency, can also lead to bleeding gums and gingivitis. 


The initial symptoms of periodontitis are bleeding 
and inflamed gums, and bad breath. Periodontitis fol- 
lows cases of gingivitis, which may not be severe enough 
to cause a patient to seek dental help. Although the 
symptoms of periodontitis are also seen in other forms of 
periodontal diseases, the key characteristic in periodonti- 
tis is a large pocket that forms between the teeth and 
gums. Another characteristic of periodontitis is that pain 
usually does not develop until late in the disease, when a 
tooth loosens or an abscess forms. 


Diagnosis 

Diagnosis is made by observation of infected gums. 
Usually, a dentist is the person to diagnose and character- 
ize the various types of periodontal disease. In cases such 
as acute herpetic gingivostomatitis, there are characteris- 
tic herpetic lesions. Many of the periodontal diseases are 
distinguished based on the severity of the infection and 
the number and type of tissues involved. 


Diagnosis of periodontitis includes measuring the 
size of the pockets formed between the gums and teeth. 
Normal gingival pockets are shallow. If periodontal dis- 
ease is severe, jaw bone loss will be detected in x-ray 
images of the teeth. If too much bone is lost, the teeth 
become loose and can change position. This will also be 
seen in x-ray images. 


Treatment 


Tartar can only be removed by professional dental 
treatment. Following treatment, periodontal tissues usual- 
ly heal quickly. Gingivitis caused by vitamin deficiencies 
is treated by administering the needed vitamin. There are 
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Healthy gums support the teeth. When gingivitis goes untreated, the gums become weak and pockets form around the teeth. 
Plaque and tartar build up in the pockets, the gum receeds, and periodontitis occurs. (Illustration by Argosy Inc.) 


no useful drugs to treat herpetic gingivostomatitis. 
Because of the pain associated with the herpes lesions, 
patients may not brush their teeth while the lesions are 
present. Herpes lesions heal by themselves without treat- 
ment. After the herpetic lesions have disappeared, the 
gums usually return to normal if good oral hygiene is 
resumed. Pericoronitis is treated by removing debris 
under the flap of gum covering the molar. This operation 
is usually performed by a dentist. Surgery is used to 
remove molars that are not likely to form properly. 


Treatment for trench mouth starts with a complete 
cleaning of the teeth, removal of all plaque, tartar, and 
dead tissue on the gums. For the first few days after 
cleaning, the patient uses hydrogen peroxide mouth 
washes instead of brushing. After cleaning, the gum tis- 
sue will be very raw and rinsing minimizes damage to 
the gums that might be caused by the toothbrush. For the 
first few days, the patient should visit the dentist daily for 
checkups and then every second or third day for the next 
two weeks. Occasionally, antibiotic treatment is used to 
supplement dental cleaning of the teeth and gums. 
Surgery may be needed if the damage to the gums is 
extensive and they do not heal properly. 


Treatment of periodontitis requires professional den- 
tal care. The pockets around the teeth must be cleaned, and 
all tartar and plaque removed. In periodontitis, tartar and 
plaque can extend far down the tooth root. Normal dental 
hygiene, brushing and flossing, cannot reach deep enough 
to be effective in treating periodontitis. In cases where 
pockets are very deep (more than 0.25 in (0.64 cm) deep), 
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surgery is required to clean the pocket. This is performed 
in a dental office. Sections of gum that are not likely to 
reattach to the teeth may be removed to promote healing 
by healthy sections of gum. Abscesses are treated with a 
combination of antibiotics and surgery. The antibiotics 
may be delivered directly to the infected gum and bone tis- 
sues to ensure that high concentrations of the antibiotic 
reach the infected area. Abscess infections, especially of 
bone, are difficult to treat and require long term antibiotic 
treatments to prevent a reoccurrence of infection. 


Prognosis 


Periodontal diseases can be easily treated. The gums 
usually heal and resume their normal shape and function. In 
cases where they do not, prostheses or surgery can restore 
most of the support for proper functioning of the teeth. 


Prevention 


Most forms of periodontal disease can be prevented 
with good dental hygiene. Daily use of a toothbrush and 
flossing is sufficient to prevent most cases of periodontal 
disease. Tartar control toothpastes help prevent tartar for- 
mation, but do not remove tartar once it has formed. 


Resources 


BOOKS 

Berkow, Robert, ed. Merck Manual of Medical Information. 
Whitehouse Station, NJ: Merck Research Laboratories, 
1997. 
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KEY TERMS 


Anaerobic bacteria—Microorganisms that grow in 
the absence of oxygen. 


Inflammation—A painful redness and swelling of 
an area of tissue in response to infection or injury. 


Gorbach, S. L., J. G. Bartlett, and N. R. Blacklow. Infectious 
Diseases. 2nd ed. Philadelphia: W. B. Saunders Co., 1998. 

Shulman, S. T., et al. Infectious Diseases. 5th ed. Philadelphia: 
W. B. Saunders Co., 1997. 


John T. Lohr, PhD 


Periodontitis see Periodontal disease 


Periorbital cellulitis see Orbital and 
periorbital cellulitis 


Peripheral arterial disease see Peripheral 
vascular disease 


Peripheral neuritis see Peripheral 
neuropathy 


i Peripheral neuropathy 


Definition 


The term peripheral neuropathy encompasses a wide 
range of disorders in which the nerves outside of the 
brain and spinal cord—peripheral nerves—have been 
damaged. Peripheral neuropathy may also be referred to 
as peripheral neuritis, or if many nerves are involved, the 
terms polyneuropathy or polyneuritis may be used. 


Description 


Peripheral neuropathy is a widespread disorder, and 
there are many underlying causes. Some of these causes 
are common, such as diabetes, and others are extremely 
rare, such as acrylamide poisoning and certain inherited 
disorders. The most common worldwide cause of periph- 
eral neuropathy is leprosy. Leprosy is caused by the bac- 
terium Mycobacterium leprae, which attacks the periph- 
eral nerves of affected people. According to statistics 
gathered by the World Health Organization, an estimated 
1.15 million people have leprosy worldwide. 


Leprosy is extremely rare in the United States, 
where diabetes is the most commonly known cause of 
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peripheral neuropathy. It has been estimated that more 
than 17 million people in the United States and Europe 
have diabetes-related polyneuropathy. Many neu- 
ropathies are idiopathic, meaning that no known cause 
can be found. The most common of the inherited periph- 
eral neuropathies in the United States is Charcot- 
Marie-Tooth disease, which affects approximately 
125,000 persons. 


Another of the better known peripheral neuropathies 
is Guillain-Barré syndrome, which arises from compli- 
cations associated with viral illnesses, such as cytomega- 
lovirus, Epstein-Barr virus, and human immunodefi- 
ciency virus (HIV), or bacterial infection, including 
Campylobacter jejuni and Lyme disease. The worldwide 
incidence rate is approximately 1.7 cases per 100,000 
people annually. Other well-known causes of peripheral 
neuropathies include chronic alcoholism, infection of 
the varicella-zoster virus, botulism, and poliomyelitis. 
Peripheral neuropathy may develop as a primary symp- 
tom, or it may be due to another disease. For example, 
peripheral neuropathy is only one symptom of diseases 
such as amyloid neuropathy, certain cancers, or inherited 
neurologic disorders. Such diseases may affect the 
peripheral nervous system (PNS) and the central nervous 
system (CNS), as well as other body tissues. 


To understand peripheral neuropathy and its under- 
lying causes, it may be helpful to review the structures 
and arrangement of the PNS. 


Nerve cells and nerves 


Nerve cells are the basic building block of the ner- 
vous system. In the PNS, nerve cells can be threadlike— 
their width is microscopic, but their length can be mea- 
sured in feet. The long, spidery extensions of nerve cells 
are called axons. When a nerve cell is stimulated, by 
touch or pain, for example, the message is carried along 
the axon, and neurotransmitters are released within the 
cell. Neurotransmitters are chemicals within the nervous 
system that direct nerve cell communication. 


Certain nerve cell axons, such as the ones in the 
PNS, are covered with a substance called myelin. The 
myelin sheath may be compared to the plastic coating on 
electrical wires—it is there both to protect the cells and 
to prevent interference with the signals being transmit- 
ted. Protection is also given by Schwann cells, special 
cells within the nervous system that wrap around both 
myelinated and unmyelinated axons. The effect is similar 
to beads threaded on a necklace. 


Nerve cell axons leading to the same areas of the 
body may be bundled together into nerves. Continuing 
the comparison to electrical wires, nerves may be com- 
pared to an electrical cord—the individual components 
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Peripheral neuropathy 


are coated in their own sheaths and then encased together 
inside a larger protective covering. 


Peripheral nervous system 


The nervous system is classified into two parts: the 
CNS and the PNS. The CNS is made up of the brain and 
the spinal cord, and the PNS is composed of the nerves 
that lead to or branch off from the CNS. 


The peripheral nerves handle a diverse array of func- 
tions in the body. This diversity is reflected in the major 
divisions of the PNS—the afferent and the efferent divi- 
sions. The afferent division is in charge of sending senso- 
ry information from the body to the CNS. When afferent 
nerve cell endings, called receptors, are stimulated, they 
release neurotransmitters. These neurotransmitters relay 
a signal to the brain, which interprets it and reacts by 
releasing other neurotransmitters. 


Some of the neurotransmitters released by the brain 
are directed at the efferent division of the PNS. The 
efferent nerves control voluntary movements, such as 
moving the arms and legs, and involuntary movements, 
such as making the heart pump blood. The nerves con- 
trolling voluntary movements are called motor nerves, 
and the nerves controlling involuntary actions are 
referred to as autonomic nerves. The afferent and effer- 
ent divisions continually interact with each other. For 
example, if a person were to touch a hot stove, the 
receptors in the skin would transmit a message of heat 
and pain through the sensory nerves to the brain. The 
message would be processed in the brain and a reaction, 
such as pulling back the hand, would be transmitted via 
a motor nerve. 


Neuropathy 


NERVE DAMAGE. When an individual has a peripher- 
al neuropathy, nerves of the PNS have been damaged. 
Nerve damage can arise from a number of causes, such 
as disease, physical injury, poisoning, or malnutrition. 
These agents may affect either afferent or efferent 
nerves. Depending on the cause of damage, the nerve cell 
axon, its protective myelin sheath, or both may be 
injured or destroyed. 


CLASSIFICATION. There are hundreds of peripheral 
neuropathies. Reflecting the scope of PNS activity, 
symptoms may involve sensory, motor, or autonomic 
functions. To aid in diagnosis and treatment, the symp- 
toms are classified into principal neuropathic syndromes 
based on the type of affected nerves and how long symp- 
toms have been developing. Acute development refers to 
symptoms that have appeared within days, and subacute 
refers to those that have evolved over a number of weeks. 
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Early chronic symptoms are those that take months to a 
few years to develop, and late chronic symptoms have 
been present for several years. 


The classification system is composed of six princi- 
pal neuropathic syndromes, which are subdivided into 
more specific categories. By narrowing down the possi- 
ble diagnoses in this way, specific medical tests can be 
used more efficiently and effectively. The six syndromes 
and a few associated causes are listed below: 


e Acute motor paralysis, accompanied by variable prob- 
lems with sensory and autonomic functions. Neu- 
ropathies associated with this syndrome are mainly 
accompanied by motor nerve problems, but the sensory 
and autonomic nerves may also be involved. Associated 
disorders include Guillain-Barré syndrome, diphtheritic 
polyneuropathy, and porphyritic neuropathy. 


Subacute sensorimotor paralysis. The term sensorimo- 
tor refers to neuropathies that are mainly characterized 
by sensory symptoms, but also have a minor compo- 
nent of motor nerve problems. Poisoning with heavy 
metals (e.g., lead, mercury, and arsenic), chemicals, or 
drugs are linked to this syndrome. Diabetes, Lyme dis- 
ease, and malnutrition are also possible causes. 


Chronic sensorimotor paralysis. Physical symptoms 
may resemble those in the above syndrome, but the 
time scale of symptom development is extended. This 
syndrome encompasses neuropathies arising from can- 
cers, diabetes, leprosy, inherited neurologic and meta- 
bolic disorders, and hypothyroidism. 


Neuropathy associated with mitochondrial diseases. 
Mitochondria are organelles—structures within cells— 
responsible for handling a cell’s energy requirements. If 
the mitochondria are damaged or destroyed, the cell’s 
energy requirements are not met and it can die. 


Recurrent or relapsing polyneuropathy. This syndrome 
covers neuropathies that affect several nerves and may 
come and go, such as Guillain-Barré syndrome, por- 
phyria, and chronic inflammatory demyelinating poly- 
neuropathy. 


Mononeuropathy or plexopathy. Nerve damage associ- 
ated with this syndrome is limited to a single nerve or a 
few closely associated nerves. Neuropathies related to 
physical injury to the nerve, such as carpal tunnel syn- 
drome and sciatica, are included in this syndrome. 


Causes and symptoms 


Typical symptoms of neuropathy are related to the 
type of affected nerve. If a sensory nerve is damaged, com- 
mon symptoms include numbness, tingling in the area, a 
prickling sensation, or pain. Pain associated with neuropa- 
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KEY TERMS 


Afferent—Refers to peripheral nerves that transmit 
signals to the spinal cord and the brain. These 
nerves carry out sensory function. 


Autonomic—Refers to peripheral nerves that carry 
signals from the brain and that control involuntary 
actions in the body, such as the beating of the heart. 


Autosomal dominant or autosomal recessive— 
Refers to the inheritance pattern of a gene on a 
chromosome other than X or Y. Genes are inherited 
in pairs—one gene from each parent. However, the 
inheritance may not be equal, and one gene may 
overshadow the other in determining the final form 
of the encoded characteristic. The gene that over- 
shadows the other is called the dominant gene; the 
overshadowed gene is the recessive one. 


Axon—A long, threadlike projection that is part of a 
nerve cell. 


Central nervous system (CNS)—The part of the ner- 
vous system that includes the brain and the spinal 
cord. 


Efferent—Refers to peripheral nerves that carry sig- 
nals away from the brain and spinal cord. These 
nerves carry out motor and autonomic functions. 


Electromyography—A medical test that assesses 


thy can be quite intense and may be described as cutting, 
stabbing, crushing, or burning. In some cases, a nonpainful 
stimulus may be perceived as excruciating or pain may be 
felt even in the absence of a stimulus. Damage to a motor 
nerve is usually indicated by weakness in the affected area. 
If the problem with the motor nerve has continued over a 
length of time, muscle shrinkage (atrophy) or lack of mus- 
cle tone may be noticeable. Autonomic nerve damage is 
most noticeable when an individual stands upright and 
experiences problems such as light-headedness or changes 
in blood pressure. Other indicators of autonomic nerve 
damage are lack of sweat, tears, and saliva; constipation; 
urinary retention; and impotence. In some cases, heart beat 
irregularities and respiratory problems can develop. 


Symptoms may appear over days, weeks, months, or 
years. Their duration and the ultimate outcome of the 
neuropathy are linked to the cause of the nerve damage. 
Potential causes include diseases, physical injuries, poi- 
soning, and malnutrition or alcohol abuse. In some cases, 
neuropathy is not the primary disorder, but a symptom of 
an underlying disease. 
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nerve signals and muscle reactions. It can deter- 
mine if there is a disorder with the nerve or if the 
muscle is not capable of responding. 


Inheritance pattern—Refers to dominant or reces- 
sive inheritance. 


Motor—Refers to peripheral nerves that control vol- 
untary movements, such as moving the arms and legs. 


Myelin—The protective coating on axons. 


Nerve biopsy—A medical test in which a small por- 
tion of a damaged nerve is surgically removed and 
examined under a microscope. 


Nerve conduction—The speed and strength of a 
signal being transmitted by nerve cells. Testing these 
factors can reveal the nature of nerve injury, such as 
damage to nerve cells or to the protective myelin 
sheath. 


Neurotransmitter—Chemicals within the nervous 
system that transmit information from or between 
nerve cells. 


Peripheral nervous system (PNS)—Nerves that are 
outside of the brain and spinal cord. 


Sensory—Refers to peripheral nerves that transmit 
information from the senses to the brain. 


Disease 


Diseases that cause peripheral neuropathies may 
either be acquired or inherited; in some cases, it is diffi- 
cult to make that distinction. The diabetes-peripheral 
neuropathy link has been well established. A typical pat- 
tern of diabetes-associated neuropathic symptoms 
includes sensory effects that first begin in the feet. The 
associated pain or pins-and-needles, burning, crawling, 
or prickling sensations form a typical “stocking” distrib- 
ution in the feet and lower legs. Other diabetic neu- 
ropathies affect the autonomic nerves and have potential- 
ly fatal cardiovascular complications. 


Several other metabolic diseases have a strong asso- 
ciation with peripheral neuropathy. Uremia, or chronic 
kidney failure, carries a 10-90% risk of eventually 
developing neuropathy, and there may be an association 
between liver failure and peripheral neuropathy. Accu- 
mulation of lipids inside blood vessels (atherosclerosis) 
can choke-off blood supply to certain peripheral nerves. 
Without oxygen and nutrients, the nerves slowly die. 
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Peripheral neuropathy 


Mild polyneuropathy may develop in persons with low 
thyroid hormone levels. Individuals with abnormally 
enlarged skeletal extremities (acromegaly), caused by an 
overabundance of growth hormone, may also develop 
mild polyneuropathy. 


Neuropathy can also result from severe vasculitides, 
a group of disorders in which blood vessels are inflamed. 
When the blood vessels are inflamed or damaged, blood 
supply to the nerve can be affected, injuring the nerve. 


Both viral and bacterial infections have been impli- 
cated in peripheral neuropathy. Leprosy is caused by the 
bacteria M. leprae, which directly attack sensory nerves. 
Other bacterial illness may set the stage for an immune- 
mediated attack on the nerves. For example, one theory 
about Guillain-Barré syndrome involves complications 
following infection with Campylobacter jejuni, a bac- 
terium commonly associated with food poisoning. This 
bacterium carries a protein that closely resembles com- 
ponents of myelin. The immune system launches an 
attack against the bacteria; but, according to the theory, 
the immune system confuses the myelin with the bacte- 
ria in some cases and attacks the myelin sheath as well. 
The underlying cause of neuropathy associated with 
Lyme disease is unknown; the bacteria may either pro- 
mote an immune-mediated attack on the nerve or inflict 
damage directly. 


Infection with certain viruses is associated with 
extremely painful sensory neuropathies. A primary 
example of such a neuropathy is caused by shingles. 
After a case of chickenpox, the causative virus, varicel- 
la-zoster virus, becomes inactive in sensory nerves. Years 
later, the virus may be reactivated. Once reactivated, it 
attacks and destroys axons. Infection with HIV is also 
associated with peripheral neuropathy, but the type of 
neuropathy that develops can vary. Some HIV-linked 
neuropathies are noted for myelin destruction rather than 
axonal degradation. Also, HIV infection is frequently 
accompanied by other infections, both bacterial and 
viral, that are associated with neuropathy. 


Several types of peripheral neuropathies are associ- 
ated with inherited disorders. These inherited disorders 
may primarily involve the nervous system, or the effects 
on the nervous system may be secondary to an inherited 
metabolic disorder. Inherited neuropathies can fall into 
several of the principal syndromes, because symptoms 
may be sensory, motor, or autonomic. The inheritance 
patterns also vary, depending on the specific disorder. 
The development of inherited disorders is typically 
drawn out over several years and may herald a degenera- 
tive condition—that is, a condition that becomes progres- 
sively worse over time. Even among specific disorders, 
there may be a degree of variability in inheritance pat- 
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terns and symptoms. For example, Charcot-Marie-Tooth 
disease is usually inherited as an autosomal dominant 
disorder, but it can be autosomal recessive or, in rare 
cases, linked to the X chromosome. Its estimated fre- 
quency is approximately one in 2,500 people. Age of 
onset and sensory nerve involvement can vary between 
cases. The main symptom is a degeneration of the motor 
nerves in legs and arms, and resultant muscle atrophy. 
Other inherited neuropathies have a distinctly metabolic 
component. For example, in familial amyloid polyneu- 
ropathies, protein components that make up the myelin 
are constructed and deposited incorrectly. 


Physical injury 


Accidental falls and mishaps during sports and recre- 
ational activities are common causes of physical injuries 
that can result in peripheral neuropathy. The common 
types of injuries in these situations occur from placing too 
much pressure on the nerve, exceeding the nerve’s capaci- 
ty to stretch, blocking adequate blood supply of oxygen 
and nutrients to the nerve, and tearing the nerve. Pain may 
not always be immediately noticeable, and obvious signs 
of damage may take a while to develop. 


These injuries usually affect one nerve or a group of 
closely associated nerves. For example, a common injury 
encountered in contact sports such as football is the 
“burner,” or “stinger,” syndrome. Typically, a stinger is 
caused by overstretching the main nerves that span from 
the neck into the arm. Immediate symptoms are numb- 
ness, tingling, and pain that travels down the arm, lasting 
only a minute or two. A single incident of a stinger is not 
dangerous, but recurrences can eventually cause perma- 
nent motor and sensory loss. 


Poisoning 


The poisons, or toxins, that cause peripheral neu- 
ropathy include drugs, industrial chemicals, and environ- 
mental toxins. Neuropathy that is caused by drugs usual- 
ly involves sensory nerves on both sides of the body, par- 
ticularly in the hands and feet, and pain is a common 
symptom. Neuropathy is an unusual side effect of med- 
ications; therefore, most people can use these drugs safe- 
ly. A few of the drugs that have been linked with periph- 
eral neuropathy include metronidazole, an antibiotic; 
phenytoin, an anticonvulsant; and simvastatin, a choles- 
terol-lowering medication. 


Certain industrial chemicals have been shown to be 
poisonous to nerves (neurotoxic) following work-related 
exposures. Chemicals such as acrylamide, allyl chloride, 
and carbon disulfide have all been strongly linked to 
development of peripheral neuropathy. Organic com- 
pounds, such as N-hexane and toluene, are also encoun- 
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tered in work-related settings, as well as in glue-sniffing 
and solvent abuse. Either route of exposure can produce 
severe sensorimotor neuropathy that develops rapidly. 


Heavy metals are the third group of toxins that cause 
peripheral neuropathy. Lead, arsenic, thallium, and mer- 
cury usually are not toxic in their elemental form, but 
rather as components in organic or inorganic compounds. 
The types of metal-induced neuropathies vary widely. 
Arsenic poisoning may mimic Guillain-Barré syndrome; 
lead affects motor nerves more than sensory nerves; thal- 
lium produces painful sensorimotor neuropathy; and the 
effects of mercury are seen in both the CNS and PNS. 


Malnutrition and alcohol abuse 


Burning, stabbing pains and numbness in the feet, 
and sometimes in the hands, are distinguishing features 
of alcoholic neuropathy. The level of alcohol consump- 
tion associated with this variety of peripheral neuropathy 
has been estimated as approximately 3 L of beer or 300 
mL of liquor daily for three years. However, it is unclear 
whether alcohol alone is responsible for the neuropathic 
symptoms, because chronic alcoholism is strongly asso- 
ciated with malnutrition. 


Malnutrition refers to an extreme lack of nutrients 
in the diet. It is unknown precisely which nutrient defi- 
ciencies cause peripheral neuropathies in alcoholics and 
famine and starvation patients, but it is suspected that 
the B vitamins have a significant role. For example, thi- 
amine (vitamin B,) deficiency is the cause of beriberi, a 
neuropathic disease characterized by heart failure and 
painful polyneuropathy of sensory nerves. Vitamin E 
deficiency seems to have a role in both CNS and PNS 
neuropathy. 


Diagnosis 


Clinical symptoms can indicate peripheral neuropa- 
thy, but an exact diagnosis requires a combination of 
medical history, medical tests, and possibly a process of 
exclusion. Certain symptoms can suggest a diagnosis, 
but more information is commonly needed. For example, 
painful, burning feet may be a symptom of alcohol 
abuse, diabetes, HIV infection, or an underlying malig- 
nant tumor, among other causes. Without further details, 
effective treatment would be difficult. 


During a physical examination, an individual is 
asked to describe the symptoms very carefully. Detailed 
information about the location, nature, and duration of 
symptoms can help exclude some causes or even pin- 
point the actual problem. The person’s medical history 
may also provide clues as to the cause, because certain 
diseases and medications are linked to specific peripheral 
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neuropathies. A medical history should also include 
information about diseases that run in the family, because 
some peripheral neuropathies are genetically linked. 
Information about hobbies, recreational activities, alco- 
hol consumption, and work place activities can uncover 
possible injuries or exposures to poisonous substances. 


The physical examination also includes blood tests, 
such as those that check levels of glucose and creatinine 
to detect diabetes and kidney problems, respectively. A 
blood count is also done to determine levels of different 
blood cell types. Iron, vitamin B,,, and other factors may 
be measured as well, to rule out malnutrition. More spe- 
cific tests, such as an assay for heavy metals or poisonous 
substances, or tests to detect vasculitis, are not typically 
done unless there is reason to suspect a particular cause. 


An individual with neuropathy may be sent to a doc- 
tor that specializes in nervous system disorders (neurolo- 
gist). By considering the results of the physical examina- 
tion and observations of the referring doctor, the neurolo- 
gist may be able to narrow down the possible diagnoses. 
Additional tests, such as nerve conduction studies and 
electromyography, which tests muscle reactions, can 
confirm that nerve damage has occurred and may also be 
able to indicate the nature of the damage. For example, 
some neuropathies are characterized by destruction of 
the myelin. This type of damage is shown by slowed 
nerve conduction. If the axon itself has suffered damage, 
the nerve conduction may be slowed, but it will also be 
diminished in strength. Electromyography adds further 
information by measuring nerve conduction and muscle 
response, which determines whether the symptoms are 
due to a neuropathy or to a muscle disorder. 


In approximately 10% of peripheral neuropathy 
cases, a nerve biopsy may be helpful. In this test, a small 
part of the nerve is surgically removed and examined 
under a microscope. This procedure is usually the most 
helpful in confirming a suspected diagnosis, rather than 
as a diagnostic procedure by itself. 


Treatment 


Treat the cause 


Attacking the underlying cause of the neuropathy can 
prevent further nerve damage and may allow for a better 
recovery. For example, in cases of bacterial infection such 
as leprosy or Lyme disease, antibiotics may be given to 
destroy the infectious bacteria. Viral infections are more 
difficult to treat, because antibiotics are not effective 
against them. Neuropathies associated with drugs, chemi- 
cals, and toxins are treated in part by stopping exposure to 
the damaging agent. Chemicals such as ethylenediaminete- 
traacetic acid (EDTA) are used to help the body concen- 
trate and excrete some toxins. Diabetic neuropathies may 
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Peripheral neuropathy 


be treated by gaining better control of blood sugar levels, 
but chronic kidney failure may require dialysis or even kid- 
ney transplant to prevent or reduce nerve damage. In some 
cases, such as compression injury or tumors, surgery may 
be considered to relieve pressure on a nerve. 


In a crisis situation, as in the onset of Guillain-Barré 
syndrome, plasma exchange, intravenous immunoglobu- 
lin, and steroids may be given. Intubation, in which a 
tube is inserted into the trachea to maintain an open air- 
way, and ventilation may be required to support the res- 
piratory system. Treatment may focus more on symptom 
management than on combating the underlying cause, at 
least until a definitive diagnosis has been made. 


Supportive care and long-term therapy 


Some peripheral neuropathies cannot be resolved or 
require time for resolution. In these cases, long-term mon- 
itoring and supportive care is necessary. Medical tests may 
be repeated to chart the progress of the neuropathy. If 
autonomic nerve involvement is a concern, regular moni- 
toring of the cardiovascular system may be carried out. 


Because pain is associated with many of the neu- 
ropathies, a pain management plan may need to be 
mapped out, especially if the pain becomes chronic. As 
in any chronic disease, narcotics are best avoided. Agents 
that may be helpful in neuropathic pain include 
amitriptyline, carbamazepine, and capsaicin cream. 
Physical therapy and physician-directed exercises can 
help maintain or improve function. In cases in which 
motor nerves are affected, braces and other supportive 
equipment can aid an individual’s ability to move about. 


Prognosis 


The outcome for peripheral neuropathy depends 
heavily on the cause. Peripheral neuropathy ranges from 
a reversible problem to a potentially fatal complication. 
In the best cases, a damaged nerve regenerates. Nerve 
cells cannot be replaced if they are killed, but they are 
capable of recovering from damage. The extent of recov- 
ery is tied to the extent of the damage and a person’s age 
and general health status. Recovery can take weeks to 
years, because neurons grow very slowly. Full recovery 
may not be possible and it may also not be possible to 
determine the prognosis at the outset. 


If the neuropathy is a degenerative condition, such 
as Charcot-Marie-Tooth disease, an individual’s condi- 
tion will become worse. There may be periods of time 
when the disease seems to reach a plateau, but cures have 
not yet been discovered for many of these degenerative 
diseases. Therefore, continued symptoms, potentially 
worsening to disabilities are to be expected. 
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A few peripheral neuropathies are eventually fatal. 
Fatalities have been associated with some cases of diph- 
theria, botulism, and others. Some diseases associated 
with neuropathy may also be fatal, but the ultimate cause 
of death is not necessarily related to the neuropathy, 
such as with cancer. 


Prevention 


Peripheral neuropathies are preventable only to the 
extent that the underlying causes are preventable. Steps 
that a person can take to prevent potential problems 
include vaccines against diseases that cause neuropathy, 
such as polio and diphtheria. Treatment for physical 
injuries in a timely manner can help prevent permanent 
or worsening damage to nerves. Precautions when using 
certain chemicals and drugs are well advised in order to 
prevent exposure to neurotoxic agents. Control of chron- 
ic diseases such as diabetes may also reduce the chances 
of developing peripheral neuropathy. 


Although not a preventive measure, genetic screen- 
ing can serve as an early warning for potential problems. 
Genetic screening is available for some inherited condi- 
tions, but not all. In some cases, presence of a particular 
gene may not mean that a person will necessarily devel- 
op the disease, because there may be environmental and 
other components involved. 
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i Peripheral vascular disease 


Definition 


Peripheral vascular disease is a narrowing of blood 
vessels that restricts blood flow. It mostly occurs in the 
legs, but is sometimes seen in the arms. 


Description 


Peripheral vascular disease includes a group of dis- 
eases in which blood vessels become restricted or 
blocked. Typically, the patient has peripheral vascular 
disease from atherosclerosis. Atherosclerosis is a dis- 
ease in which fatty plaques form in the inside walls of 
blood vessels. Other processes, such as blood clots, fur- 
ther restrict blood flow in the blood vessels. Both veins 
and arteries may be affected, but the disease is usually 
arterial. All the symptoms and consequences of peripher- 
al vascular disease are related to restricted blood flow. 
Peripheral vascular disease is a progressive disease that 
can lead to gangrene of the affected area. Peripheral vas- 
cular disease may also occur suddenly if an embolism 
occurs or when a blot clot rapidly develops in a blood 
vessel already restricted by an atherosclerotic plaque, 
and the blood flow is quickly cut off. 


Causes and symptoms 


There are many causes of peripheral vascular dis- 
ease. One major risk factor is smoking cigarettes. Other 
diseases predispose patients to develop peripheral vascu- 
lar disease. These include diabetes, Buerger’s disease, 
hypertension, and Raynaud’s disease. The main symp- 
tom is pain in the affected area. Early symptoms include 
an achy, tired sensation in the affected muscles. Since 
this disease is seen mainly in the legs, these sensations 
usually occur when walking. The symptoms may disap- 
pear when resting. As the disease becomes worse, symp- 
toms occur even during light exertion and, eventually, 
occur all the time, even at rest. In the severe stages of the 
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KEY TERMS 


Embolism—The blockage of a blood vessel by air, 
blood clot, or other foreign body. 


Plaque—A deposit, usually of fatty material, on 
the inside wall of a blood vessel. 


disease the leg and foot may be cold to the touch and will 
feel numb. The skin may become dry and scaly. If the leg 
is even slightly injured, ulcers may form because, with- 
out a good blood supply, proper healing can not take 
place. At the most severe stage of the disease, when the 
blood flow is greatly restricted, gangrene can develop in 
those areas lacking blood supply. In some cases, periph- 
eral vascular disease occurs suddenly. This happens 
when an embolism rapidly blocks blood flow to a blood 
vessel. The patient will experience a sharp pain. followed 
by a loss of sensation in the affected area. The limb will 
become cold and numb, and loose color or turn bluish. 


Diagnosis 

Peripheral vascular disease can be diagnosed by 
comparing blood pressures taken above and below the 
point of pain. The area below the pain (downstream from 
the obstruction) will have a much lower or undetectable 
blood pressure reading. Doppler ultrasonography and 
angiography can also be used to diagnose and define 
this disease. 


Treatment 


If the person is a smoker, they should stop smoking 
immediately. Exercise is essential to treating this disease. 
The patient should walk until pain appears, rest until the 
pain disappears, and then resume walking. The amount of 
walking a patient can do should increase gradually as the 
symptoms improve. Ideally, the patient should walk 30-60 
minutes per day. Infections in the affected area should be 
treated promptly. Surgery may be required to attempt to 
treat clogged blood vessels. Limbs with gangrene must be 
amputated to prevent the death of the patient. 


Prognosis 


The prognosis depends on the underlying disease and 
the stage at which peripheral vascular disease is discov- 
ered. Removal of risk factors, such as smoking, should be 
done immediately. In many cases, peripheral vascular dis- 
ease can be treated successfully but coexisting cardiovas- 
cular problems may ultimately prove to be fatal. 
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Peritonitis 
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Peritoneal dialysis see Dialysis, kidney 
Peritoneal endoscopy see Laparoscopy 


i Peritonitis 


Definition 


Peritonitis is an inflammation of the membrane 
which lines the inside of the abdomen and all of the inter- 
nal organs. This membrane is called the peritoneum. 


Description 


Peritonitis may be primary (meaning that it occurs 
spontaneously, and not as the result of some other med- 
ical problem) or secondary (meaning that it results from 
some other condition). It is most often due to infection 
by bacteria, but may also be due to some kind of a 
chemical irritant (such as spillage of acid from the stom- 
ach, bile from the gall bladder and biliary tract, or 
enzymes from the pancreas during the illness called 
pancreatitis). Peritonitis has even been seen in patients 
who develop a reaction to the cornstarch used to powder 
gloves worn during surgery. Peritonitis with no evidence 
of bacteria, chemical irritant, or foreign body has 
occurred in such diseases as systemic lupus erythe- 
matosus, porphyria, and familial Mediterranean 
fever. When the peritoneum is contaminated by blood, 
the blood can both irritate the peritoneum and serve as a 
source of bacteria to cause an infection. Blood may leak 
into the abdomen due to a burst tubal pregnancy, an 
injury, or bleeding after surgery. 


Causes and symptoms 


Primary peritonitis usually occurs in people who 
have an accumulation of fluid in their abdomens (ascites). 
Ascites is a common complication of severe cirrhosis of 
the liver (a disease in which the liver grows increasingly 
scarred and dysfunctional). The fluid that accumulates 
creates a good environment for the growth of bacteria. 
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Secondary peritonitis most commonly occurs when 
some other medical condition causes bacteria to spill into 
the abdominal cavity. Bacteria are normal residents of a 
healthy intestine, but they should have no way to escape 
and enter the abdomen, where they could cause an infec- 
tion. Bacteria can infect the peritoneum due to conditions 
in which a hole (perforation) develops in the stomach 
(due to an ulcer eating its way through the stomach wall) 
or intestine (due to a large number of causes, including a 
ruptured appendix or a ruptured diverticulum). Bacteria 
can infect the peritoneum due to a severe case of pelvic 
inflammatory disease (a massive infection of the female 
organs, including the uterus and fallopian tubes). Bacte- 
ria can also escape into the abdominal cavity due to an 
injury that causes the intestine to burst, or an injury to an 
internal organ which bleeds into the abdominal cavity. 


Symptoms of peritonitis include fever and abdominal 
pain. An acutely ill patient usually tries to lie very still, 
because any amount of movement causes excruciating 
pain. Often, the patient lies with the knees bent, to 
decrease strain on the tender peritoneum. There is often 
nausea and vomiting. The usual sounds made by the 
active intestine and heard during examination with a 
stethoscope will be absent, because the intestine usually 
stops functioning. The abdomen may be rigid and board- 
like. Accumulations of fluid will be notable in primary 
peritonitis due to ascites. Other signs and symptoms of the 
underlying cause of secondary peritonitis may be present. 


Diagnosis 


A diagnosis of peritonitis is usually based on symp- 
toms. Discovering the underlying reason for the peritoni- 
tis, however, may require some work. A blood sample 
will be drawn in order to determine the white blood cell 
count. Because white blood cells are produced by the 
body in an effort to combat foreign invaders, the white 
blood cell count will be elevated in the case of an infec- 
tion. A long, thin needle can be used to take a sample of 
fluid from the abdomen in an effort to diagnose primary 
peritonitis. The types of immune cells present are usually 
characteristic in this form of peritonitis. X-ray films may 
be taken if there is some suspicion that a perforation 
exists. In the case of a perforation, air will have escaped 
into the abdomen and will be visible on the picture. When 
a cause for peritonitis cannot be found, an open explorato- 
ry operation on the abdomen (laparotomy) is considered 
to be a crucial diagnostic procedure, and at the same time 
provides the opportunity to begin treatment. 


Treatment 


Treatment depends on the source of the peritonitis, 
but an emergency laparotomy is usually performed. Any 
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KEY TERMS 


Ascites—An accumulation of fluid within the 
abdominal cavity. 


Cirrhosis—A progressive liver disease in which 
the liver grows increasingly more scarred. The 
presence of scar tissue then interferes with liver 
function. 


Diverticulum—An outpouching of the intestine. 
Laparotomy—An open operation on the abdomen. 
Pancreatitis—An inflammation of the pancreas. 
Perforation—A hole. 


Peritoneum—The membrane that lines the inside 
of the abdominal cavity, and all of the internal 
organs. 


perforated or damaged organ is usually repaired at this 
time. If a clear diagnosis of pelvic inflammatory disease 
or pancreatitis can be made, however, surgery is not usu- 
ally performed. Peritonitis from any cause is treated with 
antibiotics given through a needle in the vein, along with 
fluids to prevent dehydration. 


Prognosis 


Prognosis for untreated peritonitis is poor, usually 
resulting in death. With treatment, the prognosis is vari- 
able, dependent on the underlying cause. 


Prevention 


There is no way to prevent peritonitis, since the dis- 
eases it accompanies are usually not under the voluntary 
control of an individual. However, prompt treatment can 
prevent complications. 
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Peritoneal fluid analysis see Paracentesis 
Permanent pacemakers see Pacemakers 


| Pernicious anemia 


Definition 


Pernicious anemia is a disease in which the red blood 
cells are abnormally formed, due to an inability to absorb 
vitamin B,,. True pernicious anemia refers specifically to 
a disorder of atrophied parietal cells leading to absent 
intrinsic factor, resulting in an inability to absorb B.. 


Description 


Vitamin B,,, or cobalamin, plays an important role in 
the development of red blood cells. It is found in signifi- 
cant quantities in liver, meats, milk and milk products, 
and legumes. During the course of the digestion of foods 
containing B,,, the B,, becomes attached to a substance 
called intrinsic factor. Intrinsic factor is produced by 
parietal cells which line the stomach. The B,,-intrinsic 
factor complex then enters the intestine, where the vita- 
min is absorbed into the bloodstream. In fact, B,, can 
only be absorbed when it is attached to intrinsic factor. 


In pernicious anemia, the parietal cells stop produc- 
ing intrinsic factor. The intestine is then completely 
unable to absorb B,,. So, the vitamin passes out of the 
body as waste. Although the body has significant amounts 
of stored B,,, this will eventually be used up. At this point, 
the symptoms of pernicious anemia will develop. 


Pernicious anemia is most common among people 
from northern Europe and among African Americans. It 
is far less frequently seen among people from southern 
Europe and Asia. Pernicious anemia occurs in equal 
numbers in both men and women. Most patients with 
pernicious anemia are older, usually over 60. Occasion- 
ally, a child will have an inherited condition which 
results in defective intrinsic factor. Pernicious anemia 
seems to run in families, so that anyone with a relative 
diagnosed with the disease has a greater likelihood of 
developing it as well. 
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Pernicious anemia 


A smear of red blood cells indicating folic acid (vitamin B,,) 
deficiency. (Custom Medical Stock Photo. Reproduced by per- 
mission.) 


Causes and symptoms 


Intrinsic factor is produced by specialized cells with- 
in the stomach called parietal cells. When these parietal 
cells shrink in size (atrophy), they produce less and less 
intrinsic factor. Eventually, the parietal cells stop func- 
tioning altogether. Other important products of parietal 
cells are also lessened, including stomach acid, and an 
enzyme involved in the digestion of proteins. 


People with pernicious anemia seem to have a 
greater chance of having certain other conditions. These 
conditions include autoimmune disorders, particularly 
those affecting the thyroid, parathyroid, and adrenals. It 
is thought that the immune system, already out of control 
in these diseases, incorrectly becomes directed against 
the parietal cells. Ultimately, the parietal cells seem to be 
destroyed by the actions of the immune system. 


As noted, true pernicious anemia refers specifical- 
ly to a disorder of atrophied parietal cells leading to 
absent intrinsic factor, resulting in an inability to 
absorb B,,. However, there are other related conditions 
which result in decreased absorption of B,,. These con- 
ditions cause the same types of symptoms as true per- 
nicious anemia. Other conditions that interfere with 
either the production of intrinsic factor, or the body’s 
use of B, include conditions that require surgical 
removal of the stomach, or poisonings with corrosive 
substances which destroy the lining of the stomach. 
Certain structural defects of the intestinal system can 
result in an overgrowth of normal bacteria. These bac- 
teria then absorb B,, themselves, for use in their own 
growth. Intestinal worms (especially one called fish 
tapeworm) may also use B,,, resulting in anemia. Vari- 
ous conditions that affect the first part of the intestine 
(the ileum), from which B,, is absorbed, can also cause 
anemia due to B,, deficiency. These ilium related disor- 


2558 


ders include tropical sprue, Whipple’s disease, 
Crohn’s disease, tuberculosis, and the Zollinger-Elli- 
son syndrome. 


Symptoms of pernicious anemia and decreased B,, 
affect three systems of the body: the system that is involved 
in the formation of blood cells (hematopoietic system); the 
gastrointestinal system; and the nervous system. 


The hematopoietic system is harmed because B,, is 
required for the proper formation of red blood cells. 
Without B,,, red blood cell production is greatly reduced. 
Those red blood cells that are produced are abnormally 
large and abnormal in shape. Because red blood cells are 
responsible for carrying oxygen around the body, 
decreased numbers (termed anemia) result in a number 
of symptoms, including fatigue, dizziness, ringing in the 
ears, pale or yellowish skin, fast heart rate, enlarged heart 
with an abnormal heart sound (murmur) evident on 
examination, and chest pain. 


Symptoms that affect the gastrointestinal system 
include a sore and brightly red tongue, loss of appetite, 
weight loss, diarrhea, and abdominal cramping. 


The nervous system is severely affected when perni- 
cious anemia goes untreated. Symptoms include numb- 
ness, tingling, or burning in the arms, legs, hands, and 
feet; muscle weakness; difficulty and loss of balance 
while walking; changes in reflexes; irritability, confu- 
sion, and depression. 


Diagnosis 


Diagnosis of pernicious anemia is suggested when a 
blood test reveals abnormally large red blood cells. Many 
of these will also be abnormally shaped. The earliest, 
least mature forms of red blood cells (reticulocytes) will 
also be low in number. White blood cells and platelets 
may also be decreased in number. Measurements of the 
quantity of B,, circulating in the bloodstream will be low. 


Once these determinations are made, it will be 
important to diagnose the cause of the anemia. True per- 
nicious anemia means that the parietal cells of the stom- 
ach are atrophied, resulting in decreased production of 
intrinsic factor. This diagnosis is made by the Schilling 
test. In this test, a patient is given radioactive B,, under 
two different sets of conditions: once alone, and once 
attached to intrinsic factor. Normally, large amounts of 
B,, are absorbed through the intestine, then circulate 
through the blood, and enter the kidneys, where a certain 
amount of B,, is then passed out in the urine. When a 
patient has pernicious anemia, the dose of B,, given by 
itself will not be absorbed by the intestine, so it will not 
pass into the urine. Therefore, levels of B, in the urine 
will be low. When the B,, is given along with intrinsic 
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KEY TERMS 


Anemia—A condition in which those elements of 
the blood responsible for oxygen delivery through- 
out the body (red blood cells, hemoglobin) are 
decreased in quantity or defective in some way. 


Atrophy—Refers to the shrinking in size of an 
organ or cell. 


Autoimmune disorder—A disorder in which the 
immune system, (responsible for fighting off such 
foreign invaders as bacteria and viruses), begins to 
attack and damage a part of the body as if it were 
foreign. 


Hematopoietic system—The system in the body 
which is responsible for the production of blood 
cells. 


Intrinsic factor—A substance produced by the 
parietal cells of the stomach. In order to be 
absorbed by the intestine, vitamin B,, must form a 
complex with intrinsic factor. 


Parietal cells—Specialized cells lining the inside 
of the stomach. These cells are responsible for pro- 
ducing intrinsic factor, acid, and pepsin. 


Reticulocyte—An early, immature form of a red 
blood cell. Over time, the reticulocyte develops to 
become a mature, oxygen-carrying red blood cell. 


factor, the intestine is able to absorb the vitamin. Urine 
levels of B,, will therefore be higher. 


Treatment 


Treatment of pernicious anemia requires the admin- 
istration of lifelong injections of B,,. Vitamin B, given 
by injection enters the bloodstream directly, and does not 
require intrinsic factor. At first, injections may need to be 
given several times a week, in order to build up adequate 
stores of the vitamin. After this, the injections can be 
given on a monthly basis. Other substances required for 
blood cell production may also need to be given, such as 
iron and vitamin C. 


Prognosis 


Prognosis is generally good for patients with perni- 
cious anemia. Many of the symptoms improve within 
just a few days of beginning treatment, although some of 
the nervous system symptoms may take up to 18 months 
to improve. Occasionally, when diagnosis and treatment 
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have been delayed for a long time, some of the nervous 
system symptoms may be permanent. 


Because an increased risk of stomach cancer has 
been noted in patients with pernicious anemia, careful 
monitoring is necessary, even when all the symptoms of 
the original disorder have improved. 


Resources 
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Babior, Bernard M., and H. Franklin Bunn. “Megaloblastic 
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ed. Anthony S. Fauci, et al. New York: McGraw-Hill, 
1997. 
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McGraw-Hill, 1995. 
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Toh, Ban-Hock, et al. “Pernicious Anemia.” The New England 
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Peroneal muscular atrophy see Charcot- 
Marie-Tooth disease 


i Peroxisomal disorders 


Definition 


Peroxisomal disorders are a group of congenital dis- 
eases characterized by the absence of normal peroxi- 
somes in the cells of the body. Peroxisomes are 
organelles within a cell that contain enzymes responsible 
for critical cellular processes, including oxidation of 
fatty acids, biosynthesis of membrane phospholipids 
(plasmalogens), cholesterol, and bile acids, conversion of 
amino acids into glucose, reduction of hydrogen perox- 
ide by catalase, and prevention of excess synthesis of 
oxalate (which can form crystals with calcium, resulting 
in kidney stones). Peroxisomal disorders are subdivided 
into two major categories: those disorders resulting from 
a failure to form intact, normal peroxisomes, resulting in 
multiple metabolical abnormalities, which are referred to 
as peroxisome biogenesis disorders (PBD) or as general- 
ized peroxisomal disorders; and those disorders resulting 
from the deficiency of a single peroxisomal enzyme. 
There are about 25 peroxisomal disorders known, 
although the number of diseases that are considered to be 
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Peroxisomal disorders 


separate, distinct peroxisomal disorders varies among 
researchers and health care practitioners. 


Description 


A cell can contain several hundred peroxisomes, 
which are round or oval bodies with diameters of about 
0.5 micron, that contain proteins that function as 
enzymes in metabolic processes. By definition, a peroxi- 
some must contain catalase, which is an enzyme that 
breaks down hydrogen peroxide. 


Approximately fifty different biochemical reactions 
occur entirely or partially within a peroxisome. Some of 
the processes are anabolic, or constructive, resulting in 
the synthesis of essential biochemical compounds, 
including bile acids, cholesterol, plasmalogens, and 
docosahexanoic acid (DHA), which is a long chain fatty 
acid that is a component of complex lipids, including the 
membranes of the central nervous system. Other reac- 
tions are catabolic, or destructive, and lead to the 
destruction of some fatty acids, including very long chain 
fatty acids (VLCFAs, fatty acids with more than 22 car- 
bon atoms in their chains), phytanic acid, pipecolic acid, 
and the prostoglandins.The peroxisome is involved in 
breaking down VLCFAs to lengths that the body can use 
or get rid of. 


When VLCFAs accumulate due to abnormal func- 
tioning of the peroxisomes, they are disruptive to the 
structure and stability of certain cells, especially those 
associated with the central nervous system and the myelin 
sheath, which is the fatty covering of nerve fibers. The 
peroxisomal disorders that include effects on the growth 
of the myelin sheath are considered to be part of a group 
of genetic disorders referred to as leukodystrophies. 


There are many other metabolic deficiencies that 
can occur in those who have peroxisomal disorders, 
which result in other types of detrimental effects, and 
together result in the abnormalities associated with the 
peroxisomal disorders. Unfortunately, it is not known 
how these abnormalities, and combinations of abnor- 
malities, cause the disabilities seen in those afflicted 
with the disease. 


Peroxisomal disorders form a heterogeneous disease 
group, with different degrees of severity. Included in the 
group referred to as PBD are: 


e Zellweger syndrome (ZS), which is usually fatal within 
the first year of life, 


e neonatal adrenoleukodystrophy (NALD), which is 
usually fatal within the first ten years, 


e infantile Refsum disease (IRD), which is not as devas- 
tating as ZS and NALD, as the children with this disor- 
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der with time and patience can develop some degree of 
motor, cognitive, and communication skills, although 
death generally occurs during the second decade of 
life, 


e rhizomelic chondrodysplasia punctata (RCDP), which 
in its most severe form is fatal within the first year or 
two of life; however, survival into the teens has been 
known to occur. It is characterized by shortening of the 
proximal limbs (i.e., the legs from knee to foot, and the 
arms from elbow to hand) and, 


e Zellweger-like syndrome, which is fatal in infancy, and 
is known to be a defect of three particular enzymes. 


The differences among these disorders are continu- 
ous, with overlap between abnormalities. The range of 
disease abnormalities may be a result of a corresponding 
range of peroxisome failure; that is, in severe cases of 
ZS, the failure is nearly complete, while in IRD, there is 
some degree of peroxisome activity. 


In peroxisomal single-enzyme disorders, the peroxi- 
some is intact and functioning, but there is a defect in 
only one enzymatic process, with only one correspond- 
ing biochemical abnormality. However, these disorders 
can be as severe as those in which peroxisomal activity is 
nearly or completely absent. 


X-linked adrenoleukodystrophy (X-ALD) is the 
most common of the peroxisomal disorders, affecting 
about one in 20,000 males. It is estimated that there are 
about 1,400 people in the United States with the disor- 
der. In X-ALD there is a deficiency in the enzyme that 
breaks down VLCFAs, which then accumulate in the 
myelin and adrenal glands. Onset of X-ALD-related 
neurological symptoms occurs at about 5—12 years of 
age, with death occurring within one to 10 years after 
onset of symptoms. In addition to physical abnormali- 
ties seen in other types of peroxisomal disorders, com- 
mon symptoms of X-ALD also include behavioral 
changes such as abnormal withdrawal or aggression, 
poor memory, dementia, and poor academic perfor- 
mance. Other symptoms are muscle weakness and diffi- 
culties with hearing, speech, and vision. As the disease 
progresses, muscle tone deteriorates, swallowing 
becomes difficult and the patient becomes comatose. 
Unless treated with a diet that include’s Lorenzo’s oil, 
the disease will result in paralysis, hearing loss, blind- 
ness, vegetative state, and death. There are also milder 
forms of X-ALD: an adult on-set ALD that typically 
begins between the ages of 21 and 35, and a form that is 
occasionally seen in women who are carriers of the dis- 
order. In addition to X-ALD, there are at least ten other 
single-enzyme peroxisomal disorders, each with its own 
specific abnormalities. 
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Causes and symptoms 


Most peroxisomal disorders are inherited autosomal 
recessive diseases, with X-ALD as an exception. They 
occur in all countries, among all races and ethnic groups. 
They are extremely rare, with frequencies reported at one 
in 30,000 to one in 150,000, although these numbers are 
only estimates. 


In general, developmental delay, mental retarda- 
tion, and vision and hearing impairment are common in 
those who have these disorders. Acquisition of speech 
appears to be especially difficult, and because of the 
reduced communication abilities, autism is common in 
those who live longer. Peroxisomal disorder patients 
have decreased muscle tone (hypotonia), which in the 
most severe cases is generalized, while in less severe 
cases, is usually restricted to the neck and trunk muscles. 
Sometimes this lack of control is only noticeable by a 
curved back in the sitting position. Head control and 
independent sitting is delayed, with most patients unable 
to walk independently. 


Failure to thrive is a common characteristic of 
patients with peroxisomal disorder, along with an 
enlarged liver, abnormalities in liver enzyme function, 
and loss of fats in stools (steatorrhea). 


Peroxisomal disorders are also associated with facial 
abnormalities, including high forehead, frontal bossing 
(swelling), small face, low set ears, and slanted eyes. 
These characteristics may not be prominent in some chil- 
dren, and are especially difficult to identify in an infant. 


Diagnosis 


Since hearing and vision deficiencies may be difficult 
to identify in infants, peroxisomal disorders are usually 
detected by observations of failure to thrive, hypotonia, 
mental retardation, widely open fontanel, abnormalities in 
liver enzymes, and an enlarged liver. If peroxisomal disor- 
ders are suspected, blood plasma assays for VLCFAs, phy- 
tanic acid, and pipecolic acid are conducted. Additional tests 
include plasmalogen biosynthesis potential. 


Treatment 


For many of the peroxisomal disorders, there is no 
standard course of treatment, with supportive treatment 
strategies focusing on alleviation of complications and 
symptoms. In general, most treatments that are attempted 
are dietary, whereby attempts are made to artificially cor- 
rect biochemical abnormalities associated with the disor- 
ders. Therapies include supplementation of the diet with 
antioxidant vitamins, or limitation of intake of fatty 
acids, especially VLCFAs. 
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Another area of dietary therapy that is being investigat- 
ed is the supplementation of the diet with pure DHA, given 
as early in life as possible, in conjunction with a normal 
well-balanced diet. Some results have indicated that if given 
soon enough during development, DHA therapy may pre- 
vent some of the devastating consequences of peroxisomal 
disorders, including the loss of vision and brain damage. 


Other treatment strategies include addition of impor- 
tant missing chemicals. For example, in disorders where 
there is faulty adrenal function, replacement adrenal hor- 
mone therapy is used. 


Any dietary changes should be monitored biochemical- 
ly to determine if the supplements are having their desired 
effects and are not causing additional adverse effects. 


A treatment for a specific type of peroxisomal disor- 
der includes bone marrow transplants for X-ALD, which 
may be effective if used early in the course of the child- 
hood form of the disease. 


Physical and psychological therapies are important 
for all types of peroxisomal disorders. 


Alternative treatment 


Patients with peroxisomal disorders, and particularly 
X-ALD, have been treated with a mixture of glycerol tri- 
oleate-glycerol trieucate (4:1 by volume), prepared from 
olive and rapeseed oils, and referred to as Lorenzo’s oil 
(developed by parents of a son, Lorenzo, who had X-ALD, 
whose story was documented in the 1992 movie, Lorenzo's 
Oil), to decrease the levels of VLCFA. Other diets that 
have been tried include dietary supplementation with plas- 
malogen precursors to increase plasmalogen levels and 
with cholic acid to normalize bile acids. However, there has 
been only little success demonstrated with the use of these 
treatments. More research is needed to determine the long- 
term safety and effectiveness of these treatment strategies. 


Prognosis 


Peroxisomal disorders range from life-threatening to 
cases in which people may function with some degree of 
mental and motor retardation. As of 2001, there is not yet 
a cure. Enzyme replacement therapies, including enzyme 
infusion, transplantation, and gene therapy, may hold 
promise for future advances in the treatment of these dis- 
orders. Research is being conducted to increase scientific 
understanding of these disorders and to find ways to pre- 
vent, treat, and cure them. 


Prevention 


Unfortunately not enough is yet known about these 
diseases to develop comprehensive strategies for preven- 
tion. Genetic counseling is recommended for known or 


2561 


SAIPAOSIP [PLUOSIXO19q 


Personality disorders 


KEY TERMS 


Autosome—A chromosome not involved in sex 
determination. 


Autosomal recessive inheritance—Two copies of 
an altered gene located on one of the autosomes 
must be present for an individual to be affected 
with the trait or condition determined by that gene: 


e an affected individual (homozygote) has two 
parents who are unaffected but each parent 
carries the altered gene (heterozygote). 

e the risk of two heterozygotes, or carriers, having 
an affected child is 25%, one in four, for each 
child that they have; similarly, there is a three in 
four chance that each child will not be affected. 

e males and females are at equal risk for being 
affected. 

e two affected individuals usually produce chil- 
dren, all of whom are affected as well. 


Fontanel—One of the membranous intervals 
between the uncompleted angles of the parietal 
and neighboring bones of a fetal or young skull; so 
called because it exhibits a rhythmical pulsation. 


Organelle—Specialized structure within a cell, 
which is separated from the rest of the cell by a 
membrane composed of lipids and proteins, where 
chemical and metabolic functions take place. 


suspected carriers. As genes are identified that result in 
the disorders, genetic testing is being developed to iden- 
tify carriers, who then can manage their reproduction to 
avoid the possibility of children being born with these 
deficiencies. As the genetic bases for the disorders is 
defined, prenatal diagnosis and identification of carriers 
will be facilitated. For example, for X-ALD, diagnosis 
can be made from cultured skin fibroblasts or amniotic 
fluid cells. This allows prenatal diagnosis and carrier 
identification in 90% of those affected. More recently it 
has been shown that biochemical diagnosis can be per- 
formed through chorionic villi biopsy, a procedure per- 
formed very early in the first trimester of pregnancy. 


Animal models of ZS and X-ADL have been devel- 
oped and are providing researchers with methods to define 
pathogenic mechanisms and to evaluate new therapies. 
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i Personality disorders 


Definition 


Personality disorders are a group of mental distur- 
bances defined by the fourth (1994) edition of the Diag- 
nostic and Statistical Manual of Mental Disorders 
(DSM-IV) as “enduring pattern[s] of inner experience 
and behavior” that are sufficiently rigid and deep-seated 
to bring a person into repeated conflicts with his or her 
social and occupational environment. DSM-IV specifies 
that these dysfunctional patterns must be regarded as 
non-conforming or deviant by the person’s culture, and 
cause significant emotional pain and/or difficulties in 
relationships and occupational performance. In addi- 
tion, the patient usually sees the disorder as being con- 
sistent with his or her self image (ego-syntonic) and 
may blame others. 
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Description 


To meet the diagnosis of personality disorder, which 
is sometimes called character disorder, the patient’s 
problematic behaviors must appear in two or more of the 
following areas: 


* perception and interpretation of the self and other 
people 


e intensity and duration of feelings and their appropriate- 
ness to situations 


e relationships with others 
e ability to control impulses 


Personality disorders have their onset in late adoles- 
cence or early adulthood. Doctors rarely give a diagnosis 
of personality disorder to children on the grounds that 
children’s personalities are still in the process of forma- 
tion and may change considerably by the time they are in 
their late teens. But, in retrospect, many individuals with 
personality disorders could be judged to have shown evi- 
dence of the problems in childhood. 


It is difficult to give close estimates of the percent- 
age of the population that has personality disorders. 
Patients with certain personality disorders, including 
antisocial and borderline disorders, are more likely to get 
into trouble with the law or otherwise attract attention 
than are patients whose disorders chiefly affect their 
capacity for intimacy. On the other hand, some patients, 
such as those with narcissistic or obsessive-compulsive 
personality disorders, may be outwardly successful 
because their symptoms are useful within their particular 
occupations. It has, however, been estimated that about 
15% of the general population of the United States has a 
personality disorder, with higher rates in poor or troubled 
neighborhoods. The rate of personality disorders among 
patients in psychiatric treatment is between 30% and 
50%. It is possible for patients to have a so-called dual 
diagnosis; for example, they may have more than one 
personality disorder, or a personality disorder together 
with a substance-abuse problem. 


By contrast, DSM-IV classifies personality disorders 
into three clusters based on symptom similarities: 


e Cluster A (paranoid, schizoid, schizotypal): Patients 
appear odd or eccentric to others. 


e Cluster B (antisocial, borderline, histrionic, narcissis- 
tic): Patients appear overly emotional, unstable, or self- 
dramatizing to others. 


e Cluster C (avoidant, dependent, obsessive-compulsive): 
Patients appear tense and anxiety-ridden to others. 


The DSM-IV clustering system does not mean that 
all patients can be fitted neatly into one of the three clus- 
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ters. It is possible for patients to have symptoms of more 
than one personality disorder or to have symptoms from 
different clusters. 


Since the criteria for personality disorders include 
friction or conflict between the patient and his or her 
social environment, these syndromes are open to redefin- 
ition as societies change. Successive editions of DSM 
have tried to be sensitive to cultural differences, includ- 
ing changes over time, when defining personality disor- 
ders. One category that had been proposed for DSM-III- 
R, self-defeating personality disorder, was excluded from 
DSM-IV on the grounds that its definition reflected preju- 
dice against women. DSM-IV recommends that doctors 
take a patient’s background, especially recent immigra- 
tion, into account before deciding that he or she has a 
personality disorder. One criticism that has been made of 
the general category of personality disorder is that it is 
based on Western notions of individual uniqueness. Its 
applicability to people from cultures with different defin- 
itions of human personhood is thus open to question. 
Furthermore, even within a culture, it can be difficult to 
define the limits of “normalcy.” 


The personality disorders defined by DSM-IV are as 
follows: 


Paranoid 


Patients with paranoid personality disorder are char- 
acterized by suspiciousness and a belief that others are 
out to harm or cheat them. They have problems with inti- 
macy and may join cults or groups with paranoid belief 
systems. Some are litigious, bringing lawsuits against 
those they believe have wronged them. Although not 
ordinarily delusional, these patients may develop psy- 
chotic symptoms under severe stress. It is estimated that 
0.5-2.5% of the general population meet the criteria for 
paranoid personality disorder. 


Schizoid 


Schizoid patients are perceived by others as “loners” 
without close family relationships or social contacts. 
Indeed, they are aloof and really do prefer to be alone. 
They may appear cold to others because they rarely dis- 
play strong emotions. They may, however, be successful 
in occupations that do not require personal interaction. 
About 2% of the general population has this disorder. It 
is slightly more common in men than in women. 


Schizotypal 


Patients diagnosed as schizotypal are often consid- 
ered odd or eccentric because they pay little attention to 
their clothing and sometimes have peculiar speech man- 
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Personality disorders 


nerisms. They are socially isolated and uncomfortable in 
parties or other social gatherings. In addition, people with 
schizotypal personality disorder often have oddities of 
thought, including “magical” beliefs or peculiar ideas (for 
example, a belief in telepathy) that are outside of their 
cultural norms. It is thought that 3% of the general popu- 
lation has schizotypal personality disorder. It is slightly 
more common in males. Schizotypal disorder should not 
be confused with schizophrenia, although there is some 
evidence that the disorders are genetically related. 


Antisocial 


Patients with antisocial personality disorder are 
sometimes referred to as sociopaths or psychopaths. 
They are characterized by lying, manipulativeness, and a 
selfish disregard for the rights of others; some may act 
impulsively. People with antisocial personality disorder 
are frequently chemically dependent and sexually 
promiscuous. It is estimated that 3% of males in the gen- 
eral population and 1% of females have antisocial per- 
sonality disorder. 


Borderline 


Patients with borderline personality disorder (BPD) 
are highly unstable, with wide mood swings, a history of 
intense but stormy relationships, impulsive behavior, and 
confusion about career goals, personal values, or sexual 
orientation. These often highly conflictual ideas may cor- 
respond to an even deeper confusion about their sense of 
self (identity). People with BPD frequently cut or burn 
themselves, or threaten or attempt suicide. Many of these 
patients have histories of severe childhood abuse or 
neglect. About 2% of the general population have BPD; 
75% of these patients are female. 


Histrionic 


Patients diagnosed with this disorder impress others 
as overly emotional, overly dramatic, and hungry for 
attention. They may be flirtatious or seductive as a way of 
drawing attention to themselves, yet they are emotionally 
shallow. Histrionic patients often live in a romantic fantasy 
world and are easily bored with routine. About 2-3% of 
the population is thought to have this disorder. Although 
historically, in clinical settings, the disorder has been more 
associated with women, there may be bias toward diagnos- 
ing women with the histrionic personality disorder. 


Narcissistic 


Narcissistic patients are characterized by self-impor- 
tance, a craving for admiration, and exploitative attitudes 
toward others. They have unrealistically inflated views of 
their talents and accomplishments, and may become 
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extremely angry if they are criticized or outshone by oth- 
ers. Narcissists may be professionally successful but 
rarely have long-lasting intimate relationships. Fewer 
than 1% of the population has this disorder; about 75% 
of those diagnosed with it are male. 


Avoidant 


Patients with avoidant personality disorder are fear- 
ful of rejection and shy away from situations or occupa- 
tions that might expose their supposed inadequacy. They 
may reject opportunities to develop close relationships 
because of their fears of criticism or humiliation. Patients 
with this personality disorder are often diagnosed with 
dependent personality disorder as well. Many also fit the 
criteria for social phobia. Between 0.5—1.0% of the pop- 
ulation have avoidant personality disorder. 


Dependent 


Dependent patients are afraid of being on their own 
and typically develop submissive or compliant behaviors 
in order to avoid displeasing people. They are afraid to 
question authority and often ask others for guidance or 
direction. Dependent personality disorder is diagnosed 
more often in women, but it has been suggested that this 
finding reflects social pressures on women to conform to 
gender stereotyping or bias on the part of clinicians. 


Obsessive-compulsive 


Patients diagnosed with this disorder are preoccupied 
with keeping order, attaining perfection, and maintaining 
mental and interpersonal control. They may spend a great 
deal of time adhering to plans, schedules, or rules from 
which they will not deviate, even at the expense of open- 
ness, flexibility, and efficiency. These patients are often 
unable to relax and may become “workaholics.” They 
may have problems in employment as well as in intimate 
relationships because they are very “stiff” and formal, and 
insist on doing everything their way. About 1% of the 
population has obsessive-compulsive personality disor- 
der; the male/female ratio is about 2:1. 


Causes and symptoms 


Personality disorders are thought to result from a bad 
interface, so to speak, between a child’s temperament and 
character on one hand and his or her family environment 
on the other. Temperament can be defined as a person’s 
innate or biologically shaped basic disposition. Human 
infants vary in their sensitivity to light or noise, their level 
of physical activity, their adaptability to schedules, and 
similar traits. Even traits such as “shyness” and “novelty- 
seeking” may be, at least in part, determined by the biolo- 
gy of the brain and the genes one inherits. 
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Character is defined as the set of attitudes and 
behavior patterns that the individual acquires or learns 
over time. It includes such personal qualities as work and 
study habits, moral convictions, neatness or cleanliness, 
and consideration of others. Since children must learn to 
adapt to their specific families, they may develop person- 
ality disorders in the course of struggling to survive psy- 
chologically in disturbed or stressful families. For exam- 
ple, nervous or high-strung parents might be unhappy 
with a baby who is very active and try to restrain him or 
her at every opportunity. The child might then develop an 
avoidant personality disorder as the outcome of coping 
with constant frustration and parental disapproval. As 
another example, child abuse is believed to play a role in 
shaping borderline personality disorder. One reason that 
some therapists use the term developmental damage 
instead of personality disorder is that it takes the pre- 
sumed source of the person’s problems into account. 


Some patients with personality disorders come from 
families that appear to be stable and healthy. It has been 
suggested that these patients are biologically hypersensi- 
tive to normal family stress levels. Levels of the brain 
chemical (neurotransmitter) dopamine may influence a 
person’s level of novelty-seeking, and serotonin levels 
may influence aggression. 


Diagnosis 


Diagnosis of personality disorders is complicated by 
the fact that affected persons rarely seek help until they 
are in serious trouble or until their families (or the law) 
pressure them to get treatment. The reason for this slow- 
ness is that the problematic traits are so deeply 
entrenched that they seem normal (ego-syntonic) to the 
patient. Diagnosis of a personality disorder depends in 
part on the patient’s age. Although personality disorders 
originate during the childhood years, they are considered 
adult disorders. Some patients, in fact, are not diagnosed 
until late in life because their symptoms had been modi- 
fied by the demands of their job or by marriage. After 
retirement or the spouse’s death, however, these 
patients’ personality disorders become fully apparent. In 
general, however, if the onset of the patient’s problem is 
in mid- or late-life, the doctor will rule out substance 
abuse or personality change caused by medical or neuro- 
logical problems before considering the diagnosis of a 
personality disorder. It is unusual for people to develop 
personality disorders “out of the blue” in mid-life. 


There are no tests that can provide a definitive diag- 
nosis of personality disorder. Most doctors will evaluate 
a patient on the basis of several sources of information 
collected over a period of time in order to determine how 
long the patient has been having difficulties, how many 
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areas of life are affected, and how severe the dysfunction 
is. These sources of information may include: 


Interviews 


The doctor may schedule two or three interviews 
with the patient, spaced over several weeks or months, in 
order to rule out an adjustment disorder caused by job 
loss, bereavement, or a similar problem. An office inter- 
view allows the doctor to form an impression of the 
patient’s overall personality as well as obtain information 
about his or her occupation and family. During the inter- 
view, the doctor will note the patient’s appearance, tone 
of voice, body language, eye contact, and other important 
non-verbal signals, as well as the content of the conver- 
sation. In some cases, the doctor may contact other peo- 
ple (family members, employers, close friends) who 
know the patient well in order to assess the accuracy of 
the patient’s perception of his or her difficulties. It is 
quite common for people with personality disorders to 
have distorted views of their situations, or to be unaware 
of the impact of their behavior on others. 


Psychologic testing 


Doctors use psychologic testing to help in the diag- 
nosis of a personality disorder. Most of these tests 
require interpretation by a professional with specialized 
training. Doctors usually refer patients to a clinical psy- 
chologist for this type of test. 


PERSONALITY INVENTORIES. Personality inventories 
are tests with true/false or yes/no answers that can be used 
to compare the patient’s scores with those of people with 
known personality distortions. The single most commonly 
used test of this type is the Minnesota Multiphasic Per- 
sonality Inventory, or MMPI. Another test that is often 
used is the Millon Clinical Multiaxial Inventory, or MCMI. 


PROJECTIVE TESTS. Projective tests are unstructured. 
Unstructured means that instead of giving one-word 
answers to questions, the patient is asked to talk at some 
length about a picture that the psychologist has shown 
him or her, or to supply an ending for the beginning of a 
story. Projective tests allow the clinician to assess the 
patient’s patterns of thinking, fantasies, worries or anxi- 
eties, moral concerns, values, and habits. Common pro- 
jective tests include the Rorschach, in which the patient 
responds to a set of ten inkblots; and the Thematic 
Apperception Test (TAT), in which the patient is shown 
drawings of people in different situations and then tells a 
story about the picture. 


Treatment 


At one time psychiatrists thought that personality 
disorders did not respond very well to treatment. This 
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Personality disorders 


opinion was derived from the notion that human person- 
ality is fixed for life once it has been molded in child- 
hood, and from the belief among people with personality 
disorders that their own views and behaviors are correct, 
and that others are the ones at fault. More recently, how- 
ever, doctors have recognized that humans can continue 
to grow and change throughout life. Most patients with 
personality disorders are now considered to be treatable, 
although the degree of improvement may vary. The type 
of treatment recommended depends on the personality 
characteristics associated with the specific disorder. 


Hospitalization 


Inpatient treatment is rarely required for patients with 
personality disorders, with two major exceptions: border- 
line patients who are threatening suicide or suffering from 
drug or alcohol withdrawal; and patients with paranoid 
personality disorder who are having psychotic symptoms. 


Psychotherapy 


Psychoanalytic psychotherapy is suggested for 
patients who can benefit from insight-oriented treatment. 
These patients typically include those with dependent, 
obsessive-compulsive, and avoidant personality disor- 
ders. Doctors usually recommend individual psychother- 
apy for narcissistic and borderline patients, but often 
refer these patients to therapists with specialized training 
in these disorders. Psychotherapeutic treatment for per- 
sonality disorders may take as long as three to five years. 


Insight-oriented approaches are not recommended 
for patients with paranoid or antisocial personality disor- 
ders. These patients are likely to resent the therapist and 
see him or her as trying to control or dominate them. 


Supportive therapy is regarded as the most helpful 
form of psychotherapy for patients with schizoid person- 
ality disorder. 


Cognitive-behavioral therapy 


Cognitive-behavioral approaches are often recom- 
mended for patients with avoidant or dependent person- 
ality disorders. Patients in these groups typically have 
mistaken beliefs about their competence or likableness. 
These assumptions can be successfully challenged by 
cognitive-behavioral methods. 


Group therapy 


Group therapy is frequently useful for patients with 
schizoid or avoidant personality disorders because it 
helps them to break out of their social isolation. It has 
also been recommended for patients with histrionic and 
antisocial personality disorders. These patients tend to 
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act out, and pressure from peers in group treatment can 
motivate them to change. Because patients with antiso- 
cial personality disorder can destabilize groups that 
include people with other disorders, it is usually best if 
these people meet exclusively with others who have APD 
(in “homogeneous” groups). 


Family therapy 


Family therapy may be suggested for patients 
whose personality disorders cause serious problems for 
members of their families. It is also sometimes recom- 
mended for borderline patients from overinvolved or pos- 
sessive families. 


Medications 


Medications may be prescribed for patients with 
specific personality disorders. The type of medication 
depends on the disorder. 


ANTIPSYCHOTIC DRUGS. Antipsychotic drugs, 
such as haloperidol (Haldol), may be given to patients 
with paranoid personality disorder if they are having 
brief psychotic episodes. Patients with borderline or 
schizotypal personality disorder are sometimes given 
antipsychotic drugs in low doses; however, the efficacy 
of these drugs in treating personality disorder is less clear 
than in schizophrenia. 


MOOD STABILIZERS. Carbamazepine (Tegretol) is a 
drug that is commonly used to treat seizures, but is also 
helpful for borderline patients with rage outbursts and 
similar behavioral problems. Lithium and valproate may 
also be used as mood stabilizers, especially among peo- 
ple with borderline personality disorder. 


ANTIDEPRESSANTS AND ANTI-ANXIETY MEDICA- 
TIONS. Medications in these categories are sometimes 
prescribed for patients with schizoid personality disorder 
to help them manage anxiety symptoms while they are in 
psychotherapy. Antidepressants are also commonly used 
to treat people with borderline personality disorder. 


Treatment with medications is not recommended for 
patients with avoidant, histrionic, dependent, or narcis- 
sistic personality disorders. The use of potentially addic- 
tive medications should be avoided in people with bor- 
derline or antisocial personality disorders. However, 
some avoidant patients who also have social phobia may 
benefit from monoamine oxidase inhibitors (MAO 
inhibitors), a particular class of antidepressant. 


Prognosis 
The prognosis for recovery depends in part on the 


specific disorder. Although some patients improve as 
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KEY TERMS 


Character—An individual's set of emotional, cogni- 
tive, and behavioral patterns learned and accumu- 
lated over time. 


Character disorder—Another name for personality 
disorder. 


Developmental damage—A term that some thera- 
pists prefer to personality disorder, on the grounds 
that it is more respectful of the patient's capacity for 
growth and change. 


Ego-syntonic—Consistent with one’s sense of self, 
as opposed to ego-alien or dystonic (foreign to one’s 
sense of self). Ego-syntonic traits typify patients with 
personality disorders. 


Neuroleptic—Another name for older antipsychotic 
medications, such as haloperidol. The term does not 
apply to newer “atypical” agents, such as clozapine 
(Clozaril). 


they grow older and have positive experiences in life, 
personality disorders are generally life-long disturbances 
with periods of worsening (exacerbations) and periods of 
improvement (remissions). Others, particularly schizoid 
patients, have better prognoses if they are given appropri- 
ate treatment. Patients with paranoid personality disorder 
are at some risk for developing delusional disorders or 
schizophrenia. The personality disorders with the poorest 
prognoses are the antisocial and the borderline. Border- 
line patients are at high risk for developing substance 
abuse disorders or bulimia. About 80% of hospitalized 
borderline patients attempt suicide at some point during 
treatment, and about 5% succeed in committing suicide. 


Prevention 


The most effective preventive strategy for personali- 
ty disorders is early identification and treatment of chil- 
dren at risk. High-risk groups include abused children, 
children from troubled families, children with close rela- 
tives diagnosed with personality disorders, children of 
substance abusers, and children who grow up in cults or 
political extremist groups. 


Resources 


BOOKS 

Eisendrath, Stuart J. “Psychiatric Disorders.” In Current Med- 
ical Diagnosis and Treatment, 1998. 37th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1997. 
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Personality—The organized pattern of behaviors 
and attitudes that makes a human being distinctive. 
Personality is formed by the ongoing interaction of 
temperament, character, and environment. 


Projective tests—Psychological tests that probe into 
personality by obtaining open-ended responses to 
such materials as pictures or stories. Projective tests 
are often used to evaluate patients with personality 
disorders. 


Rorschach—A well-known projective test that 
requires the patient to describe what he or she sees 
in each of 10 inkblots. It is named for the Swiss psy- 
chiatrist who invented it. 


Temperament—A person’s natural or genetically 
determined disposition. 


Gunderson, John G. “Personality Disorders.” In The New Har- 
vard Guide to Psychiatry, ed. Armand M. Nicholi Jr. Lon- 
don: The Belknap Press of Harvard University Press, 1988. 

Oldham, John M., and Andrew E. Skodol. “Personality Disor- 
ders.” In The Columbia University College of Physicians 
and Surgeons Complete Home Guide to Mental Health, 
ed. Frederic I. Kass, et al. New York: Henry Holt and Co., 
1992. 

“Personality Disorders.” In Diagnostic and Statistical Manual 
of Mental Disorders. 4th ed. Washington, DC: The Ameri- 
can Psychiatric Association, 1994. 

“Psychiatric Disorders: Personality Disorders.” In The Merck 
Manual of Diagnosis and Therapy. 16th ed. Ed. Robert 
Berkow. Rahway, NJ: Merck Research Laboratories, 1992. 


Rebecca J. Frey 


Perthes disease see Osteochondroses 
Pertussis see Whooping cough 


i Pervasive developmental 


disorders 
Definition 
Pervasive developmental disorders include five differ- 


ent conditions: Asperger’s syndrome, autistic disorder, 
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Pervasive developmental disorders 


childhood disintegrative disorder (CDD), pervasive devel- 
opmental disorder not otherwise specified (PDDNOS), and 
Rett’s syndrome. They are grouped together because of the 
similarities between them. The three most common shared 
problems involve communication skills, motor skills, and 
social skills. Since there are no clear diagnostic boundaries 
separating these conditions it is sometimes difficult to dis- 
tinguish one from the other for diagnostic purposes. 


Asperger’s syndrome, autistic disorder, and child- 
hood disintegrative disorder are four to five times more 
common in boys, and Rett’s syndrome has been diag- 
nosed primarily in girls. All of these disorders are rare. 


Description 
Asperger’s syndrome 


Children afflicted with Asperger’s syndrome exhibit 
difficulties in social relationships and communication. 
They are reluctant to make eye contact, do not respond to 
social or emotional contacts, do not initiate play activi- 
ties with peers, and do not give or receive attention or 
affection. To receive this diagnosis the individual must 
demonstrate normal development of language, thinking 
and coping skills. Due to an impaired coordination of 
muscle movements, they appear to be clumsy. They usu- 
ally become deeply involved in a very few interests 
which tend to occupy most of their time and attention. 


Autistic disorder 


Autistic disorder is frequently evident within the 
first year of life, and must be diagnosed before age three. 
It is associated with moderate mental retardation in 
three out of four cases. These children do not want to be 
held, rocked, cuddled or played with. They are unrespon- 
sive to affection, show no interest in peers or adults and 
have few interests. Other traits include avoidance of eye 
contact, an expressionless face and the use of gestures to 
express needs. Their actions are repetitive, routine and 
restricted. Rocking, hand and arm flapping, unusual hand 
and finger movements, and attachment to objects rather 
than pets and people are common. Speech, play, and 
other behaviors are repetitive and without imagination. 
They tend to be overactive, aggressive, and self-injuri- 
ous. They are often highly sensitive to touch, noise, and 
smells and do not like changes in routine. 


Childhood disintegrative disorder 


Childhood disintegrative disorder is also called 
Heller’s disease and most often develops between two 
and ten years of age. Children with CDD develop nor- 
mally until two to three years of age and then begin to 
disintegrate rapidly. Signs and symptoms include deteri- 
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oration of the ability to use and understand language to 
the point where they are unable to carry on a conversa- 
tion. This is accompanied by the loss of control of the 
bladder and bowels. Any interest or ability to play and 
engage in social activities is lost. The behaviors are near- 
ly identical with those that are characteristic of autistic 
disorder. However, childhood disintegrative disorder 
becomes evident later in life and results in developmental 
regression, or loss of previously attained skills, whereas 
autistic disorder can be detected as early as the first 
month of life and results in a failure to progress. 


Pervasive developmental disorder not otherwise 
specified 


The term pervasive developmental disorder not oth- 
erwise specified (PDDNOS) is also referred to as atypi- 
cal personality development, atypical PDD, or atypical 
autism. Individuals with this disorder share some of the 
same signs and symptoms of autism or other conditions 
under the category of pervasive developmental disor- 
ders, but do not meet all of the criteria for diagnosis for 
any of the four syndromes included in this group of dis- 
eases. Because the children diagnosed with PDDNOS 
do not all exhibit the same combination of characteris- 
tics, it is difficult to do research on this disorder, but the 
limited evidence available suggests that patients are seen 
by medical professionals later in life than is the case for 
autistic children, and they are less likely to have intellec- 
tual deficits. 


Rett’s syndrome 


Rett’s syndrome was first described in 1966 and is 
found almost exclusively in girls. It is a disease in which 
cells in the brain experience difficulty in communicating 
with each other. At the same time the growth of the head 
falls behind the growth of the body so that these children 
are usually mentally retarded. These conditions are 
accompanied by deficits in movement (motor) skills and 
a loss of interest in social activities. 


The course of the illness has been divided into four 
stages. In stage one the child develops normally for six to 
18 months. In stage two, development slows down and 
stops. Stage three is characterized by a loss of the speech 
and motor skills already acquired. Typically this happens 
between nine months and three years of age. Stage four 
begins with a return to learning which will continue 
across the lifespan, but at a very slow rate. Problems with 
coordination and walking are likely to continue and even 
worsen. Other conditions that can occur with Rett’s syn- 
drome are convulsions, constipation, breathing prob- 
lems, impaired circulation in the feet and legs, and diffi- 
culty chewing or swallowing. 
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Causes and symptoms 


The causes of these disorders is unknown although 
brain structure abnormalities, genetic mutation, and 
alterations in brain function are believed to all play a 
role. Still, no single brain abnormality or location has 
been connected to a cause. Rett’s syndrome demonstrates 
the strongest evidence that it is caused by the mutation of 
a gene. Research with twins has indicated that genetics 
may also play a role in the cause of autism. A number of 
neurological conditions, such as convulsions, are com- 
monly found to accompany these disorders. 


Diagnosis 


The diagnosis of pervasive developmental disorder 
is made by medical specialists based on a thorough 
examination of the patient, including observing behavior 
and gathering information from parents and caregivers. 
Because many symptoms are common to more than one 
condition, distinctions between conditions must be care- 
fully made. The following summary describes the dis- 
tinction between three common disorders. 


PDDNOS: 
e impairment of two-way social interaction 


* repetitive and predictable behavior patterns and activi- 
ties 


Autism: 
e all listed for PDDNOS 
e severe impairment in communication 


e abnormal social interaction and use of language for social 
communication or imaginative play before age of three 


e not better accounted for by another psychiatric order. 
Asperger’s disorder: 
e all listed for PDDNOS 


e clinically significant impairment in social, occupation- 
al, or other areas of functioning 


* no general delay in language 


¢ no delay in cognitive development, self-help skills, or 
adaptive behavior 


* not better accounted for by another pervasive develop- 
mental disorder or schizophrenia 


Rett’s syndrome: 
e a period of normal development between 6—18 months 


e normal head circumference at birth, followed by a 
slowing of head growth 


e retardation 


* repetitive hand movements 
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CDD: 
e normal development for at least two years 


e loss of skills in at least two of the following areas: lan- 
guage, social skills, bowel or bladder control, play, 
movement skills 


e abnormal functioning in at least two of the following 
areas: social interaction, communication, behavior pat- 
terns 


* not better accounted for by another PDD or mental ill- 
ness 


Treatment 


Treatment for children with pervasive developmental 
disorders is limited. Those who can be enrolled in educa- 
tional programs will need a highly structured learning 
environment, a teacher-student ratio of not more than 1:2, 
and a high level of parental involvement that provides con- 
sistent care at home. Psychotherapy and social skills train- 
ing can prove helpful to some. There is no specific med- 
ication available for treating the core symptoms of any of 
these disorders, though research is promising. Some psy- 
chiatric medications may be helpful in controlling particu- 
lar behavior difficulties, such as agitation, mood instabili- 
ty, and self-injury. Music, massage, and hydrotherapy 
may exert a calming effect on behavior. Treatment may 
also include physical and occupational therapy. 


Prognosis 


In general, the prognosis in all of these conditions is 
tied to the severity of the illness. 


The prognosis for Asperger’s syndrome is more 
hopeful than that for other diseases in this cluster. These 
children are likely to grow up to be functional indepen- 
dent adults, but will always have problems with social 
relationships. They are also at greater risk for developing 
serious mental illness than the general population. 


The prognosis for autistic disorder is not as good, 
although great strides have been made in recent years in 
its treatment. The higher the patient’s IQ (intelligence 
quotient) and ability to communicate, the better the prog- 
nosis. However, many patients will always need some 
level of custodial care. In the past, most of these individ- 
uals were confined to institutions, but many are now able 
to live in group homes or supervised apartments. The 
prognosis for childhood disintegrative disorder is even 
less favorable. These children will require intensive and 
long-term care. Children diagnosed with PDDNOS have 
a better prognosis because their initial symptoms are usu- 
ally milder, IQ scores are higher, and language develop- 
ment is stronger. 
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Pet therapy 


KEY TERMS 


Hydrotherapy—This term literally means “water 
treatment” and involves the use of water in physi- 
cal therapy as well as treatment of physical and 
emotional illness. 


Mutation—A mutation is a change in a gene. 
Since genes determine how a body is structured 
and functions, any change in a gene will produce 
some change in these areas. 


Neurological conditions—A condition that has its 
origin in some part of the patient’s nervous system. 


Psychotherapy—Literally means mind treatment; 
one method that mental health care specialists use 
to help patients overcome mental and emotional 
illness. 


Prevention 


The causes of pervasive developmental disorders are 
not understood, although research efforts are getting closer 
to understanding the problem. Until the causes are discov- 
ered, it will remain impossible to prevent these conditions. 


Resources 


BOOKS 

Boyd, Mary Ann, and Mary Ann Nihart. Psychiatric Nursing: 
Contemporary Practice. Philadelphia: Lippincott, 1998. 

Mauk, Joyce E. “Autism and Pervasive Developmental Disor- 
ders.” In Pediatric Clinics of North America, ed. Mark L. 
Batshaw. Philadelphia: W. B. Saunders Co., 1993. 


ORGANIZATIONS 

Autism Society of America. 7910 Woodmont Avenue, Suite 
300, Bethesda, MD 20814-3067. (800) 328-8476. <http:// 
www.autism-society.org>. 

The International Rett Syndrome Association. 9121 Piscataway 
Road, Suite 2B, Clinton, MD 20735. (800) 818-7388. 
<http://www.rettsyndrome.org>. 

Learning Disabilities Association of America. 4156 Library 
Road, Pittsburg, PA 15234. (412) 341-1515. <http://www. 
Idanatl.org>. 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 


OTHER 

“Asperger’s Syndrome.” Oct. 1996. 1998 <http://www.mh 
source.com/hy/asperger.html>. 

Boyle, Thomas D. “Diagnosing Autism and Other Pervasive 
Personality Disorders.” INJersye.com Page. <http://www. 
injersey.com>. 
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<http://www.healthanswers.com/database/ami/converted/ 
001535.html>. 

“Information on Childhood Disintegrative Disorder.” Yale-New 
Haven Medical Center Page. <http://info.med.yale.edu>. 

The International Rett Syndrome Association. 9121 Piscataway 
Road, Suite 2B, Clinton, MD 20735. (800) 818-7388 
<http://www.rettsyndrome.org>. 

Koenig, Kathy. “Frequently Asked Questions.” Yale-New 
Haven Medical Center Page. <http://info.med.yale.edu>. 


Donald G. Barstow, RN 


PET scan see Positron emission tomography 
(PET) 


i Pet therapy 


Definition 


Animal-assisted therapy (AAT), also known as pet 
therapy, utilizes trained animals and handlers to achieve 
specific physical, social, cognitive, and emotional goals 
with patients. 


Purpose 


Studies have shown that physical contact with a pet 
can lower high blood pressure, and improve survival rates 
for heart attack victims. There is also evidence that pet- 
ting an animal can cause endorphins to be released. Endor- 
phins are chemicals in the body that suppress the pain 
response. These are benefits that can be enjoyed from pet 
ownership, as well as from visiting therapeutic animals. 


Many skills can be learned or improved with the 
assistance of a therapy animal. Patient rehabilitation can 
be encouraged by such activities as walking or running 
with a dog, or throwing objects for the animal to retrieve. 
Fine motor skills may be developed by petting, grooming, 
or feeding the animal. Patient communication is encour- 
aged by the response of the animal to either verbal or 
physical commands. Activities such as writing or talking 
about the therapy animals or past pets also develop cogni- 
tive skills and communication. Creative inclusion of an 
animal in the life or therapy of a patient can make a major 
difference in the patient’s comfort, progress, and recovery. 


Description 
Origins 


The enjoyment of animals as companions dates back 
many centuries, perhaps even to prehistoric times. The first 
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This autistic child is encouraged to interact with the guinea pig in an effort to improve his social interaction. (Helen B. Senisi. 
Photo Researchers, Inc. Reproduced by permission.) 


known therapeutic use of animals started in Gheel, Bel- 
gium in the ninth century. In this town, learning to care for 
farm animals has long been an important part of an assisted 
living program designed for people with disabilities. 


Some of the earliest uses of animal-assisted healing 
in the United States were for psychiatric patients. The 
presence of the therapy animals produced a beneficial 
effect on both children and adults with mental health 
issues. It is only in the last few decades that AAT has been 
more formally applied in a variety of therapeutic settings, 
including schools and prisons, as well as hospitals, hos- 
pices, nursing homes, and outpatient care programs. 


The way in which AAT is undertaken depends on the 
needs and abilities of the individual patient. Dogs are the 
most common visiting therapy animals, but cats, horses, 
birds, rabbits, and other domestic pets can be used as 
long as they are appropriately screened and trained. 


For patients who are confined, small animals can be 
brought to the bed if the patient is willing and is not 
allergic to the animal. A therapeutic plan may include a 
simple interaction aimed at improving communication 
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and small motor skills, or a demonstration with educa- 
tional content to engage the patient cognitively. 


If the patient is able to walk or move around, more 
options are available. Patients can walk small animals 
outside, or learn how to care for farm animals. Both of 
these activities develop confidence and motor abilities. 
Horseback riding has recently gained great therapeutic 
popularity. It offers an opportunity to work on balance, 
trunk control, and other skills. Many patients who walk 
with difficulty, or not at all, get great emotional benefit 
from interacting with and controlling a large animal. 


One advantage of having volunteers provide this ser- 
vice is that cost and insurance are not at issue. 


Precautions 


AAT does not involve just any pet interacting with a 
patient. Standards for the training of the volunteers and 
their animals are crucial in order to promote a safe, posi- 
tive experience for the patient. Trained volunteers will 
understand how to work with other medical professionals 
to set goals for the patient and keep records of progress. 
Animals that have been appropriately trained are well 


2571 


Adesau} 33d 


Peyronie’s disease 


KEY TERMS 


Endorphins—A group of chemicals resembling 
opiates that are released in the body in response to 
trauma or stress. Endorphins react with opiate 
receptors in the brain to reduce pain sensations. 


socialized to people, other animals, and medical equip- 
ment. They are not distracted by the food and odors that 
may be present in the therapy environment and will not 
chew inappropriate objects or mark territory. 


Animals participating in AAT should be covered by 
some form of liability insurance. 


Research and general acceptance 


While the research evidence supporting the efficacy 
of AAT is slim, the anecdotal support is vast. Although it 
may not be given much credence by medical personnel 
as a therapy with the potential to assist the progress of 
the patients, some institutions do at least allow it as 
something that will uplift the patients or distract them 
from their discomforts. 


Resources 


BOOKS 
Burch, Mary. Volunteering With Your Pet. New York: Howell 
Book House, 1996. 


ORGANIZATIONS 
Delta Society. <http://www.deltasociety.org/>. 


Judith Turner 


I Peyronie’s disease 


Definition 


Peyronie’s disease is a condition characterized by a 
bent penis. 


Description 


The cause of Peyronie’s disease is unknown and the 
disease is often difficult to treat. For some reason, a thick 
scar develops in the penis and bends it. Almost a third of 
patients with Peyronie’s disease also have similar con- 
tracting scars on their hands, a disease called Dupuytren’s 
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contractures. Some cases are associated with diabetes, 
and others appear after prostate surgery. Because prostate 
surgery always requires a catheter in the bladder, there is 
some suspicion that catheters can cause the scarring. 
However, many cases of Peyronie’s disease arise without 
any use of a catheter. There is also a congenital form of 
penile deviation, again with no known cause. Most of the 
scars are located in the mid-line, therefore most of the 
angulations are either up or down. 


Causes and symptoms 


Peyronie’s disease occurs in about 1% of men, most of 
them between 45-60 years old. Although there is no good 
research data to back it up, the suspicion exists that Pey- 
ronie’s disease is the result of injury. If not a catheter, then 
sudden, forceful bending during sexual intercourse could 
easily tear the supporting tissues and lead to scarring. 


The symptom is bending of an erect penis, some- 
times with pain. It often interferes with sexual inter- 
course. Erectile failure associated with the angulation 
often precedes it. 


Treatment 


Attempts have been made to reduce the angulation 
with injections of cortisone-like drugs directly into the 
scar, but they are rarely successful. Surgery seems to be 
the better answer. After the scar is removed, plastic repair 
of the penis is attempted, often with a graft of tissue from 
somewhere else on the body. The Nesbit procedure is one 
of the more successful methods of doing this. The other 
surgical approach is to implant a penile prosthesis that 
overcomes the angulation mechanically. Results with 
these procedures are reported to be 60-80% satisfactory, 
including the return of orgasm. 


Prognosis 


Sometimes the condition disappears spontaneously. 
A careful look for other causes of impotence should be 
done before surgery. 


Resources 


BOOKS 

Jordan, Gerald H., et al. “Surgery of the Penis and Urethra.” In 
Campbell s Urology, ed. Patrick C. Walsh, et al. Philadel- 
phia: W. B. Saunders Co., 1998. 

Lewis, Ronald. “Surgery for Erectile Dysfunction.” In Camp- 
bell’s Urology, ed. Patrick C. Walsh, et al. Philadelphia: 
W. B. Saunders Co., 1998. 
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KEY TERMS 


Catheter—A flexible tube placed into a body ves- 
sel or cavity. 


Congenital—Present at birth. 


Plastic surgery—the restoring and reshaping of 
the skin and its appendages to improve their func- 
tion and appearance. 


Prostate—A gland that surrounds the outlet to the 
male bladder. 


Prosthesis—Artificial substitute for a body part. 


Morganstern, S. L. “Long-term Experience with the AMS 
700CX Inflatable Penile Prosthesis in the Treatment of Pey- 
ronie’s Disease.” Techniques in Urology 3 (1997): 86-88. 
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ture—a Retrospective Study of 175 Patients Operated 
with Plication of the Tunica Albuginea or with the Nesbit 
Procedure.” British Journal of Urology 75 (Mar. 1995): 
370-374. 

Vatne, V., and P. A. Hoeisaeter. “Functional Results after Oper- 
ations of Penile Deviations: an Institutional Experience.” 
Scandanavian Journal of Urology and Hephrology 
Nephrol 179 (1996): 151-154. 
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Pharyngeal pouch see Esophageal pouches 


i Pharmacogenetics 


Definition 


Pharmacogenetics is the study of how the actions of 
and reactions to drugs vary with the patient’s genes. 


Description 


Genes are the portions of chromosomes that determine 
many of the traits in every living thing. In humans, genes 
influence race, hair and eye color, gender, height, weight, 
aspects of behavior, and even the likelihood of developing 
certain diseases. Although some traits are a combination of 
genetics and environment, researchers are still discovering 
new ways in which people are affected by their genes. 


Pharmacogenetics is the study of how people 
respond to drug therapy. Although this science is still new, 
there have been many useful discoveries. It has long been 
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known that genes influence the risk of developing certain 
diseases, or that genes could determine traits such as hair 
and eye color. Genes can also alter the risk of developing 
different diseases. It has long been known that people of 
African descent were more likely to have sickle cell ane- 
mia than people of other races. People of Armenian, Arab, 
and Turkish heritage are more prone to familiar Mediter- 
ranean fever than people of other nationalities. More 
recently, discoveries have shown that genes can determine 
other aspects of each individual, down to the level of the 
enzymes produced in the liver. Since these enzymes 
determine how quickly a drug is removed from the body, 
they can make major differences in the way people 
respond to drugs. Some of the most basic work concerns 
the way race and gender influence drug reactions—and 
race and gender are genetically determined. 


Women often respond differently than men to drugs at 
the same dose levels. For example, women are more likely 
to have a good response to the antidepressant drugs that 
act as serotonin specific reuptake inhibitors (SSRIs, the 
group that includes Prozac and Paxil) than they are to the 
older group of tricyclic antidepressants (the group that 
includes Elavil and Tofranil). Women have a greater 
response to some narcotic pain reliving drugs than do 
men, but get less relief from some non-narcotic pain med- 
ications. Women may show a greater response to some 
steroid hormones than men do, but have a lower level of 
response to some anti-anxiety medications than men. 


Race may also affect the way people respond to some 
medications. In this case, race implies specific genetic fac- 
tors that are generally, but not always, found among mem- 
bers of specific ethnic groups. For example, the angiotensin 
II inhibitor enalopril (Vasotec), which is used to lower 
blood pressure, works better in Caucasians than in Blacks. 
Carvedilol (Coreg), a beta-adrenergic blocking agent that is 
also used to lower blood pressure, is more effective than 
other drugs in the same class when used to treat Black 
patients. Black patients with heart failure appear to 
respond better to a combination of hydralazine and isosor- 
bide than do Caucasian patients using the same medication. 


More specific research has identified individual 
genes than may influence drugs response, without rely- 
ing on group information such as gender and race. Spe- 
cific genes have been identified that may determine how 
patients will respond to specific drugs. For example, 
some genes may determine whether people will get pain 
relief from codeine, or how well they will respond to 
drugs used to treat cancer. 


Causes and symptoms 


Genes alter responses to drugs because the genes 
influence many parts of the body iteself. One of the 
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simplest examples is the gene that influences body 
weight. Since many drugs are soluble in body fat, peo- 
ple with large amounts of fat will have these drug 
deposited into their fat stores. This means that there are 
lower levels of the drug that can reach the actual organs 
on which they work. 


In the case of gender responses to antidepressants, 
women show greater response to serotonin specific anti- 
depressants because women naturally have lower levels 
of serotonin than men do. This makes women more like- 
ly to develop a type of depression marked by low sero- 
tonin levels, but it also means that women will respond 
better to replacement of serotonin. 


Because people of the same race carry similar 
genes, studies based on race were the earliest types of 
pharmacogenetic studies. One study evaluated the lev- 
els of alcohol dehydrogenase in people of different 
nationalities. This is an enzyme involved in the metabo- 
lism of alcohol. When people with high levels of this 
enzyme, or people in whom the enzyme acts more 
rapidly than in other people, drink alcohol, they are 
subject to facial flushing and slowing of the heartbeat. 
The activity of this enzyme is determined by genetics, 
and different levels can be seen in different races 
because these people belong to the same gene pools. 
Among Asiatic people, 85% have high levels of this 
enzyme, compared to 20% of Swiss people, and only 
5-10% of British people. 


Another trait that is influenced by genes is a liver 
enzyme, CYP2D6. This enzyme metabolizes some drugs 
by converting them to a form that can be removed from 
the body. Genes determine the level of this enzyme in the 
liver. People with low levels of CYP2D6 will metabolize 
drugs slowly. Slow metabolism means the drugs will act 
for a longer peiod of time. Slow metabolizers reaspond to 
smaller doses of medications that are eliminated by this 
enzyme, while fast metabolizers, people who have a lot 
of the enzyme, will need larger drug doses to get the 
same effects. At the same time, low levels of CYP2D6 
means that people taking the drugs that are metabolized 
by this enzyme will have higher drug levels, and are 
more likely to have unwanted side effects. 


Another enzyme that can be important in drug dos- 
ing is called 2C9, and this enzyme is responsible for 
metabolizing the anticoagulant drug warfarin 
(Coumadin). Most people take warfarin in a dose of 
about 5 milligrams a day, but people who have low lev- 
els of 2C9 normally require a dose of only 1-5 mil- 
ligrams a week. 


Yet another mechanism of drug activity is the pres- 
ence or absence of a specific drug receptor sites. Drugs 
act by binding to specific chemicals, receptor sites, within 
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body cells. Genes may help determine how many of these 
cells there are. The action of the widely used antipsychot- 
ic drug haloperidol (Haldol) depends on its ability to bind 
to the dopamine (D2) receptor site. The number of these 
sites are determined by genetics. In one study, 63% of 
patients whose genes caused a large number of these 
receptor sites had a response to treatment with haloperi- 
dol, while only about 29% of patients with a smaller num- 
ber of dopamine (D2) receptor sites did well on the drug. 


Other genetic studies indicate that genes may affect 
how people respond to foods as well as to drugs. An Aus- 
tralian study of osteoporosis (softening of the bones that 
often occurs in elderly people) reported that separate 
genes may affect response to vitamin D, calcium, and 
estrogens. 


Implications 


Although the study is still new, pharmacogenetics 
promises to offer great benefits in drug effectiveness and 
safety. 


At the present time, most drug treatment is done by 
trial and error. Physicians prescribe medication, and the 
patient tries the drug. The drug may work, or it may not. 
It may cause adverse effects, or it may be safe. If the 
drug does not work, the dose is increased. If it causes 
harmful or unpleasant effects, a new drug is tried until, 
finally, the right drug is found. In some cases this proce- 
dure may take weeks or even months. 


In other cases, drugs are carefully tested, and appear 
to be safe and effective. Only after they are approved for 
general use are reports of serious adverse effects that did 
not appear in the initial studies documented. This can 
occur if there is a rare gene that affects the way in which 
the drug acts, or the way in which the drug is metabolized. 


With increasing understanding of how genes deter- 
mine the way people respond to drugs, it will be possible 
to select drugs and doses based on a greater understand- 
ing of each individual patient. This promises more effec- 
tive drug therapy, with greater safety and fewer treatment 
failures. 


Physicians may be able to compare the person’s 
genetic make-up with the properties of specific drugs, 
and make informed decisions about which drug in a 
group will work most effectively or most safely. 


Resources 


BOOKS 

From genome to therapy: Integrating new technologies with 
drug development. New York: John Wiley, 2000. 

Pharmacogenetics of Drug Metabolism. New York: Pergamon 
Press, 1992. 
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KEY TERMS 


Enzyme—Proteins produced by living cells that 
help produce specific biochemical reactions in the 
body. 


Metabolism—tThe process by which foods and 
drugs are broken down for use and removal from 
the body. 


Sickle cell anemia—A severe, inheritable disease, 
most common among people of African descent, 
marked by deformation and destruction of red 
blood cells, and by adherence of blood cells to the 
walls of blood vessels. 


PERIODICALS 
“A DNA tragedy.” Fortune (October 30, 2000). 
“Screening for genes.” Newsweek (February 8, 1999). 
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National Institute of General Medical Sciences Division of 
Pharmacology, Physiology, and Biological Chemistry. 45 
Center Dr., MSC 6200 Bethesda, MD 20892-6200. 

University of California, Los Angeles Harbor-UCLA Medical 
Center Research and Education Institute 1124 W Carson 
St., B-4 South Torrance, CA 90502. 
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Pharyngitis see Sore throat 

Phenelzine see Monoamine oxidase 
inhibitors 

Phenobarbital see Barbiturates 

Phenol see Antiseptics 

Phenolphthalein see Laxatives 

Phenylalaninemia see Phenylketonuria 


i Phenylketonuria 


Definition 


Phenylketonuria (PKU) is a rare, inherited, metabol- 
ic disorder that can result in mental retardation and 
other neurological problems. People with this disease 
have difficulty breaking down and using (metabolizing) 
the amino acid phenylalanine. PKU is sometimes called 
Folling’s disease in honor of Dr. Asbjorn Folling who 
first described it in 1934. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Description 


Phenylalanine is an essential amino acid. These sub- 
stances are called “essential” because the body must get 
them from food to build the proteins that make up its tis- 
sues and keep them working. Therefore, phenylalanine is 
required for normal development. Phenylalanine is a 
common amino acid and is found in all natural foods. 
However, natural foods contain more phenylalanine than 
required for normal development. This level is too high 
for patients with PKU, making a special low-phenylala- 
nine diet a requirement. 


The incidence of PKU is approximately one in every 
15,000 births (1/15,000). There are areas in the world 
where the incidence is much higher, particularly Ireland 
and western Scotland. In Ireland the incidence of PKU is 
1/4,500 births. This is the highest incidence in the world 
and supports a theory that the genetic defect is very old 
and of Celtic origin. Countries with very little immigra- 
tion from Ireland or western Scotland tend to have low 
rates of PKU. In Finland, the incidence is less than 
1/100,000 births. Caucasians in the United States have a 
PKU incidence of 1/8,000, whereas Blacks have an inci- 
dence of 1/50,000. 


Related diseases: 


Maternal phenylketonuria is a condition in which a 
high level of phenylalanine in a mother’s blood causes 
mental retardation in her child when in the womb. A 
woman who has PKU and is not using a special low- 
phenylalanine diet will have high levels of phenylalanine 
in her blood. Her high phenylalanine levels will cross the 
placenta and affect the development of her child. The 
majority of children born from these pregnancies are 
mentally retarded and have physical problems, including 
small head size (microcephaly) and congenital heart 
disease. Most of these children do not have PKU. There 
is no treatment for maternal phenylketonuria. Control of 
maternal phenylalanine levels is thought to limit the 
effects of maternal phenylketonuria. 


Hyperphenylalaninemia is a condition in which 
patients have high levels of phenylalanine in their blood, 
but not as high as seen in patients with classical PKU. 
There are two forms of hyperphenylalaninemia: mild and 
severe. In the mild form of the disease, patients have 
phenylalanine blood levels of less than 10 mg/dl, even 
when eating a normal diet (0.6—1.5 mg/dl is considered 
the normal range). There are few effects from the mild 
form of the disease. In the severe form of the hyper- 
phenylalaninemia, patients have higher levels of pheny- 
lalanine in their blood. The severe form is distinguished 
from classical PKU by testing for the presence of pheny- 
lalanine hydroxylase (an enzyme that breaks down 
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phenylalanine) in the liver. Classic PKU patients lack 
this enzyme in their liver, while patients with severe 
hyperphenylalaninemia have some enzyme activity, but 
at greatly reduced levels compared with normal persons. 
Patients with severe hyperphenylalaninemia are treated 
with the same diet as classical PKU patients. 


Tyrosinemia is characterized by high levels of two 
amino acids in the blood, phenylalanine and tyrosine. 
Patients with this disease have many of the same symp- 
toms as seen in classical PKU, including mental retarda- 
tion. Treatment consists of a special diet similar to the 
diet for PKU. The main difference between the two diets 
is that patients with tyrosinemia must eat a diet that is 
low in both phenylalanine and tyrosine. 


Tetrahydrobiopterin deficiency disease is another 
metabolic disorder. Patients with this disease also have 
high levels of phenylalanine in their blood. Although 
phenylalanine levels can be controlled by diet, these 
patients still have mental retardation because they do not 
make enough of the neurotransmitters dopamine and 
serotonin, which are essential for proper neurologic 
function. 


Causes and symptoms 


The underlying cause of PKU is mutation in the 
gene that tells the body to make the enzyme phenylala- 
nine hydroxylase. This enzyme allows the body to break 
down phenylalanine and ultimately use it to build pro- 
teins. Normally, the first step in phenylalanine metabo- 
lism is conversion to tyrosine, another amino acid. The 
genetic mutations result in no enzyme or poor quality 
enzyme being made. As a consequence, phenylalanine is 
not converted and builds up in the body. The high levels 
of phenylalanine can be detected in the blood and urine. 


PKU is an autosomal recessive genetic disease. A 
child must inherit abnormal genes from both parents to 
develop PKU. A person with one abnormal gene and one 
good gene will develop normally because the good gene 
will make sufficient phenylalanine hydroxylase. People 
with one good gene are called carriers because they do 
not have the disease, but are capable of passing the 
abnormal gene on to their children. 


If both parents are carriers of abnormal phenylala- 
nine hydroxylase genes, then the chances of their child 
having PKU is one in four or 25%. The chances that their 
child will be a carrier is two in four, or 50%. These per- 
centages hold for each pregnancy. 


The gene for phenylalanine hydroxylase is found on 
chromosome 12. There are many different mutation sites 
on the gene for phenylalanine hydroxylase. The mutations 
lead to a range of errors in the enzyme, including lack of 
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the enzyme. The exact mechanism by which excess 
phenylalanine causes mental retardation is not known. 


Children with PKU appear normal at birth, but 
develop irreversible mental retardation unless treated 
early. Treatment consists of a special diet that contains 
very little phenylalanine. This diet must be used through- 
out the patient’s life. Untreated newborns develop dis- 
ease symptoms at age three to five months. At first they 
appear to be less attentive and may have problems eating. 
By one year of age, they are mentally retarded. 


Patients with PKU tend to have lighter colored skin, 
hair, and eyes than other family members. They are also 
likely to have eczema and seizures. PKU patients have a 
variety of neurologic symptoms. Approximately 75-90% 
of PKU patients have abnormal electrocardiograms 
(ECGs), which measure the activity of their heart. Their 
sweat and urine may have a “mousy” smell that is caused 
by phenylacetic acid, a byproduct of phenylalanine metab- 
olism. Untreated PKU children tend to be hyperactive and 
demonstrate loss of contact with reality (psychosis). 


Diagnosis 


PKU must be detected shortly after birth. Although 
children with PKU appear normal at birth, they already 
have high phenylalanine levels. Screening is the only way 
to detect PKU before symptoms start to develop. In many 
areas of the world, screening newborns for PKU is per- 
formed routinely. The test is typically performed between 
one and seven days after birth. Blood is obtained by 
pricking the heel of the newborn and analyzing it for 
phenylalanine concentration. Very high levels of pheny- 
lalanine indicate that there is a problem with phenylala- 
nine hydroxylase. There is no established level of pheny- 
lalanine that is considered diagnostic for PKU. Blood lev- 
els above 20 mg/dl are generally associated with classical 
PKU. The generally accepted upper limit for normal in 
newborns is 2 mg/dl, with most unaffected children hav- 
ing levels below 1 mg/dl. Patients with high blood levels 
of phenylalanine are tested further to distinguish between 
classic PKU and related diseases. 


The Guthrie Inhibition Assay is usually used to test 
for blood phenylalanine levels. (An assay compares sam- 
ples from the body to a reference standard of known con- 
centration to determine the relative strength of the sub- 
stance in the samples.) The test uses a special strain of 
the bacterium Bacillus subtilis that requires phenylala- 
nine for growth. The bacterium is grown on the surface 
of a special medium that lacks phenylalanine. Paper 
disks containing blood samples and testing standards are 
placed on top of the agar plate, and the bacteria are 
allowed to grow. The amount of growth around each disk 
is proportional to the amount of phenylalanine in the 
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disk. A second assay detects high levels of phenylalanine 
metabolites in the urine. (These metabolites are the prod- 
ucts of phenylalanine when it’s broken down and used by 
the body.) These metabolites first appear four to six 
weeks after birth and are detected by the addition of a 
few drops of a 10% ferric chloride solution to a urine 
sample. If the metabolites are present, a deep bluish 
green color develops. Color development indicates that 
the patient has PKU. 


Prenatal diagnosis can be done for families with a 
history of PKU. The test is performed by collecting 
amniotic fluid or chorionic villus cells and analyzing the 
DNA for the presence of genetic mutations indicative of 
PKU. Amniotic fluid cells are collected by inserting a 
needle through a woman’s abdomen and womb and with- 
drawing some of the amniotic fluid that surrounds the 
fetus. Chorionic villus cells are obtained by inserting a 
catheter through the cervix and into the outer membrane 
that surrounds the uterus. 


Treatment 


The only treatment for persons with PKU is to limit 
the amount of phenylalanine in their diet. PKU patients 
should eat a special diet that is low in phenylalanine. The 
diet has small amounts of phenylalanine because it is 
essential for normal growth and development. The diet 
should be started before the fourth week of life to prevent 
mental retardation. If started early enough, the diet is 75% 
effective in preventing severe mental retardation. Many 
natural foods, including breast milk, must be avoided 
because they contain more phenylalanine than PKU 
patients can tolerate. However, low protein, natural foods, 
including fruits, vegetables, and some cereals, are accept- 
able on the diet. Monitoring of blood phenylalanine levels 
must be done to ensure that normal levels are maintained. 


Patients who make a small amount of phenylalanine 
hydroxylase can eat a limited amount of regular food if 
their phenylalanine levels remain within an acceptable 
range. Low-phenylalanine and phenylalanine-free foods 
are available commercially. The special diet must be used 
throughout the patient’s life. At one time it was thought 
acceptable to stop the diet when the brain was fully devel- 
oped. However, reports of decreases in IQ and develop- 
ment of learning and behavior problems in patients who 
stopped the diet have essentially ended this practice. 


Resources 


OTHER 

“Education of Students with Phenylketonuria (PKU).” National 
Institutes of Health. <http://www.nih.gov>. 

“Endocrine and Metabolic Disorders.” The Meck Page. 13 Apr. 
1998 <http://www.merck.com>. 
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KEY TERMS 


Amino acids—The building blocks of protein. 


Metabolism—tThe sum of the many processes by 
which the body uses food and energy to build tis- 
sues and carry out the functions of life. 


Phenylalanine—One of the amino acids that the 
body must take in through food in order to build 
the proteins needed for normal growth and func- 
tioning. 


OMIM Home Page, Online Mendelian Inheritance in Man. 
<http://www.ncbi.nlm.nih.gov/Omim>. 


John T. Lohr, PhD 


Phenylpropanolamine see Decongestants 
Phenytoin see Anticonvulsant drugs 


i Pheochromocytoma 


Definition 


Pheochromocytoma is a tumor of special cells 
(called chromaffin cells), most often found in the middle 
of the adrenal gland. 


Description 


Because pheochromocytomas arise from chromaffin 
cells, they are occasionally called chromaffin tumors. Most 
(90%) are benign tumors so they do not spread to other 
parts of the body. However, these tumors can cause many 
problems and if they are not treated and can result in death. 


Pheochromocytomas can be found anywhere chro- 
maffin cells are found. They may be found in the heart and 
in the area around the bladder, but most (90%) are found in 
the adrenal glands. Every individual has two adrenal 
glands that are located above the kidneys in the back of the 
abdomen. Each adrenal gland is made up of two parts: the 
outer part (called the adrenal cortex) and the inner part 
(called the adrenal medulla). Pheochromocytomas are 
found in the adrenal medulla. The adrenal medulla nor- 
mally secretes two substances, or hormones, called norepi- 
nephrine and epinephrine. These two substances, when 
considered together, are known as adrenaline. Adrenaline 
is released from the adrenal gland, enters the bloodstream 
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and helps to regulate many things in the body including 
blood pressure and heart rate. Pheochromocytomas cause 
the adrenal medulla to secrete too much adrenaline, which 
in turn causes high blood pressure. The high blood pres- 
sure usually causes the other symptoms of the disease. 


Pheochromocytomas are rare tumors. They have 
been reported in babies as young as five days old as well 
as adults 92 years old. Although they can be found at any 
time during life, they usually occur in adults between 30 
and 40 years of age. Pheochromocytomas are somewhat 
more common in women than in men. 


Causes and symptoms 


The cause of most pheochromocytomas is not 
known. A small minority (about 10-20%) of pheochromo- 
cytomas arise because a person has an inherited suscepti- 
bility to them. Inherited pheochromocytomas are associ- 
ated with four separate syndromes: Multiple Endocrine 
Neoplasia, type 2A (MEN2A), Multiple Endocrine Neo- 
plasia, type 2B (MEN2B), von Hippel-Lindau disease 
(VHL) and Neurofibromatosis type | (NF1). 


Individuals with pheochromocytomas as part of any 
of these four syndromes usually have other medical con- 
ditions as well. People with MEN2A often have cancer 
(usually thyroid cancer) and other hormonal problems. 
Individuals with MEN2B can also have cancer and hor- 
monal problems, but also have other abnormal physical 
features. Both MEN2A and MENZ2B are due to genetic 
alterations or mutations in a gene called RET, found at 
chromosome 10q11.2. Individuals with VHL often have 
other benign tumors of the central nervous system and 
pancreas, and can sometimes have renal cell cancer. This 
syndrome is caused by a mutation in the VHL gene, 
found at chromosome 3p25-26. Individuals with NF1 
often have neurofibromas (benign tumors of the periph- 
eral nervous system). NF1 is caused by mutations in the 
NF1 gene, found at chromosome 17q11. 


All of these disorders are inherited in an autosomal 
dominant inheritance pattern. With autosomal dominant 
inheritance, men and women are equally likely to inherit 
the syndrome. In addition, children of individuals with 
the disease are at 50% risk of inheriting it. Genetic test- 
ing is available for these four syndromes (MEN2A, 
MEN2B, VHL and NF1) but, due to the complexity, 
genetic counseling should be considered before testing. 


Most people (90%) with pheochromocytoma have 
hypertension, or high blood pressure. The other symp- 
toms of the disease are extremely variable. These symp- 
toms usually occur in episodes (or attacks) called parox- 
ysms and include: 


e headaches 
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* excess sweating 

e racing heart 

e rapid breathing 

e anxiety/nervousness 

e nervous shaking 

e pain in the lower chest or upper abdomen 
e nausea 

e heat intolerance 


The episodes can occur as often as 25 times a day or, 
as infrequently as once every few months. They can last a 
few minutes, several hours, or days. Usually, the attacks 
occur several times a week and last for about 15 minutes. 
After the episode is over, the person feels exhausted and 
fatigued. 


Between the attacks, people with pheochromocy- 
toma can experience the following: 


* increased sweating 
e cold hands and feet 
e weight loss 


* constipation 


Diagnosis 


If a pheochromocytoma is suspected, urine and/or a 
blood test are usually recommended. A test called “24- 
hour urinary catacholamines and metanephrines”’ will be 
done. This test is designed to look for adrenaline and the 
break-down products of adrenaline. Since the body gets 
rid of these hormones in the urine, those testing will need 
to collect their urine for 24 hours. The laboratory will 
determine whether or not the levels of hormones are too 
high. This test is very good at making the diagnosis of 
pheochromocytoma. Another test called “serum cata- 
cholamines” measures the level of adrenaline com- 
pounds in the blood. It is not as sensitive as the 24-hour 
urine test, but can still provide some key information if it 
shows that the level of adrenaline compounds is too high. 


One of the difficulties with these tests is that a per- 
son needs to have an attack of symptoms either during 
the 24-hour urine collection time period or shortly before 
the blood is drawn for a serum test to ensure the test’s 
accuracy. If a person did not have an episode during that 
time, the test can be a “false negative”. If a doctor sus- 
pects the patient has had a “false negative” test, addition- 
al tests called “pharmacologic tests” can be ordered. 
During these tests, a specific drug is given to the patient 
(usually through an IV) and the levels of hormones are 
monitored from the patient’s blood. These types of tests 
are only done rarely. 
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Once a person has been diagnosed with a pheochro- 
mocytoma, he or she will undergo tests to identify exactly 
where in the body the tumor is located. The imaging tech- 
niques used are usually computed tomography scan (CT 
scan) and magnetic resonsance imaging (MRI). A CT 
scan creates pictures of the interior of the body from com- 
puter-analyzed differences in x rays passing through the 
body. CT scans are performed at a hospital or clinic and 
take only a few minutes. An MRI is a computerized scan- 
ning method that creates pictures of the interior of the 
body using radio waves and a magnet. An MRI is usually 
performed at a hospital and takes about 30 minutes. 


Treatment 


Once a pheochromocytoma is found, more tests will 
be done to see if the tumor is benign (not cancer) or 
malignant (cancer). If the tumor is malignant, tests will 
be done to see how far the cancer has spread. There is no 
accepted staging system for pheochromocytoma; but an 
observation of the tumor could provide one of these four 
indications: 


e Localized benign pheochromocytoma means that the 
tumor is found only in one area, is not cancer, and can- 
not spread to other tissues of the body. 


e Regional pheochromocytoma means that the tumor is 
malignant and has spread to the lymph nodes around 
the original cancer. Lymph nodes are small structures 
found all over the body that make and store infection- 
fighting cells. 


e Metastatic pheochromocytoma means that the tumor is 
malignant and has spread to other, more distant parts of 
the body. 


¢ Recurrent pheochromocytoma means that a malignant 
tumor that was removed has come back. 


Treatment in all cases begins with surgical removal 
of the tumor. Before surgery, medications such as alpha- 
adrenergic blockers are given to block the effect of the 
hormones and normalize blood pressure. These medica- 
tions are usually started seven to 10 days prior to surgery. 
The surgery of choice is laparoscopic laparotomy, which 
is a minimally invasive outpatient procedure performed 
under general or local anesthesia. A small incision is 
made in the abdomen, the laparoscope is inserted, and 
the tumor is removed. The patient can usually return to 
normal activities within two weeks. If a laparoscopic 
laparotomy cannot be done, a traditional laparotomy will 
be performed. This is a more invasive surgery done under 
spinal or general anesthesia and requires five to seven 
days in the hospital. Usually patients are able to return to 
normal activities after four weeks. After surgery, blood 
and urine tests will be done to make sure hormone levels 
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KEY TERMS 


Adrenal medulla—tThe central core of the adrenal 
gland. 


Laparoscope—An instrument used to examine 
body cavities during certain types of surgery; for 
example, surgeries to remove fibroid tumors or 
gall bladders are often performed through the 
navel rather than cutting into the body. 


Paroxysm—A sudden attack of symptoms. 


return to normal. If the hormone levels are still above 
normal, it may mean that some tumor tissue was not 
removed. If not all tumor can be removed (as in malig- 
nant pheochromocytoma, for example) drugs will be 
given to control high blood pressure. 


If a pheochromocytoma is malignant, radiation 
therapy and/or chemotherapy may be used. Radiation 
therapy uses high-energy x rays to kill cancer cells and 
shrink tumors. Because there is no evidence that radiation 
therapy is effective in the treatment of malignant 
pheochromocytoma, it is not often used for treatment. 
However, it is useful in the treatment of painful bone 
metastases if the tumor has spread to the bones. 
Chemotherapy uses drugs to kill cancer cells. Like radia- 
tion therapy, it has not been shown to be effective in the 
treatment of malignant pheochromocytoma. Chemothera- 
py, therefore, is only used in rare instances. 


Untreated pheochromocytoma can be fatal due to 
complications of the high blood pressure. In the vast 
majority of cases, when the tumor is surgically removed, 
pheochromocytoma is cured. In the minority of cases 
(10%) where pheochromocytoma is malignant, prognosis 
depends on how far the cancer has spread, and the 
patient’s age and general health. The overall median five- 
year survival from the initial time of surgery and diagno- 
sis is approximately 43%. 


Prevention 


Unfortunately, little is known about environmental 
and other causes of pheochromocytoma. Some of the 
tumors are due to inherited predisposition. Because of 
these factors, pheochromocytoma can not be prevented. 


Resources 


BOOKS 
Goldfien, Alan. “Adrenal Medulla.” In Basic and Clinical 
Endocrinology, ed. Francis Greenspan and David Gard- 
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1862-1883. 
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Phlebitis see Thrombophlebitis 


i Phlebotomy 


Definition 


Phlebotomy is the act of drawing or removing blood 
from the circulatory system through a cut (incision) or 
puncture in order to obtain a sample for analysis and diag- 
nosis. Phlebotomy is also done as part of the patient’s 
treatment for certain blood disorders. 


Purpose 


Treatment 


Phlebotomy that is part of treatment (therapeutic 
phlebotomy) is performed to treat polycythemia vera, a 
condition that causes an elevated red blood cell volume 
(hematocrit). Phlebotomy is also prescribed for patients 
with disorders that increase the amount of iron in their 
blood to dangerous levels, such as hemochromatosis, 
hepatitis B, and hepatitis C. Patients with pulmonary 
edema may undergo phlebotomy procedures to decrease 
their total blood volume. 


Diagnosis 


Phlebotomy is also used to remove blood from the 
body during blood donation and for analysis of the sub- 
stances contained within it. 
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Precautions 


Patients who are anemic or have a history of cardiovas- 
cular disease may not be good candidates for phlebotomy. 


Description 


Phlebotomy, which is also known as venesection, is 
performed by a nurse or a technician known as a phle- 
botomist. Blood is usually taken from a vein on the back 
of the hand or inside of the elbow. Some blood tests, 
however, may require blood from an artery. The skin over 
the area is wiped with an antiseptic, and an elastic band 
is tied around the arm. The band acts as a tourniquet, 
slowing the blood flow in the arm and making the veins 
more visible. The patient is asked to make a fist, and the 
technician feels the veins in order to select an appropriate 
one. When a vein is selected, the technician inserts a nee- 
dle into the vein and releases the elastic band. The appro- 
priate amount of blood is drawn and the needle is with- 
drawn from the vein. The patient’s pulse and blood pres- 
sure may be monitored during the procedure. 


For some tests requiring very small amounts of 
blood for analysis, the technician uses a finger stick. A 
lance, or small needle, makes a small cut in the surface of 
the fingertip, and a small amount of blood is collected in 
a narrow glass tube. The fingertip may be squeezed to get 
additional blood to surface. 


The amount of blood drawn depends on the purpose of 
the phlebotomy. Blood donors usually contribute a unit of 
blood (500 mL) in a session. The volume of blood needed 
for laboratory analysis varies widely with the type of test 
being conducted. Therapeutic phlebotomy removes a larger 
amount of blood than donation and blood analysis require. 
Phlebotomy for treatment of hemochromatosis typically 
involves removing a unit of blood—or 250 mg of iron— 
once a week. Phlebotomy sessions are required until iron 
levels return to a consistently normal level, which may take 
several months to several years. Phlebotomy for poly- 
cythemia vera removes enough blood to keep the patient’s 
hematocrit below 45%. The frequency and duration of ses- 
sions depends on the patient’s individual needs. 


Preparation 


Patients having their blood drawn for analysis may 
be asked to discontinue medications or to avoid food (to 
fast) for a period of time before the blood test. Patients 
donating blood will be asked for a brief medical history, 
have their blood pressure taken, and have their hemat- 
ocrit checked with a finger stick test prior to donation. 


Aftercare 


After blood is drawn and the needle is removed, 
pressure is placed on the puncture site with a cotton ball 
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KEY TERMS 


Finger stick—A technique for collecting a very 
small amount of blood from the fingertip area. 


Hemochromatosis—A genetic disorder known as 
iron overload disease. Untreated hemochromato- 
sis may cause osteoporosis, arthritis, cirrhosis, 
heart disease, or diabetes. 


Thrombocytosis—A vascular condition character- 
ized by high blood platelet counts. 


Tourniquet—Any device that is used to compress 
a blood vessel to stop bleeding or as part of col- 
lecting a blood sample. Phlebotomists usually use 
an elastic band as a tourniquet. 


Venesection—Another name for phlebotomy. 


to stop bleeding, and a bandage is applied. It is not 
uncommon for a patient to feel dizzy or nauseated during 
or after phlebotomy. The patient may be encouraged to 
rest for a short period once the procedure is completed. 
Patients are also instructed to drink plenty of fluids and 
eat regularly over the next 24 hours to replace lost blood 
volume. Patients who experience swelling of the punc- 
ture site or continued bleeding after phlebotomy should 
get medical help at once. 


Risks 


Most patients will have a small bruise or mild sore- 
ness at the puncture site for several days. Therapeutic 
phlebotomy may cause thrombocytosis and chronic iron 
deficiency (anemia) in some patients. As with any inva- 
sive procedure, infection is also a risk. This risk can be 
minimized by the use of prepackaged sterilized equip- 
ment and careful attention to proper technique. 


Normal results 


Normal results include obtaining the needed amount 
of blood with the minimum of discomfort to the patient. 


Resources 


PERIODICALS 

Messinezy, Maria, and T. C. Pearson. “Polycythaemia, Primary 
(Essential) Thrombocythaemia and Myelofibrosis (ABC 
of Clinical Haematology).” British Medical Journal 314 
(22 Feb. 1997): 587-90. 

Wolfe, Yun Lee. “Case of the Ceaseless Fatigue.” Prevention 
Magazine (July 1997): 88-94. 


Paula Anne Ford-Martin 
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[ Phobias 


Definition 


A phobia is an intense, unrealistic fear, which can 
interfere with the ability to socialize, work, or go about 
everyday life, that is brought on by an object, event or 
situation. 


Description 


Just about everyone is afraid of something—an 
upcoming job interview or being alone outside after dark. 
But about 18% of all Americans are tormented by irra- 
tional fears that interfere with their daily lives. They 
aren’t “crazy”—they know full well their fears are unrea- 
sonable—but they can not control the fear. These people 
have phobias. 


Phobias belong to a large group of mental problems 
known as “anxiety disorders” that include obsessive- 
compulsive disorder (OCD), panic disorder, and post- 
traumatic stress disorder. Phobias themselves can be 
divided into three specific types: 


e specific phobias (formerly called “simple phobias”) 
e social phobia 


e agoraphobia 


Specific phobias 


As its name suggests, a specific phobia is the fear of 
a particular situation or object, including anything from 
airplane travel to dentists. Found in one out of every 10 
Americans, specific phobias seem to run in families and 
are roughly twice as likely to appear in women. If the per- 
son rarely encounters the feared object, the phobia does 
not cause much harm. However, if the feared object or sit- 
uation is common, it can seriously disrupt everyday life. 
Common examples of specific phobias, which can begin 
at any age, include fear of snakes, flying, dogs, escalators, 
elevators, high places, or open spaces. 


Social phobia 


People with social phobia have deep fears of being 
watched or judged by others and being embarrassed in 
public. This may extend to a general fear of social situa- 
tions—or be more specific or “circumscribed,” such as a 
fear of giving speeches or of performing (stage fright). 
More rarely, people with social phobia may have trouble 
using a public restroom, eating in a restaurant, or signing 
their name in front of others. 


Social phobia is not the same as shyness. Shy people 
may feel uncomfortable with others, but they don’t expe- 
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rience severe anxiety, they don’t worry excessively about 
social situations beforehand, and they don’t avoid events 
that make them feel self-conscious. On the other hand, 
people with social phobia may not be shy—they may feel 
perfectly comfortable with people except in specific situa- 
tions. Social phobias may be only mildly irritating, or 
they may significantly interfere with daily life. It is not 
unusual for people with social phobia to turn down job 
offers or avoid relationships because of their fears. 


Agoraphobia 


Agoraphobia is the intense fear of feeling trapped 
and having a panic attack in a public place. It usually 
begins between ages 15 and 35, and affects three times as 
many women as men—about 3% of the population. 


An episode of spontaneous panic is usually the initial 
trigger for the development of agoraphobia. After an ini- 
tial panic attack, the person becomes afraid of experienc- 
ing a second one. Patients literally “fear the fear,’ and 
worry incessantly about when and where the next attack 
may occur. As they begin to avoid the places or situations 
in which the panic attack occurred, their fear generalizes. 
Eventually the person completely avoids public places. In 
severe cases, people with agoraphobia can no longer leave 
their homes for fear of experiencing a panic attack. 


Causes and symptoms 


Experts don’t really know why phobias develop, 
although research suggests the tendency to develop pho- 
bias may be a complex interaction between heredity and 
environment. Some hypersensitive people have unique 
chemical reactions in the brain that cause them to 
respond much more strongly to stress. These people also 
may be especially sensitive to caffeine, which triggers 
certain brain chemical responses. 


While experts believe the tendency to develop pho- 
bias runs in families and may be hereditary, a specific 
stressful event usually triggers the development of a spe- 
cific phobia or agoraphobia. For example, someone pre- 
disposed to develop phobias who experiences severe tur- 
bulence during a flight might go on to develop a phobia 
about flying. What scientists don’t understand is why 
some people who experience a frightening or stressful 
event develop a phobia and others do not. 


Social phobia typically appears in childhood or ado- 
lescence, sometimes following an upsetting or humiliat- 
ing experience. Certain vulnerable children who have had 
unpleasant social experiences (such as being rejected) or 
who have poor social skills may develop social phobias. 
The condition also may be related to low self-esteem, 
unassertive personality, and feelings of inferiority. 


2582 


A person with agoraphobia may have a panic attack 
at any time, for no apparent reason. While the attack may 
last only a minute or so, the person remembers the feel- 
ings of panic so strongly that the possibility of another 
attack becomes terrifying. For this reason, people with 
agoraphobia avoid places where they might not be able to 
escape if a panic attack occurs. As the fear of an attack 
escalates, the person’s world narrows. 


While the specific trigger may differ, the symptoms 
of different phobias are remarkably similar: e.g., feelings 
of terror and impending doom, rapid heartbeat and 
breathing, sweaty palms, and other features of a panic 
attack. Patients may experience severe anxiety symptoms 
in anticipating a phobic trigger. For example, someone 
who is afraid to fly may begin having episodes of pound- 
ing heart and sweating palms at the mere thought of get- 
ting on a plane in two weeks. 


Diagnosis 


A mental health professional can diagnose phobias 
after a detailed interview and discussion of both mental 
and physical symptoms. Social phobia is often associated 
with other anxiety disorders, depression, or substance 
abuse. 


Treatment 


People who have a specific phobia that is easy to 
avoid (such as snakes) and that doesn’t interfere with 
their lives may not need to get help. When phobias do 
interfere with a person’s daily life, a combination of psy- 
chotherapy and medication can be quite effective. While 
most health insurance covers some form of mental health 
care, most do not cover outpatient care completely, and 
most have a yearly or lifetime maximum. 


Medication can block the feelings of panic, and 
when combined with cognitive-behavioral therapy, can 
be quite effective in reducing specific phobias and agora- 
phobia. 


Cognitive-behavioral therapy adds a cognitive ap- 
proach to more traditional behavioral therapy. It teaches 
patients how to change their thoughts, behavior, and atti- 
tudes, while providing techniques to lessen anxiety, such 
as deep breathing, muscle relaxation, and refocusing. 


One cognitive-behavioral therapy is “desensitiza- 
tion” (also known as “exposure therapy”), in which peo- 
ple are gradually exposed to the frightening object or 
event until they become used to it and their physical 
symptoms decrease. For example, someone who is afraid 
of snakes might first be shown a photo of a snake. Once 
the person can look at a photo without anxiety, he might 
then be shown a video of a snake. Each step is repeated 
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until the symptoms of fear (such as pounding heart and 
sweating palms) disappear. Eventually, the person might 
reach the point where he can actually touch a live snake. 
Three fourths of patients are significantly improved with 
this type of treatment. 


Another more dramatic cognitive-behavioral 
approach is called “flooding,” which exposes the person 
immediately to the feared object or situation. The person 
remains in the situation until the anxiety lessens. 


Several drugs are used to treat specific phobias by 
controlling symptoms and helping to prevent panic 
attacks. These include anti-anxiety drugs (benzodi- 
azepines) such as alprazolam (Xanax) or diazepam (Val- 
ium). Blood pressure medications called “beta blockers,” 
such as propranolol (Inderal) and atenolol (Tenormin), 
appear to work well in the treatment of circumscribed 
social phobia, when anxiety gets in the way of perfor- 
mance, such as public speaking. These drugs reduce 
overstimulation, thereby controlling the physical symp- 
toms of anxiety. 


In addition, some antidepressants may be effective 
when used together with cognitive-behavioral therapy. 
These include the monoamine oxidase inhibitors 
(MAO inhibitors) phenelzine (Nardil) and _ tranyl- 
cypromine (Parnate), as well as selective serotonin 
reuptake inhibitors (SSRIs) like fluoxetine (Prozac), 
paroxetine (Paxil), sertraline (Zoloft) and fluvoxamine 
(Luvox). 


In all types of phobias, symptoms may be eased by 
lifestyle changes, such as: 


e eliminating caffeine 

* cutting down on alcohol 
e eating a good diet 

* getting plenty of exercise 
e reducing stress 


Treating agoraphobia is more difficult than other 
phobias because there are often so many fears involved, 
such as open spaces, traffic, elevators, and escalators. 
Treatment includes cognitive-behavioral therapy with 
antidepressants or anti-anxiety drugs. Paxil and Zoloft are 
used to treat panic disorders with or without agoraphobia. 


Prognosis 


Phobias are among the most treatable mental health 
problems; depending on the severity of the condition and 
the type of phobia, most properly treated patients can go 
on to lead normal lives. Research suggests that once a 
person overcomes the phobia, the problem may not 
return for many years—f at all. 
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Untreated phobias are another matter. Only about 
20% of specific phobias will go away without treatment, 
and agoraphobia will get worse with time if untreated. 
Social phobias tend to be chronic, and will not likely go 
away without treatment. Moreover, untreated phobias can 
lead to other problems, including depression, alcoholism, 
and feelings of shame and low self-esteem. 


While most specific phobias appear in childhood and 
subsequently fade away, those that remain in adulthood 
often need to be treated. Unfortunately, most people never 
get the help they need; only about 25% of people with 
phobias ever seek help to deal with their condition. 


Prevention 


There is no known way to prevent the development 
of phobias. Medication and cognitive-behavioral therapy 
may help prevent the recurrence of symptoms once they 
have been diagnosed. 


Resources 
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Phosphorus imbalance 


KEY TERMS 


Agoraphobia—An intense fear of being trapped in 
a crowded, open, or public space where it may be 
hard to escape, combined with the dread of hav- 
ing a panic attack. 


Benzodiazepine—A class of drugs that have a 
hypnotic and sedative action, used mainly as tran- 
quilizers to control symptoms of anxiety. 


Beta blockers—A group of drugs that are usually 
prescribed to treat heart conditions, but that also 
are used to reduce the physical symptoms of anxi- 
ety and phobias, such as sweating and palpitations. 


Monoamine oxidase inhibitors (MAO inhibitors)— 
A class of antidepressants used to treat social 
phobia. 


Selective serotonin reuptake inhibitors (SSRIs)— 
A class of antidepressants that work by blocking 
the reabsorption of serotonin in the brain, raising 
the levels of serotonin. SSRIs include Prozac, 
Zoloft, and Paxil. 


Serotonin—One of three major types of neuro- 
transmitters found in the brain that is linked to 
emotions. 


Social phobia—Fear of being judged or ridiculed 
by others; fear of being embarrassed in public. 
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Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 

MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 

National Mental Health Association. 1021 Prince St., Alexan- 
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Phobics Anonymous. P.O. Box 1180, Palm Springs, CA 92263. 
(619) 322- COPE. 


2584 


Social Phobia/Social Anxiety Association. 4643 East Thomas 
Rd., Ste. 6-A, Phoenix, AZ 85018. 


OTHER 

Anxiety Network Page. <http://www.anxietynetwork.com>. 
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National Mental Health Association. <http://www.nmha.org>. 
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Phospholipidosis see Pulmonary alveolar 
proteinosis 


I Phosphorus imbalance 


Definition 


Phosphorus imbalance refers to conditions in which 
the element phosphorus is present in the body at too high 
a level (hyperphosphatemia) or too low a level (hypo- 
phosphatemia). 


Description 


Almost all of the phosphorus in the body occurs as 
phosphate (phosphorus combined with four oxygen 
atoms), and most of the body’s phosphate (85%) is locat- 
ed in the skeletal system, where it combines with calci- 
um to give bones their hardness. The remaining amount 
(15%) exists in the cells of the body, where it plays an 
important role in the formation of key nucleic acids, such 
as DNA, and in the process by which the body turns food 
into energy (metabolism). The body regulates phosphate 
levels in the blood through the controlled release of 
parathyroid hormone (PTH) from the parathyroid gland 
and calcitonin from the thyroid gland. PTH keeps phos- 
phate levels from becoming too high by stimulating the 
excretion of phosphate in urine and causing the release of 
calcium from bones (phosphate blood levels are inverse- 
ly proportional to calcium blood levels). Calcitonin 
keeps phosphate blood levels in check by moving phos- 
phates out of the blood and into the bone matrix to form 
a mineral salt with calcium. 


Most phosphorus imbalances develop gradually and 
are the result of other conditions or disorders, such as 
malnutrition, poor kidney function, or a malfunctioning 
gland. 
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Causes and symptoms 
Hypophosphatemia 


Hypophosphatemia (low blood phosphate) has vari- 
ous causes. Hyperparathyroidism, a condition in which 
the parathyroid gland produces too much PTH, is one pri- 
mary cause. Poor kidney function, in which the renal 
tubules do not adequately reabsorb phosphorus, can result 
in hypophosphatemia, as can overuse of diuretics, such as 
theophylline, and antacids containing aluminum hydrox- 
ide. Problems involving the intestinal absorption of phos- 
phate, such as chronic diarrhea or a deficiency of vitamin 
D (needed by the intestines to properly absorb phosphates) 
can cause the condition. Malnutrition due to chronic alco- 
holism can result in an inadequate intake of phosphorus. 
Recovery from conditions such as diabetic ketoacidosis 
or severe burns can provoke hypophosphatemia, since the 
body must use larger-than-normal amounts of phosphate. 
Respiratory alkylosis, brought on by hyperventilation, can 
also result in temporary hypophosphatemia. 


Symptoms generally occur only when phosphate 
levels have decreased profoundly. They include muscle 
weakness, tingling sensations, tremors, and bone weak- 
ness. Hypophosphatemia may also result in confusion 
and memory loss, seizures, and coma. 


Hyperphosphatemia 


Hyperphosphatemia (high blood phosphate) also has 
various causes. It is most often caused by a decline in the 
normal excretion of phosphate in urine as a result of kid- 
ney failure or impaired function. Hypoparathyroidism, 
a condition in which the parathyroid gland does not pro- 
duce enough PTH, or pseudoparathyroidism, a condition 
in which the kidneys lose their ability to respond to PTH, 
can also contribute to decreased phosphate excretion. 
Hyperphosphatemia can also result from the overuse of 
laxatives or enemas that contain phosphate. Hypocal- 
cemia (abnormally low blood calcium) can cause phos- 
phate blood levels to increase abnormally. A side-effect 
of hyperphosphatemia is the formation of calcium-phos- 
phate crystals in the blood and soft tissue. 


Hyperphosphatemia is generally asymptomatic; how- 
ever, it can occur in conjunction with hypocalcemia, the 
symptoms of which are numbness and tingling in the 
extemities, muscle cramps and spasms, depression, memo- 
ry loss, and convulsions. When calcium-phosphate crystals 
build up in the blood vessels, they can cause arteriosclero- 
sis, which can lead to heart attacks or strokes. When the 
crystals build up in the skin, they can cause severe itching. 


Diagnosis 


Disorders of phosphate metabolism are assessed by 
measuring serum or plasma levels of phosphate and calci- 
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um. Hypophosphatemia is diagnosed if the blood phos- 
phate level is less than 2.5 milligrams per deciliter of blood. 
Hyperphosphatemia is diagnosed if the blood phosphate 
level is above 4.5 milligrams per deciliter of blood. Appro- 
priate tests are also used to determine if the underlying 
cause of the imbalance, including assessments of kidney 
function, dietary intake, and appropriate hormone levels. 


Treatment 


Treatment of phosphorus imbalances focuses on cor- 
recting the underlying cause of the imbalance and restor- 
ing equilibrium. Treating the underlying condition may 
involve surgical removal of the parathyroid gland in the 
case of hypophosphatemia caused by hyperparathy- 
roidism; initiating hormone therapy in cases of hyper- 
phosphatemia caused by hypoparathyroidism; ceasing 
intake of drugs or medications that contribute to phos- 
phorus imbalance; or instigating measures to restore 
proper kidney function. 


Restoring phosphorus equilibrium in cases of mild 
hypophosphatemia may include drinking a prescribed 
solution that is rich in phosphorus; however, since this 
solution can cause diarrhea, many doctors recommend 
that patients drink 1 qt (0.9 L) of skim milk per day 
instead, since milk and other diary products are signifi- 
cant sources of phosphate. Other phosphate-rich foods 
include green, leafy vegetables; peas and beans; nuts; 
chocolate; beef liver; turkey; and some cola drinks. 
Severe hypophosphatemia may be treated with the admin- 
istration of an intravenous solution containing phosphate. 


Restoring phosphorus equilibrium in cases of mild 
hyperphosphatemia involves restricting intake of phos- 
phorus-rich foods and taking a calcium-based antacid 
that binds to the phosphate and blocks its absorption in 
the intestines. In cases of severe hyperphosphatemia, an 
intravenous infusion of calcium gluconate may be 
administered. Dialysis may also be required in severe 
cases to help remove excess phosphate from the blood. 


Prognosis 


The prognosis for treating hyperphosphatemia and 
hypophosphatemia are excellent, though in cases where 
these problems are due to genetic disease, life-long hor- 
mone treatment may be necessary. 


Prevention 


Phosphorus imbalances caused by hormonal disor- 
ders or other genetically determined conditions cannot be 
prevented. Hypophosphatemia resulting from poor 
dietary intake can be prevented by eating foods rich in 
phosphates, and hypophosphatemia caused by overuse of 
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diuretics or antacids can be prevented by strictly follow- 
ing instructions concerning proper dosages, as can 
hyperphosphatemia due to excessive use of enemas or 
laxative. Finally, patients on dialysis or who are being 
fed intravenously should be monitored closely to prevent 
phosphorus imbalances. 


Resources 


BOOKS 

Bales, C. W., and M. K. Drezner. “Divalent Ion Homeostasis: 
Calcium and Phosphorus Metabolism.” In Textbook of 
Internal Medicine, ed. W. N. Kelley. New York: J. B. Lip- 
pincott Co., 1992. 
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rison’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 
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Photoallergy see Photosensitivity 
Photokeratitis see Keratitis 


i Photorefractive keratectomy 


and laser-assisted in-situ 
keratomileusis 


Definition 


Photorefractive keratectomy (PRK) and laser-assist- 
ed in-situ keratomileusis (LASIK) are two similar surgi- 
cal techniques that use an excimer laser to correct near- 
sightedness (myopia) by reshaping the cornea. The 
cornea is the clear outer structure of the eye that lies in 
front of the colored part of the eye (iris). PRK and 
LASIK are two forms of vision-correcting (refractive) 
surgery. The two techniques differ in how the surface 
layer of the cornea is treated. As of mid 1998, two eximer 
lasers (Summit and Visx) had been approved for laser 
vision correction (refractive surgery using a laser) in the 
PRK procedure. Since then, Visx, Summit, and other 
lasers have received approval by the Food and Drug 
Administration (FDA) for use in LASIK procedures. 


Purpose 


The purpose of both LASIK and PRK is to correct 
nearsightedness in persons who don’t want to, or can’t, 
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wear eye glasses or contact lenses. Most patients are able to 
see well enough to pass a driver’s license exam without 
glasses or contact lenses after the operation. After approxi- 
mately age 40, the lens in the eye stiffens making it harder 
to focus up close. Because laser vision correction only 
affects the cornea, the procedures do not eliminate the need 
for reading glasses. Patients should be wary of any ads that 
“guarantee” 20/20 vision. Patients should also make sure 
that the laser being used is approved by the FDA. 


Precautions 


Patients should be over 18 years of age, have healthy 
corneas, and have vision that has been stable for the past 
year. People who may not be good candidates for these 
procedures are pregnant women or women who are 
breastfeeding (vision may not be stable); people with 
scarred corneas or macular disease; people with autoim- 
mune diseases (i.e., systemic lupus erythematosus or 
rheumatoid arthritis), or people with diabetes. Patients 
with glaucoma should not have LASIK because the 
intraocular pressure (IOP) of the eye is raised during the 
procedure. A patient with persistent lid infections (i.e., 
blepharitis) may not be a good candidate because of an 
increased risk of infection. An ophthalmologist who spe- 
cializes in laser vision correction can determine who 
would be likely to benefit from the operation and suggest 
which of the two operations might be more appropriate 
for any given patient. 


If a patient is thinking of having cataract surgery, 
they should discuss it with the doctor. During cataract 
surgery an intracocular lens (IOL) will be inserted and 
that alone may correct distance vision. 


Description 


PRK and LASIK are both performed with an excimer 
laser, which uses a cold beam of ultraviolet light to sculpt 
or reshape the cornea so that light will focus properly on 
the retina. The cornea is the major focusing structure of 
the eye. The retina sends the image focused on it to the 
brain. In myopia, the cornea is either too steep or the eye 
is too long for a clear image to be focused on the retina. 
PRK and LASIK flatten out the cornea so that the image 
will focus more precisely on the retina. 


In PRK, the surface of the cornea is removed by the 
laser. In LASIK, the outer layer of the cornea is sliced, 
lifted, moved aside while the cornea is reshaped with the 
laser, then replaced to speed healing. Both procedures 
cause the cornea to become flatter, which corrects the 
nearsighted vision. 


At least one laser has been approved to treat mild 
astigmatism as of 2000. Correcting farsightedness 
(hyperopia) may be possible in the future. 
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These laser vision-correcting procedures are rapidly 
replacing radial keratotomy (RK), an earlier form of 
refractive surgery that involved cutting the cornea with a 
scalpel in a pattern of radiating spokes. RK has declined 
in popularity since the approval of the excimer laser in 
1995, falling from a high of 250,000 procedures per- 
formed per year in 1994 to 50,000 in 1997. 


For both LASIK and PRK, the patient’s eye is 
numbed with anesthetic drops. No injections are neces- 
sary. The patient is awake and relaxed during the pro- 
cedure. 


LASIK is sometimes referred to as a “flap and zap” 
procedure because a thin flap of tissue is temporarily 
removed from the surface of the cornea and the under- 
lying cornea is then “zapped” with a laser. Prior to the 
surgery, the surface of the cornea is marked with a dye 
marker so that the flap of cornea can be precisely 
aligned when it is replaced. The doctor places a suction 
ring on the eye to hold it steady. During this part of the 
operation, which lasts only a few seconds, the patient is 
not able to see. A surgical instrument called a microker- 
atome is passed over the cornea to create a very thin 
flap of tissue. The IOP is increased at this time which is 
why it is contraindicated in patients with glaucoma. 
This thin tissue layer is folded back. The cornea is 
reshaped with the laser beam and the cell layer is 
replaced. Because the cell layer is not permanently 
removed, patients have a faster recovery time and expe- 
rience far less discomfort than with PRK. An antibiotic 
drop is put in and the eye is patched until the following 
day’s checkup. 


In PRK, a small area of the surface layer of the 
cornea is vaporized. It takes about three days for the sur- 
face cells to grow back and vision will be blurred. Some 
patients describe it as “looking through Vaseline.” PRK 
is generally recommended for patient’s with mild to 
moderate myopia (usually under -5.00 diopters). 


With both PRK and LASIK, there is a loud tapping 
sound from the laser and a burning smell as the cornea is 
reshaped. The surgery itself is painless and takes only a 
minute or two. Patients are usually able to return home 
immediately after surgery. Most patients wait (up to six 
months) before they have the second one done. This 
allows the first eye to heal and to see if there were com- 
plications from the surgery. 


The cost of these procedures can vary with geo- 
graphic area and the doctor. In general, the procedure 
costs $1,350—$2,500 per eye for PRK and about $500 
more per eye for LASIK. PRK and LASIK are generally 
not covered by insurance. However, insurance may cover 
these procedures for people in certain occupations, such 
as police officers and firefighters. 
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Preparation 


If a patient wears contact lenses, they should not be 
worn for a few weeks prior to surgery. It also is important 
to discontinue contact lens wear prior to the visual exams 
to make sure vision is stable. The doctor should be 
advised of contact lens wear. 


Upon arrival at the doctor’s office on the day of 
surgery, patients are given some eye drops and a sedative, 
such as Valium, to relax them. Their vision is tested. 
They rest while waiting for the sedative to take effect. 
Immediately before the surgery, patients are given local 
anesthetic eye drops. 


Aftercare 


After surgery, antibiotic drops are placed in the eye 
and the eye may be patched. The patient returns for a fol- 
low-up visit the next day. The patient is usually given a 
prescription for eyedrops (usually antibiotic and anti- 
inflammatory). Patients who have had PRK usually feel 
mild discomfort for one to three days after the procedure. 
They may need a bandage contact lens. Patients who 
have had LASIK generally have less, or even no discom- 
fort after the surgery. After LASIK, antibiotic and anti- 
inflammatory drops are generally necessary for one 
week. After PRK, steroidal eye drops may be necessary 
for months. Because steroids may increase the possibility 
of glaucoma or cataracts, it is a big drawback to the pro- 
cedure. The patient should speak with the doctor to see 
how long follow-up medications will be necessary. 


Most patients return to work within one to three 
days after the procedure, although visual recovery from 
PRK may take as long as four weeks. An eye shield may 
be used for about one week at night and patients may be 
sensitive to bright light for a few days. Patients may be 
asked by their doctor to keep water out of their eye for a 
week and to avoid mascara or eyeliner during this period. 


Risks 


There is a risk of under- or over-correction with either 
of these procedures. If vision is under-corrected, a second 
procedure can be performed to achieve results that may be 
closer to 20/20 vision. About 5-10% of PRK patients 
return for an adjustment, as do 10-25% of LASIK 
patients. People with higher degrees of myopia have 
vision that is harder to correct and usually have LASIK 
surgery rather than PRK. This may account for the higher 
incidence of adjustments for LASIK patients. Patients 
with very high myopia (over -15.00 diopters) may experi- 
ence improvement after LASIK, but they are not likely to 
achieve 20/40 vision without glasses. However, their 
glasses will not need to be as thick or heavy after the 
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KEY TERMS 


Blepharitits— An inflammation of the eyelid. 


Cataract—A condition in which the lens of the eye 
turns cloudy and interferes with vision. 


Cornea—The clear, curved tissue layer in front of the 
eye. It lies in front of the colored part of the eye (iris) 
and the black hole in the center of the iris (pupil). 


Diopter (D)—A unit of measure of the power or 
strength of a lens. 


Excimer laser—An instrument that is used to vapor- 
ize tissue with a cold, coherent beam of light with a 
single wavelength in the ultraviolet range. 


Intraocular lens (IOL) implant—A small, plastic 
device (IOL) that is usually implanted in the lens 
capsule of the eye to correct vision after the lens of 
the eye is removed. This is the implant is used in 
cataract surgery. 


Macular degeneration—A condition usually associ- 
ated with age in which the area of the retina called 


surgery. However, most patients, especially those with less 
extreme myopia, do not need glasses after the surgery. 


Haze is another possible side effect. Although hazy 
vision is unlikely, it is more likely to occur after PRK 
than after LASIK. This haze usually clears up. Corneal 
scarring, halos, or glare at night, or an irritating bump on 
the cornea are other possible side effects. As with any 
eye surgery, infection is possible, but rare. Loss of vision 
is possible with these procedures, but this complication 
is extremely rare. 


Most complications from LASIK are related to the 
creation and realignment of the flap. The microkeratome 
must be in good-working order and sharp. LASIK requires 
a great deal of skill on the part of the surgeon and the com- 
plication rate is related to the experience level of the sur- 
geon. In one study, the rate of LASIK complications 
declined from 3% for surgeons during their first three 
months using this technique, to 1% after a year’s experi- 
ence in the technique, to 0% after 18 months experience. 


Normal results 


Most patients experience improvement in their 
vision immediately after the operation and about half of 
LASIK patients are able to see 20/30 within one day of 
the surgery. Vision tends to become sharper over the next 
few days and then stabilizes; however, it is possible to 
have shifts in myopia for the next few months. Vision 
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the macula is impaired due to hardening of the 
arteries (arteriosclerosis). This condition interferes 
with vision. 


Microkeratome—A precision surgical instrument 
that can slice an extremely thin layer of tissue from 
the surface of the cornea. 


Myopia—A vision problem in which distant objects 
appear blurry. Myopia results when the cornea is 
too steep or the eye is too long and the light doesn’t 
focus properly on the retina. People who are 
myopic or nearsighted can usually see near objects 
clearly, but not far objects. 


Refractive surgery—A surgical procedure that cor- 
rects visual defects. 


Retina—The sensory tissue in the back of the eye 
that is responsible for collecting visual images and 
sending them to the brain. 


clears and stabilizes faster after LASIK than after PRK. 
Final vision is achieved within three to six months with 
LASIK and six to eight months with PRK. The vast 
majority of patients (95% for people with low to moder- 
ate myopia and 75% for people with high levels of 
myopia) are able to see 20/40 after either of these proce- 
dures and are able to pass a driver’s license test without 
glasses or contact lenses. 


LASIK is more complicated than PRK because of 
the addition of the microkeratome procedure. However, 
LASIK generally has faster recovery time, less pain, and 
less chance of halos and scarring than PRK. LASIK can 
treat higher degrees of myopia (-5.00— -25.00 diopters). 
LASIK also requires less use of steroids. Patients need to 
speak with qualified, experienced eye surgeons to help in 
choosing the procedure that is right for them. 
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I Photosensitivity 


Definition 


Photosensitivity is any increase in the reactivity of 
the skin to sunlight. 


Description 


The skin is a carefully designed interface between 
our bodies and the outside world. It is infection-proof 
when intact, nearly waterproof, and filled with protective 
mechanisms. Sunlight threatens the health of the skin. 
Normal skin is highly variable in its ability to resist sun 
damage. Natural skin pigmentation is its main protection. 
The term photosensitivity refers to any increase beyond 
what is considered normal variation. 


Causes and symptoms 


There are over three dozen diseases, two dozen 
drugs, and several perfume and cosmetic components 
that can cause photosensitivity. There are also several 
different types of reaction to sunlight—phototoxicity, 
photoallergy, and polymorphous light eruption. In addi- 
tion, prolonged exposure to sunlight, even in normal 
skin, leads to skin aging and cancer. These effects are 
accelerated in patients who have photosensitivity. 
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A skin rash on the front of a woman’s neck caused by a 
photosensitive reaction to sunlight. (Photograph by Dr. P. 
Marazzi, Photo Researchers, Inc. Reproduced by permission.) 


Phototoxicity is a severely exaggerated reaction to 
sunlight caused by a new chemical in the skin. The pri- 
mary symptom is sunburn, which is rapid and can be 
severe enough to blister (a second degree burn). The 
chemicals associated with phototoxicity are usually 
drugs. The list includes several common antibiotics— 
quinolones, sulfonamides, and tetracyclines; diuret- 
ics (water pills); major tranquilizers; oral diabetes 
medication; and cancer medicines. There are also some 
dermatologic drugs, both topical and oral, that can sen- 
sitize skin. 


Photoallergy produces an intense itching rash on 
exposure to sunlight. Patients develop chronic skin 
changes (lichen simplex) as a result of scratching. Some 
of the agents that cause phototoxicity can also cause pho- 
toallergy. Some cosmetic and perfume ingredients, 
including one of the most common sunscreens—para- 
amino benzoic acid (PABA)—<an do this. 


Polymorphous light eruption resembles photoallergy 
in its production of intensely itching rashes in sunlight. 
However, this condition lessens with continued light 
exposure, and so is seen mostly in the spring. Also, there 
does not seem to be an identifiable chemical involved. 


Diseases of several kinds increase skin sensitivity. 


e A hereditary disease called xeroderma pigmentosum 
includes a defect in repair mechanisms that greatly 
accelerates skin damage from sunlight. 


e A family of metabolic diseases called porphyrias pro- 
duce chemicals (porphyrins) that absorb sunlight in the 
skin and thereby cause damage. 


e Albinos lack skin pigment through a genetic defect and 
are thus very sensitive to light. 


e Malnutrition, specifically a deficiency of niacin known 
as pellagra, sensitizes the skin. 
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Phototherapy 


This person had a phototoxic reaction after taking an antibi- 
otic drug. (Photo Researchers, Inc. Reproduced by permission.) 


KEY TERMS 


Biopsy—Surgical removal of tissue for examination. 


e Several diseases like acne, systemic lupus erythe- 
matosus, and herpes simple (fever blisters) decrease 
the resistance of the skin to sun damage. 


Diagnosis 

The pattern of appearance on the skin, a history of 
drug or chemical exposure, and the timing of the symp- 
toms often suggests a diagnosis. A skin biopsy may be 
needed for further clarification. 


Treatment 


Removal of the offending drug or chemical is prima- 
ry. Direct sunlight exposure should be limited. Some 
people must avoid sunlight altogether, while others can 
tolerate some direct sunlight with the aid of sunscreens. 


Prevention 


A sunscreen with an SPF of 15 or greater protects 
most skin from damage. Protective clothing such as hats 
are highly recommended in addition. 


Resources 
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York: McGraw-Hill, 1993. 
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I Phototherapy 


Definition 


Phototherapy, or light therapy, is the administration 
of doses of bright light in order to normalize the body’s 
internal clock and/or relieve depression. 


Purpose 


Phototherapy is prescribed primarily to treat season- 
al affective disorder (SAD), a mood disorder character- 
ized by depression in the winter months, and is occasion- 
ally employed to treat insomnia and jet lag. The exact 
mechanisms by which the treatment works are not known, 
but the bright light employed in phototherapy may act to 
readjust the body’s circadian (daily) rhythms, or internal 
clock. Other popular theories are that light triggers the 
production of serotonin, a neurotransmitter believed to be 
related to depressive disorders, or that it influences the 
body’s production of melatonin, a hormone derived from 
serotonin that may be related to circadian rhythms. 


Precautions 


Patients with eye problems should see an ophthal- 
mologist regularly, both before and during phototherapy. 
Because some ultraviolet rays are emitted by the light 
boxes used in phototherapy, patients taking photosensi- 
tizing medications (medications making the skin more 
sensitive to light) and those who have sun-sensitive skin 
should consult with their physician before beginning 
treatment. Patients with medical conditions that make 
them sensitive to ultraviolet rays should also be seen by a 
physician before starting phototherapy. Patients who 
have a history of mood swings or mania should be moni- 
tored closely, since phototherapy may cause excessive 
mood elevation in some individuals. 


Description 


Phototherapy is generally administered at home. The 
most commonly used phototherapy equipment is a 
portable lighting device known as a light box. The box 
may be mounted upright to a wall, or slanted downwards 
towards a table. The patient sits in front of the box for a 
prescribed period of time (anywhere from 15 minutes to 
several hours). Some patients with SAD undergo pho- 
totherapy sessions two or three times a day, others only 
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once. The time of day and number of times treatment is 
administered depend on the physical needs and lifestyle 
of the individual patient. If phototherapy has been pre- 
scribed for the treatment of SAD, it typically begins in 
the fall months as the days begin to shorten, and contin- 
ues throughout the winter and possibly the early spring. 


The light from a slanted light box is designed to 
focus on the table it sits upon, so patients may look down 
to read or do other sedentary activities during therapy. 
Patients using an upright light box must face the light 
source (although they need not look directly into the 
light). The light sources in these light boxes typically 
range from 2,500—10,000 lux. (In contrast, average 
indoor lighting is 300—500 lux; a sunny summer day is 
about 100,000 lux). 


Phototherapy prescribed for the treatment of SAD may 
be covered by insurance. Individuals requiring phototherapy 
should check with their insurance company to see if the cost 
of renting or purchasing a light box is covered. 


Aftercare 


Patients beginning light therapy for SAD may need 
to adjust the length, frequency, and timing of their pho- 
totherapy sessions to achieve the maximum benefit. 
These patients should keep their doctor informed of their 
progress and the status of their depressive symptoms. 
Occasionally, antidepressants and/or psychotherapy may 
be recommended as an adjunct to phototherapy. 


Risks 


An abnormally elevated or expansive mood (hypo- 
mania) may occur, but it is usually temporary. Some 
patients undergoing phototherapy treatment report side 
effects of eyestrain, headaches, insomnia, fatigue, sun- 
burn, and dry eyes or nose. Most of these effects can be 
managed by adjusting the timing and duration of the pho- 
totherapy sessions. A strong sun block and eye and nose 
drops can alleviate the other problems. Long-term stud- 
ies have shown no negative effects to the eye function of 
individuals undergoing phototherapy treatments. 


Normal results 


Patients with SAD typically report an alleviation of 
depressive symptoms within two to 14 days after begin- 
ning phototherapy. 


Resources 
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KEY TERMS 


Circadian rhythm—The rhythmic repetition of cer- 
tain phenomena in living organisms at about the 
same time each day. 


Lux—A standard unit of measure for illumination. 


Neurotransmitter—A chemical in the brain that 
transmits messages between neurons, or nerve 
cells. 


Photosensitivity—An abnormally heightened reac- 
tion to light. 


Seasonal affective disorder (SAD)—A mood disor- 
der characterized by depression during the winter 
months. An estimated 11 million Americans expe- 
rience SAD. 


Rosenthal, Norman E. Winter Blues: Seasonal Affective Disor- 
der—What It Is and How to Overcome It. New York: Guil- 
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Phototoxic reaction see Photosensitivity 
Phycomycosis see Mucormycosis 


i Physical allergy 


Definition 


Physical allergies are allergic reactions to cold, sun- 
light, heat, or minor injury. 
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Physical examination 


Description 


The immune system is designed to protect the body 
from harmful invaders such as germs. Occasionally, it 
goes awry and attacks harmless or mildly noxious 
agents, doing more harm than good. This event is termed 
allergy if the target is from the outside—like pollen or 
bee venom—and autoimmunity if it is caused by one of 
the body’s own components. 


The immune system usually responds only to certain 
kinds of chemicals, namely proteins. However, non-pro- 
teins can trigger the same sort of response, probably by 
altering a protein to make it look like a target. Physical 
allergy refers to reactions in which a protein is not the 
initial inciting agent. 


Sometimes it takes a combination of elements to 
produce an allergic reaction. A classic example is drugs 
that are capable of sensitizing the skin to sunlight. The 
result is phototoxicity, which appears as an increased 
sensitivity to sunlight or as localized skin rashes on sun- 
exposed areas. 


Causes and symptoms 


e Minor injury, such as scratching, causes itchy welts to 
develop in about 5% of people. The presence of itchy 
welts (urticaria) is a condition is called dermographism. 


e Cold can change certain proteins in the blood so that they 
induce an immune reaction. This may indicate that there 
are abnormal proteins in the blood from a disease of the 
bone marrow. The reaction may also involve the lungs 
and circulation, producing wheezing and fainting. 


Heat allergies can be caused by exercise or even strong 
emotions in sensitive people. 


e Sunlight, even without drugs, causes immediate 
urticaria in some people. This may be a symptom of 
porphyria—a genetic metabolic defect. 


e Elements like nickel and chromium, although not pro- 
teins, commonly cause skin rashes, and iodine allergy 
causes skin rashes and sores in the mouth in allergic 
individuals. 


e Pressure or vibration can also cause urticaria. 


e Water contact can cause aquagenic urticaria, presum- 
ably due to chlorine or some other trace chemical in the 
water, although distilled water has been known to cause 
this reaction. 


When the inflammatory reaction involves deeper 
layers of the skin, urticaria becomes angioedema. The 
skin, especially the lips and eyelids, swells. The tongue, 
throat, and parts of the digestive tract may also be 
involved. Angioedema may be due to physical agents. 
Often the cause remains unknown. 
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KEY TERMS 


Antihistamine—Drugs that block histamine, a 
major cause of itching. 


Hemolysis—Destruction of red blood cells. 


Inflammation—Heat, redness, swelling, and pain 
caused by an immune response. 


Diagnosis 


Visual examination of the symptoms usually diag- 
noses the reaction. Further skin tests and review of the 
patient’s photosensitivity may reveal a cause. 


Treatment 


Removing the offending agent is the first step to 
treatment. If sun is involved, shade and sunscreens are 
necessary. The reaction can usually be controlled with 
epinephrine, antihistamines, or cortisone-like drugs. 
Itching can be controlled with cold packs or commercial 
topical agents that contain menthol, camphor, eucalyptus 
oil, aloe, antihistamines, or cortisone preparations. 


Prognosis 


If the causative agent has been diagnosed, avoidance 
of or protection against the allergen cures the allergy. 
Usually, allergies can be managed through treatment. 


Resources 


BOOKS 

Bolognia, Jean L., and Irwin M. Braverman. “Skin Manifesta- 
tions of Internal Disease.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

Frank, Michael M. “Urticaria and Angioedema.” In Cecil Text- 
book of Medicine, ed. J. Claude Bennett and Fred Plum. 
Philadelphia: W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


i Physical examination 


Definition 


A physical examination is an evaluation of the body 
and its functions using inspection, palpation (feeling 
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with the hands), percussion (tapping with the fingers), 
and auscultation (listening). A complete health assess- 
ment also includes gathering information about a per- 
son’s medical history and lifestyle, doing laboratory 
tests, and screening for disease. 


Purpose 


The annual physical examination has been replaced 
by the periodic health examination. How often this is 
done depends on the patient’s age, sex, and risk factors 
for disease. The United States Preventative Services Task 
Force (USPSTF) has developed guidelines for preventa- 
tive health examinations that health care professionals 
widely follow. Organizations that promote detection and 
prevention of specific diseases, like the American Cancer 
Society, generally recommend more intensive or frequent 
examinations. 


A comprehensive physical examination provides an 
opportunity for the health care professional to obtain 
baseline information about the patient for future use, and 
to establish a relationship before problems happen. It 
provides an opportunity to answer questions and teach 
good health practices. Detecting a problem in its early 
stages can have good long-term results. 


Precautions 


The patient should be comfortable and treated with 
respect throughout the examination. As the examination 
procedes, the examiner should explain what he or she is 
doing and share any relevant findings. 


Description 


A complete physical examination usually starts at 
the head and proceeds all the way to the toes. However, 
the exact procedure will vary according to the needs of 
the patient and the preferences of the examiner. An aver- 
age examination takes about 30 minutes. The cost of the 
examination will depend on the charge for the profes- 
sional’s time and any tests that are done. Most health 
plans cover routine physical examinations including 
some tests. 


The examination 


First, the examiner will observe the patient’s appear- 
ance, general health, and behavior, along with measuring 
height and weight. The vital signs—including pulse, 
breathing rate, body temperature, and blood pressure— 
are recorded. 


With the patient sitting up, the following systems are 
reviewed: 
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e Skin. The exposed areas of the skin are observed; the 
size and shape of any lesions are noted. 


e Head. The hair, scalp, skull, and face are examined. 


e Eyes. The external structures are observed. The internal 
structures can be observed using an ophthalmoscope (a 
lighted instrument) in a darkened room. 


e Ears. The external structures are inspected. A lighted 
instrument called an otoscope may be used to inspect 
internal structures. 


e Nose and sinuses. The external nose is examined. The 
nasal mucosa and internal structures can be observed 
with the use of a penlight and a nasal speculum. 


e Mouth and pharynx. The lips, gums, teeth, roof of the 
mouth, tongue, and pharynx are inspected. 


e Neck. The lymph nodes on both sides of the neck and 
the thyroid gland are palpated (examined by feeling 
with the fingers). 


e Back. The spine and muscles of the back are palpated 
and checked for tenderness. The upper back, where the 
lungs are located, is palpated on the right and left sides 
and a stethoscope is used to listen for breath sounds. 


e Breasts and armpits. A woman’s breasts are inspected 
with the arms relaxed and then raised. In both men and 
women, the lymph nodes in the armpits are felt with the 
examiner’s hands.While the patient is still sitting, 
movement of the joints in the hands, arms, shoulders, 
neck, and jaw can be checked. 


Then while the patient is lying down on the examin- 
ing table, the examination includes: 


e Breasts. The breasts are palpated and inspected for lumps. 


e Front of chest and lungs. The area is inspected with the 
fingers, using palpation and percussion. A stethoscope 
is used to listen to the internal breath sounds. 


The head should be slightly raised for: 


e Heart. A stethoscope is used to listen to the heart’s rate 
and rhythm. The blood vessels in the neck are observed 
and palpated. 


The patient should lie flat for: 


e Abdomen. Light and deep palpation is used on the 
abdomen to feel the outlines of internal organs including 
the liver, spleen, kidneys, and aorta, a large blood vessel. 


e Rectum and anus. With the patient lying on the left 
side, the outside areas are observed. An internal digital 
examination (using a finger), is usually done if the 
patient is over 40 years old. In men, the prostate gland 
is also palpated. 


e Reproductive organs. The external sex organs are 
inspected and the area is examined for hernias. In men, 
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Physical examination 


KEY TERMS 


Auscultation—The process of listening to sounds 
that are produced in the body. Direct auscultation 
uses the ear alone, such as when listening to the 
grating of a moving joint. Indirect auscultation 
involves the use of a stethoscope to amplify the 
sounds from within the body, like a heartbeat. 


Hernia—The bulging of an organ, or part of an 
organ, through the tissues normally containing it; 
also called a rupture. 


Inspection—The visual examination of the body 
using the eyes and a lighted instrument if needed. 
The sense of smell may also be used. 


Ophthalmoscope—Lighted device for studying the 
interior of the eyeball. 


Otoscope—An instrument with a light for examin- 
ing the internal ear. 


Palpation—The examination of the body using the 
sense of touch. There are two types: light and deep. 


the scrotum is palpated. In women, a pelvic examina- 
tion is done using a speculum and a Papamnicolaou test 
(Pap test) may be taken. 


e Legs. With the patient lying flat, the legs are inspected 
for swelling, and pulses in the knee, thigh, and foot area 
are found. The groin area is palpated for the presence of 
lymph nodes. The joints and muscles are observed. 


e Musculoskeletel system. With the patient standing, the 
straightness of the spine and the alignment of the legs 
and feet is noted. 


e Blood vessels. The presence of any abnormally enlarged 
veins (varicose), usually in the legs, is noted. 


In addition to evaluating the patient’s alertness and 
mental ability during the initial conversation, additional 
inspection of the nervous system may be indicated: 


e Neurologic screen. The patient’s ability to take a few 
steps, hop, and do deep knee bends is observed. The 
strength of the hand grip is felt. With the patient sitting 
down, the reflexes in the knees and feet can be tested with 
a small hammer. The sense of touch in the hands and feet 
can be evaluated by testing reaction to pain and vibration. 


e Sometimes additional time is spent examining the 12 
nerves in the head (cranial) that are connected directly 
to the brain. They control the sense of smell, strength of 
muscles in the head, reflexes in the eye, facial move- 
ments, gag reflex, and muscles in the jaw. General mus- 
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Percussion—An assessment method in which the 
surface of the body is struck with the fingertips to 
obtain sounds that can be heard or vibrations that 
can be felt. It can determine the position, size, and 
consistency of an internal organ. It is done over the 
chest to determine the presence of normal air con- 
tent in the lungs, and over the abdomen to evaluate 
air in the loops of the intestine. 


Reflex—An automatic response to a stimulus. 


Speculum—An instrument for enlarging the open- 
ing of any canal or cavity in order to facilitate 
inspection of its interior. 


Stethoscope—A Y-shaped instrument that amplifies 
body sounds such as heartbeat, breathing, and air in 
the intestine. Used in auscultation. 


Varicose veins—The permanent enlargement and 
twisting of veins, usually in the legs. They are most 
often seen in people with occupations requiring 
long periods of standing, and in pregnant women. 


cle tone and coordination, and the reaction of the 
abdominal area to stimulants like pain, temperature, 
and touch would also be evaluated. 


Preparation 


Before visiting the health care professional, the 
patient should write down important facts and dates 
about his or her own medical history, as well as those of 
family members. He or she should have a list of all med- 
ications with their doses or bring the actual bottles of 
medicine along. If there are specific concerns about any- 
thing, writing them down is a good idea. 


Before the physical examination begins, the bladder 
should be emptied and a urine specimen can be collected 
in a small container. For some blood tests, the patient may 
be told ahead of time not to eat or drink after midnight. 


The patient usually removes all clothing and puts on 
a loose-fitting hospital gown. An additional sheet is pro- 
vided to keep the patient covered and comfortable during 
the examination. 


Aftercare 


Once the physical examination has been completed, 
the patient and the examiner should review what laborato- 
ry tests have been ordered and how the results will be 
shared with the patient. The medical professional should 
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discuss any recommendations for treatment and follow- 
up visits. Special instructions should be put in writing. 
This is also an opportunity for the patient to ask any 
remaining questions about his or her own health concerns. 


Normal results 


Normal results of a physical examination correspond 
to the healthy appearance and normal functioning of the 
body. For example, appropriate reflexes will be present, 
no suspicious lumps or lesions will be found, and vital 
signs will be normal. 


Abnormal results 


Abnormal results of a physical examination include 
any findings that indicated the presence of a disorder, dis- 
ease, or underlying condition. For example, the presence 
of lumps or lesions, fever, muscle weakness or lack of 
tone, poor reflex response, heart arhythmia, or swelling of 
lymph nodes will point to a possible health problem. 


Resources 


BOOKS 

Bates, Barbara. A Guide to Physical Examination and History 
Taking. Philadelphia: Lippincott Co., 1995. 

Talking with Your Doctor: A Guide for Older People. Bethesda, 
MD: National Institute on Aging, National Institutes of 
Health, 1994. 


Karen Ericson, RN 


Physical therapy see Rehabilitation 


i Pica 


Definition 


Pica is the persistent craving and compulsive eating 
of non-food substances. 


Description 


The puzzling phenomenon of pica has been recog- 
nized and described since ancient times. Pica has been 
observed in ethnic groups worldwide, in both primitive 
and modernized cultures, in both sexes, and in all age 
groups. The word pica comes from the Latin name for 
magpie, a bird known for its unusual and indiscriminate 
eating habits. In addition to humans, pica has been 
observed in other animals, including the chimpanzee. 
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Pica in humans has many different subgroups, 
defined by the substance that is ingested. Some of the 
most commonly described types of pica are eating earth, 
soil or clay (geophagia), ice (pagophagia) and starch 
(amylophagia). However, pica involving dozens of other 
substances, including cigarette butts and ashes, hair, 
paint chips, and paper have also been reported. 


Although pica can occur in individuals of any back- 
ground, a higher incidence of pica is associated with: 


* pregnancy 

e developmental delay and mental retardation 
e psychiatric disease and autism 

e early childhood 


e poor nutrition or low blood levels of iron and other 
minerals 


e certain cultural or religious traditions 


Causes and symptoms 


Evidence suggests that there may be several causes 
of pica. One widely held theory points to iron deficiency 
as a major cause of pica. Several reports have described 
pica in individuals with documented iron deficiency, 
although there has been uncertainty as to whether the 
iron deficiency was a cause of pica or a result of it. 
Because some substances, such as clay, are believed to 
block the absorption of iron into the bloodstream, it was 
thought that low blood levels of iron could be the direct 
result of pica. However, some studies have shown that 
pica cravings in individuals with iron deficiency stop 
once iron supplements are given to correct the deficiency. 
Another study looked specifically at the rate of iron 
absorption during pica conditions and normal dietary 
behavior, and showed that the iron absorption was not 
decreased by pica. In addition, low blood levels of iron 
commonly occur in pregnant women and those with poor 
nutrition, two populations at higher risk for pica. Such 
findings offer strong support of iron deficiency as a 
cause, rather than result, of pica. 


Other reports suggest that pica may have a psycho- 
logical basis and may even fall into the spectrum of 
obsessive-compulsive disorder. Pica has a higher inci- 
dence in populations with an underlying diagnosis 
involving mental functioning. These diagnoses include 
psychiatric conditions like schizophrenia, developmen- 
tal disorders including autism, and conditions with men- 
tal retardation. These conditions are not characterized by 
iron deficiency, which supports a psychological compo- 
nent in the cause of pica. 


Cultural and religious traditions may also play a role 
in pica behavior. In some cultures, non-food substances 
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Pica 


are believed to have positive health or spiritual effects. 
Among some African Americans in the south, ingesting a 
particular kind of white clay is believed to promote health 
and reduce morning sickness during pregnancy. Other 
cultures practice pica out of belief that eating a particular 
substance may promote fertility or bring good luck. 


The hallmark feature of pica, consistently consum- 
ing non-food substances, often does not present publicly. 
People may be embarrassed to admit to these unusual 
eating habits, and may hide it from their family and 
physician. In other cases, an individual may not report 
the pica to a physician simply because of a lack of 
knowledge of pica’s potential medical significance. 


Because the eating behaviors of pica are not usually 
detected or reported, it is the complications of the behav- 
ior that bring it to attention. Complications vary, depend- 
ing on the type of pica. Geophagia has potential side 
effects that most commonly affect the intestine and 
bowel. Complications can include constipation, cramp- 
ing, pain, obstruction caused by formation of an indi- 
gestible mass, perforation from sharp objects like rocks 
or gravel, and contamination and infection from soil- 
dwelling parasites. 


Amylophagia usually involves the consumption of 
cornstarch and, less frequently, laundry starch. The high 
caloric content of starch can cause excessive weight gain, 
while at the same time leading to malnutrition, as starch 
contributes “empty” calories lacking vitamins and min- 
erals. Amylophagia during pregnancy can mimic gesta- 
tional diabetes in its presentation and even in its poten- 
tial harmful effects on the fetus. 


Pica involving the ingestion of substances such as 
lead-based paint or paper containing mercury can cause 
symptoms of toxic poisoning. Compulsive consumption 
of even a seemingly harmless substance like ice 
(pagophagia) can have negative side effects, including 
decreased absorption of nutrients by the gut. 


Diagnosis 


In order for the diagnosis of pica to be made, there 
must be a history of persistent consumption of a non- 
food substance continuing for a minimum period of one 
month. Infants and toddlers are typically excluded from 
this diagnosis since mouthing objects is a normal devel- 
opmental behavior at that age. Individuals with mental 
retardation who function at or below an approximate 
cognitive level of 18 months may also be exempt form 
this diagnosis. 


Pica is most often diagnosed when a report of such 
behaviors can be provided by the patient or documented 
by another individual. In other cases, pica is diagnosed 
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after studies have been performed to assess the present- 
ing symptoms. For example, imaging studies ordered to 
assess severe gastrointestinal complaints may reveal 
intestinal blockage with an opaque substance; such a 
finding is suggestive of pica. Biopsy of intestinal con- 
tents can also reveal findings, such as parasitic infection, 
consistent with pica. Pica may also be suspected if 
abnormal levels of certain minerals or chemicals are 
detected in the blood. 


Treatment 


Treatment of pica will often depend on the cause and 
type of pica. Conventional medical treatment may be 
appropriate in certain situations. For example, supple- 
mentation with iron-containing vitamins has been shown 
to cause the unusual cravings to subside in some iron- 
deficient patients. 


Medical complications and health threats, including 
high lead levels, bowel perforation or intestinal obstruc- 
tion, will require additional medical management, 
beyond addressing the underlying issue of pica. 


Alternative treatment 


Because most cases of pica do not have an obvious 
medical cause, treatment with counseling, education, and 
nutritional management is often more successful and 
more appropriate than treatment with medication. Some 
therapists specializing in eating disorders may have 
expertise in treating pica. 


Prognosis 


The prognosis for individuals with pica varies great- 
ly, according to the type and amount of substance ingest- 
ed, the extent of presenting side effects, and the success 
of treatment. Many of the side effects and complications 
of pica can be reversed once the behavior is stopped, 
while other complications, including infection and bowel 
perforation, pose significant health threats and if not suc- 
cessfully treated may result in death. 


When seen in children, pica behavior tends to lessen 
with age. However, individuals with a history of pica are 
more likely to experience it again. Counseling and nutri- 
tional education can reduce the risk of recurrence. 


Prevention 


There are no known methods of preventing pica. How- 
ever, once pica is known or suspected, measures can be 
taken to reduce further ingestion of non-food substances. 
Removing the particular substance from readily accessible 
areas can be helpful. Close observation of the individual 
with pica may limit inappropriate eating behaviors. 
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KEY TERMS 


Amylophagia—The compulsive eating of purified 
starch, typically cornstarch or laundry starch. 


Geophagia—The compulsive eating of earth sub- 
stances, including sand, soil, and clay. 


Pagophagia—The compulsive eating of ice. 
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l Pickwickian syndrome 


Definition 


A group of symptoms that generally accompany 
massive obesity. 


Description 


Pickwickian syndrome is a complex of symptoms 
that primarily affect patients with extreme obesity. The 
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syndrome is named after a character in a Charles Dickens 
novel, The Pickwick Papers, who seemed to show some 
of the traits of this disease. 


The major health problem that occurs in patients 
with this disease is sleep apnea. This is caused in part by 
the excess amounts of fatty tissue surrounding the chest 
muscles. This excess fat places a strain on the heart, 
lungs, and diaphragm of the patient, making it difficult to 
breathe. 


Causes and symptoms 


The major cause of Pickwickian syndrome is extreme 
obesity. This obesity places an excessive load on the pul- 
monary system. The role of genetics is also being studied. 
Symptoms of Pickwickian syndrome include excessive 
daytime sleepiness, shortness of breath due to elevated 
blood carbon dioxide pressure, disturbed sleep at night, and 
flushed face. The skin can also have a bluish tint, and the 
patient may have high blood pressure, an enlarged liver, 
and an abnormally high red blood cell count. 


Diagnosis 


Some tests that can be used to diagnose this condi- 
tion include echocardiography to determine heart 
enlargement or pulmonary hypertension. Giving the 
patient multiple sleep latency tests can help give an 
objective measurement of daytime sleepiness. Magnetic 
resonance imaging (MRI), computed tomography (CT) 
scans, or fiberoptic evaluation of the upper airway may 
also be used. 


Treatment 


The primary treatment for Pickwickian syndrome 
is focused on weight loss and increased physical activi- 
ty. Also, medroxyprogesterone may help improve the 
condition. 


Prognosis 


Pickwickian sydnrome is entirely reversible if it is 
diagnosed and treated properly. If the problem goes undi- 
agnosed, the outcome can be fatal. 


Prevention 


Prevention of Pickwickian syndrome can be 
achieved by maintaining a healthy body weight and get- 
ting the proper amount of exercise. For prevention of the 
sleep apnea that generally accompanies Pickwickian syn- 
drome, there are several possible treatments. If the sleep 
apnea is only present when the patient is flat on their 
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Piercing and tattoos 


KEY TERMS 


Latency—The period of inactivity between the 
time a stimulus is provided and the time a 
response occurs. 


Obesity—Exceeding one’s normal weight by 20%. 
A person suffering from extreme obesity would 
exceed their normal weight by a much higher per- 
centage. 


Pulmonary system—Lungs and respiratory system 
of the body. 


back, a tennis ball can be sewn into the sleep clothes to 
remind the patient not to sleep on their back. For more 
severe cases of sleep apnea, a tonsillectomy or the use of 
dental appliances may be recommended. 


Resources 


BOOKS 
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PID see Pelvic inflammatory disease 


i Piercing and tattoos 


Definition 


Body piercing and tattoos are a popular form of 
body art that have been practiced throughout history by 
various cultures. 


Description 


Various cultures have embraced adorning their 
bodies with piercings and tattoos throughout history. In 
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Tattoo artist Michael Wilson displaying his own tattoos and 
piercings. (Photograph bySusan Mc Cartney, Photo 
Researchers. Reproduced by permission. 


1992, the 4,000-year-old body of a tattooed man was 
discovered in a glacier on the Austrian border, and his- 
torical research has shown that Egyptians identified tat- 
tooing with fertility and nobility in the period from 
4000-2000 B.C. Similar to tattooing, body piercing also 
has a rich history, which includes being used as a sym- 
bol of royalty and courage. In some hunting and gather- 
ing societies, body piercing and tattoos have long been 
used in initiation rites and as socialization/enculturation 
symbols. 


In today’s industrialized cultures, tattoos and pierc- 
ing are a popular art form shared by people of all ages. 
They are also indicative of a psychology of self-mutila- 
tion, defiance, independence, and belonging, as for 
example in prison or gang cultures. 


Popular piercing sites include the ear, nasal septum, 
eyebrow, tongue, cheek, navel, labia, and penis. Tattoos 
permanently mark various areas on the body. 
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Piercing is performed quickly and without anesthe- 
sia by either a spring-loaded ear-piercing gun or piercing 
needles, with the needle diameter varying from six to 18 
gauge. The skin is cleaned, then the needle and jewelry 
are inserted through the tissue in one swift motion. A 
piercing is done without anesthesia and is typically com- 
pleted in tattoo or beauty parlors. 


Originating from the Tahitian word tattau, meaning 
“to mark,” tattoos are relatively permanent marks or 
designs on the skin. An electric needle injects colored 
pigment into small deep holes made in the skin to form 
the tattoo. Prison tattoo techniques are usually very crude, 
in marked contrast to the highly skilled art practiced in 
Japan and also performed in America and Europe. 


Causes and symptoms 


While piercing and tattooing are popular, both pre- 
sent definite health risks. Tattoos can lead to the transmis- 
sion of infectious diseases, such as hepatitis B and C, and 
theoretically HIV, when proper sterilization and safety 
procedures are not followed. Body piercing also presents 
the risk of chronic infection, scarring, hepatitis B and C, 
tetanus, and skin allergies to the jewelry that is used. 


Body piercing and tattooing are unregulated in most 
United States states, but illegal in some. The American Den- 
tal Association (ADA) opposes oral (tongue, lip or cheek) 
piercing, and the American Academy of Dermatology is 
against all forms of body piercing except ear lobe piercing. 


Diagnosis 

Some of the signs of an infection from either piercing 
or tattoos are obvious, such as inflammation of the 
pierced or tattooed area, while the symptoms of hepatitis 
C, the most common blood-borne infection in the United 
States, may not be so obvious. Allergic responses to tat- 
toos may occur due to the pigment compounds used, such 
as oxides of iron, mercury, chromium, cadmium, and 
cobalt and synthetic organic dyes. Symptoms of an aller- 
gic reaction include swelling, redness and severe itching. 


Most infections from piercing are due to the use of 
non-sterile techniques. The skin pathogens streptococcus 
and staphylococcus are most frequently involved in skin 
infections from piercing. The fleshy tissue around the 
pierced area may weaken and tear, leading for example, to a 
badly disfigured earlobe. Other common complications 
include contact dermatitis and scars. Piercing can result in 
endocarditis, urethral rupture, and a serious infection of the 
penis foreskin leading to severe disability or even death. 


Treatment 


Treatment of a local infection from piercing includes 
warm compresses and antibacterial ointment for local 
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KEY TERMS 


Endocarditis—Infection of a valve inside the heart. 
Hepatitis—Inflammation of the liver. 


Socialization—Process by which new members of 
a social group are integrated in the group. 


infections, to a five-day course of oral antibiotic therapy. 
If hepatitis B or C is confirmed, then a series of diet and 
lifestyle changes, such as the elimination of alcohol, is 
recommended to control the disease. 


There are four methods to remove tattoos, including: 
surgical removal that involves cutting the tattoo away; 
sanding the skin with a wire brush to remove the epider- 
mis and dermis layers in a process called dermabrasion; 
using a salt solution to soak the tattooed skin (salabra- 
sion); and scarification, removing the tattoo with an acid 
solution to form a scar in its place. 


Prognosis 


Depending on the type of infection resulting from 
either piercing or tattoos, the treatment and prognosis 
vary. Minor infections respond well to antibiotic therapy, 
while blood borne diseases such as hepatitis B and C 
cause life-altering results. Disfigurement may or may not 
be fully correctable by later plastic surgery. 


Prevention 


The best way to prevent infection from piercing or 
tattoos is not to get one in the first place. Procedures 
should be performed in a sterile environment by an 
experienced professional. An autoclave (a heat 
machine regulated by the Food and Drug Administra- 
tion) should be available on the premises to clean nee- 
dles and tubes after each customer, and people per- 
forming the procedure should wear latex gloves when 
applying the tattoo. 


Piercing should be completed with smoothly pol- 
ished jewelry made of 14 or 18 carat gold, titanium, sur- 
gical steel or niobium. An allergic reaction can result 
with the use of jewelry made of brass plate or containing 
a nickel alloy. Healing time from a piercing range from 
six months to two years. A piercing should be completed 
in a sterile environment that uses every precaution to 
reduce the risk of infection. Excessive force, such as 
exerting a strong pull, should never be applied to jewelry 
inserted into pierced body parts to avoid tearing and 
injuring the tissues. 
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Pilates 


Resources 


PERIODICALS 

Abbasi, Kamran. “Body Piercing” British Medical Journal 
(April 14, 2001): 936. 

Brown, Kelli McCormack, Paula Perlmutter, and Robert J. 
McDermott. “Youth and Tattoos: What School Health Per- 
sonnel Should Know.” Journal of School Health (Novem- 
ber 2000): 355. 

Edy, Carolyn. “Body Piercing Woes: One More Reason to 
Think Twice Before Getting Your Navel Pierced.” Yoga 
Journal (June 30, 2000): 36. 

Weir, Erica. “Navel Gazing: A Clinical Glimpse at Body Pierc- 
ing.” Canadian Medical Association Journal (March 
2001): 864. 


Beth Kapes 


i Pilates 


Definition 


Pilates or Physical mind method, is a series of non- 
impact exercises designed by Joseph Pilates to develop 
strength, flexibility, balance, and inner awareness. 


Purpose 


Pilates is a form of strength and flexibility training 
that can be done by someone at any level of fitness. The 
exercises can also be adapted for people who have limit- 
ed movement or who use wheel chairs. It is an engaging 
exercise program that people want to do. Pilates pro- 
motes a feeling of physical and mental well-being and 
also develops inner physical awareness. Since this 
method strengthens and lengthens the muscles without 
creating bulk, it is particularly beneficial for dancers and 
actors. Pilates is also helpful in preventing and rehabili- 
tating from injuries, improving posture, and increasing 
flexibility, circulation, and balance. Pregnant women 
who do these exercises can develop body alignment, 
improve concentration, and develop body shape and tone 
after pregnancy. According to Joseph Pilates, “You will 
feel better in 10 sessions, look better in 20 sessions and 
have a completely new body in 30 sessions.” 


Description 
Origins 


Joseph Pilates, the founder of the Pilates method 
(also simply referred to as “the method”) was born in 
Germany in 1880. As a frail child with rickets, asthma, 
and rheumatic fever, he was determined to become 
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stronger. He dedicated himself to building both his body 
and his mind through practices which included yoga, 
zen, and ancient Roman and Greek exercises. His condi- 
tioning regime worked and he became an accomplished 
gymnast, skier, boxer, and diver. 


While interned in England during World War I for 
being a German citizen, Pilates became a nurse. During 
this time, he designed a unique system of hooking springs 
and straps to a hospital bed in order to help his disabled 
and immobilized patients regain strength and movement. 
It was through these experiments that he recognized the 
importance of training the core abdominal and back mus- 
cles to stabilize the torso and allow the entire body to 
move freely. This experimentation provided the founda- 
tion for his style of conditioning and the specialized exer- 
cise equipment associated with the Pilates method. 


Pilates emigrated to the United States in 1926 after 
the German government invited him to use his condition- 
ing methods to train the army. That same year he opened 
the first Pilates studio in New York City. Over the years, 
dancers, actors, and athletes flocked to his studio to heal, 
condition, and align their bodies. 


Joseph Pilates died at age 87 in a fire at his studio. 
Although his strength enabled him to escape the flames 
by hanging from the rafters for over an hour, he died 
from smoke inhalation. He believed that ideal fitness is 
“the attainment and maintenance of a uniformly devel- 
oped body with a sound mind fully capable of naturally, 
easily, and satisfactorily preforming our many and varied 
daily tasks with spontaneous zest and pleasure.” 


During the initial meeting, an instructor will analyze 
the client’s posture and movement and design a specific 
training program. Once the program has been created, 
the sessions usually follow a basic pattern. A session 
generally begins with mat work and passive and active 
stretching. In passive stretching, the instructor moves and 
presses the client’s body to stretch and elongate the mus- 
cles. During the active stretching period, the client pre- 
forms the stretches while the instructor watches their 
form and breathing. These exercises warm up the mus- 
cles in preparation for the machine work. The machines 
help the client to maintain the correct positioning 
required for each exercise. 


There are 500 exercises that were developed by 
Joseph Pilates. “Classical” exercises, according to the 
Pilates Studio in New York involve several principles. 
These include concentration, centering, flowing move- 
ment, and breath. Some instructors teach only the classi- 
cal exercises originally taught by Joseph Pilates. Others 
design new exercises that are variations upon these clas- 
sical forms in order to make the exercises more accessi- 
ble for a specific person. 
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There are two primary exercise machines used for 
Pilates, the Universal Reformer and the Cadillac, and 
several smaller pieces of equipment. The Reformer 
resembles a single bed frame and is equipped with a car- 
riage that slides back and forth and adjustable springs 
that are used to regulate tension and resistance. Cables, 
bars, straps, and pulleys allow the exercises to be done 
from a variety of positions. Instructors usually work with 
their clients on the machines for 20—45 minutes. During 
this time, they are observing and giving feedback about 
alignment, breathing, and precision of movement. The 
exercises are done slowly and carefully so that the move- 
ments are smooth and flowing. This requires focused 
concentration and muscle control. The session ends with 
light stretching and a cool-down period. 


Once the basics are learned from an instructor, from 
either one-on-one lessons or in a class, it is possible to 
train at home using videos. Exercise equipment for use at 
home is also available and many exercises can be pre- 
formed on a mat. 


A private session costs between $45-75 dollars, 
depending on the part of the country one is in. This 
method is not specifically covered by insurance although 
it may be covered when the instructor is a licensed physi- 
cal therapist. 


Precautions 


Pilates is not a substitute for good physical therapy. 
People with chronic injuries are advised to see a physician. 


Research and general acceptance 


There are no scientific research studies on Pilates. 
However, Pilates appeals to a wide population. Dancers 
and actors originally embraced it as a form of strength 
training that did not create muscle bulk. Professional 
and amateur athletes also use these exercises to prevent 
reinjury. Sedentary people find Pilates to be a gentle, 
non-impact approach to conditioning. Pilates equipment 
and classes can be found in hospitals, health clubs, spas, 
and gyms. 


Resources 


BOOKS 

Knaster, Mirka. Discovering the Body's Wisdom. New York: 
Bantam Books, 1996. 

Pilates, Joseph H., et al. The Complete Writings of Joseph 
Pilates: Return to Life Through Controlology and Your 
Health. New York: Bantam Doubleday, 2000. 

Robinson, Lynne, et al. Body Control: Using the Techniques 
Developed by Joseph Pilates. Trans-Atlantic Publications, 
1998. 
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KEY TERMS 


Yoga—A system of physical, mental, and breath- 
ing exercises developed in India. 


Zen—A form of meditation that emphasizes direct 
experience. 


Siler, Brooke. The Pilates Body: The Ultimate At-Home Guide 
to Strengthening, Lengthening and Toning Your Body- 
Without Machines. New York: Bantam Doubleday, 2000. 


PERIODICALS 

Argo, Carol. “The Pilates Method for a Balanced Body.” Amer- 
ican Fitness (March/April 1999): 52-54. 

Chang, Yahlin. “Grace Under Pressure.” Newsweek Magazine 
(February 28, 2000). 


ORGANIZATIONS 

Physical Mind Institute. 1807 Second Street, Suite 15/16, Santa 
Fe, New Mexico 87505. (505) 988-1990 or (800) 505- 
1990. Fax: (505) 988-2837. <themethod@trail.com>. 
<http:\www.the-method.com>. 

The Pilates Studio. 2121 Broadway, Suite 201, New York, New 
York, 10023-1786. (800)474-5283 or (888) 474-5283 or 
(212)875-0189. Fax: (212) 769-2368. <http\\www. 
pilates-studio.com>. 


Linda Chrisman 


Piles see Hemorrhoids 


f Pinguecula and pterygium 


Definition 


Pinguecula and pterygium are both non-malignant, 
slow-growing proliferations of conjunctival connective 
tissue in the eye. Pterygia, but not pingueculae, extend 
over the cornea. 


Description 


The outer layer of the eyeball consists of the tough 
white sclera and the transparent cornea. The cornea lies in 
front of the colored part of the eye (iris). Overlying the scle- 
ra is a transparent mucous membrane called the conjunctiva. 
The conjunctiva lines the inside of the lids (palpebral con- 
junctiva) and covers the sclera (bulbar conjunctiva). 


Pingueculae and pterygia are common in adults, and 
their incidence increases with age. Pterygia are less com- 
mon than pingueculae. 
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Pinguecula and pterygium 


Pterygium, an overgrowth of the cornea, is usually on the 
inner side of the eye by thickened and degenerative con- 
junctiva. (Photo Researchers, Inc. Reproduced by permission.) 


Pingueculae are seen as small, raised, thickenings of 
the conjunctiva. They may be yellow, gray, white, or col- 
orless. They are almost always to one side of the iris— 
not above or below—and usually on the side closest to 
the nose. A pinguecula may develop into a pterygium. 


Pterygia are conjunctival thickenings that may have 
blood vessels associated with them. They often have a 
triangular-shaped appearance. The pterygia may also 
grow over the cornea and may therefore affect vision. 


Causes and symptoms 


Causes 


The cause or causes of these disorders are unknown, 
but they are more frequent in people who live in sunny 
and windy climates and people whose jobs expose them 
to ultraviolet (UV) light (for example, farmers and arc 
welders). Pingueculae and pterygia also occur in older 
people. It is thought these growths are the result of UV or 
infrared light and irritation. It is also believed that pro- 
longed exposure to these risk factors (that is, UV light) 
increases the chances of occurrence. 


Symptoms 


Although some people with pinguecula constantly 
feel like they have a foreign body in their eye, most are 
asymptomatic. Because the lids can no longer spread the 
tears over a smooth area, dry areas may result. Some 
people with a pterygium are also asymptomatic; some 
feel like they have a foreign body in their eye. Because a 
pterygium can stretch and distort the cornea, some peo- 
ple acquire astigmatism from a pterygium. 


Diagnosis 


An eye doctor (ophthalmologist or optometrist) can 
usually diagnose pingueculae and pterygia by external 
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observation, generally using an instrument called a slit 
lamp. A slit lamp is a microscope with a light source and 
magnifies the structures of the eye for the examiner. How- 
ever, because pingueculae and pterygia can sometimes look 
similar to more serious eye growths, it is important for peo- 
ple to have them checked by an eye care professional. 


Treatment 


Usually, no treatment is needed. Artificial tears can 
be used to relieve the sensation of a foreign body in the 
eye and to protect against dryness. Surgery to remove 
the pinguecula or pterygium is advisable when the effect 
on the cornea causes visual defects or when the thicken- 
ing is causing excessive and recurrent discomfort or 
inflammation. Sometimes surgical removal is also per- 
formed for cosmetic reasons. However, healing from 
this type of surgery, although usually painless, takes 
many weeks, and there is a high rate of recurrence (as 
high as 50-60% in some regions). Accordingly, surgery 
is avoided unless problems due to the pinguecula or 
pterygium are significant. 


Several methods have been used to attempt to reduce 
the recurrence of the pinguecula or pterygium after 
surgery. One method that should be abandoned is beta 
radiation. Although it is effective at slowing the regrowth 
of pingueculae and pterygia, it can cause cataracts. A 
preferable method is the topical application of the anti- 
cancer drug, mitomycin-C. 


Prognosis 


Most pingueculae and pterygia grow slowly and 
almost never cause significant damage, so the prognosis 
is excellent. Again, a diagnosis must be made to rule out 
other more serious disorders. 


Prevention 


There is nothing that has been clearly shown to pre- 
vent these disorders, or to prevent a pinguecula from pro- 
gressing to a pterygium. However, the presence of 
pingueculae and pterygia have been linked to exposure to 
UV radiation. For that reason, UV exposure should be 
reduced. The American Optometric Association (AOA) 
suggests that sunglasses should block 99-100% of UV-A 
and UV-B rays. Patients should speak to their eye care 
professionals about protective coatings on sunglasses or 
regular spectacles. Protecting the eyes from sunlight, 
dust, and other environmental irritants is a good idea. 


Resources 


BOOKS 
Gayton, Johnny L., and Jan R. Ledford. The Crystal Clear 
Guide to Sight for Life. Lancaster: Starburst, 1996. 
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KEY TERMS 


Astigmatism—Asymetric vision problems due to 
irregularities in the cornea. 


Beta radiation—Streams of electrons emitted by 
beta emitters like carbon-14 and radium. 


Conjuctiva—The mucous membrane that covers 
the white part of the eyes and lines the eyelids. 


Cornea—The clear outer covering of the front of 
the eye. It is in front of the colored part of the eye 
(iris) and the iris’s central black hole (pupil). 


Newell, Frank W. Ophthalmology: Principles and Concepts. 
8th ed. St. Louis: Mosby, 1996. 


ORGANIZATIONS 

New York University (NYU), Department of Ophthalmology. 
550 First Ave., New York, NY 10016. (212) 263-6433. 
<http://ophth-www.med.nyu.edu/Ophth>. 


OTHER 

Chang, W. Jerry. “Are Pingueculas in Your Future?” Healthline 
Magazine Dec. 1995. 7 June 1998 <http://www.health- 
line.com>. 


Lorraine Lica, PhD 


Pinkeye see Conjunctivitis 


| Pinta 


Definition 


A bacterial infection of the skin which causes red to 
bluish-black colored spots. 


Description 


Pinta is a skin infection caused by the bacterium Tre- 
ponema carateum, a relative of the bacterium which 
causes syphilis. The word “pinta” comes from the Span- 
ish and means “painted.” Pinta is also known as “azula” 
(blue), and “mal de pinto” (pinto sickness). It is one of 
several infections caused by different Treponema bacte- 
ria, which are called “endemic” or “non-venereal” tre- 
ponematoses. 


Pinta is primarily found in rural, poverty-stricken 
areas of northern South America, Mexico, and the 
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Caribbean. The disease is usually acquired during child- 
hood and is spread from one person to another by direct 
skin-to-skin contact. The bacteria enter the skin through 
a small cut, scratch, or other skin damage. Once inside 
the skin, the warmth and moisture allow the bacteria to 
multiply. The bacterial infection causes red, scaly lesions 
on the skin. 


Causes and symptoms 


Pinta is caused by an infection with the bacterium 
Treponema carateum. Persons at risk for pinta are those 
who live in rural, poverty-stricken, overcrowded regions 
of South America, Mexico, and the Caribbean. Symp- 
toms of pinta occur within two to four weeks after expo- 
sure to the bacteria. The first sign of infection is a red, 
scaly, slowly enlarging bump on the skin. This is called 
the “primary lesion.” The primary lesion usually appears 
at the site where the bacteria entered the skin. This is 
often on the arms, legs, or face. The smaller lesions 
which form around the primary lesion are called “satel- 
lite lesions.” Lymph nodes located near the infected area 
will become enlarged, but are painless. 


The second stage of pinta occurs between one and 
12 months after the primary lesion stage. Many flat, red, 
scaly, itchy lesions called “pintids” occur either near the 
primary lesion, or scattered around the body. Pintid 
lesions progress through a range of color changes, from 
red to bluish-black. The skin of older lesions will 
become depigmented (loss of normal color). 


Diagnosis 


Pinta can be diagnosed by dermatologists (doctors 
who specialize in skin diseases) and infectious disease 
specialists. The appearance of the lesions helps in the 
diagnosis. A blood sample will be taken from the 
patient’s arm to test for antibodies to Treponema cara- 
teum. A scraping of a lesion will be examined under 
the microscope to look for Treponema bacteria. The 
results of these tests should be available within one to 
two days. 


Treatment 


Pinta is treated with benzathine penicillin G (Bicillin), 
given as a single injection. 


Prognosis 


Treatment will result in a complete cure but will not 
undo any skin damage caused by the late stages of dis- 
ease. Spread of pinta to the eyes can cause eyelid defor- 
mities. 
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Pituitary dwarfism 


KEY TERMS 


Lesion—An abnormal change in skin due to dis- 
ease. 


Prevention 


Good personal hygiene and general health may help 
prevent infections. In general, avoid physical contact 
with persons who have skin lesions. 


Resources 


OTHER 
Mayo Clinic Online. 5 Mar. 1998 <http://www.mayohealth.org>. 


Belinda Rowland, PhD 


Pinworm infection see Enterobiasis 
Pituitary adenoma see Pituitary tumors 


I Pituitary dwarfism 


Definition 


Dwarfism is a condition in which the growth of the 
individual is very slow or delayed. There are many forms 
of dwarfism. The word pituitary is in reference to the 
pituitary gland in the body. This gland regulates certain 
chemicals (hormones) in the body. Therefore, pituitary 
dwarfism is decreased bodily growth due to hormonal 
problems. The end result is a proportionate little person, 
because the height as well as the growth of all other 
structures of the individual are decreased. 


Description 


Pituitary dwarfism is caused by problems arising 
in the pituitary gland. The pituitary gland is also called 
the hypophysis. The pituitary gland is divided into two 
halves: the anterior (front) and posterior (back) halves. 
The anterior half produces six hormones: growth hor- 
mone, adrenocorticotropin (corticotropin), thyroid 
stimulating homone (thyrotropin), prolactin, follicle 
stimulating hormone, and lutenizing hormone. The 
posterior pituitary gland only produces two hormones. 
It produces antidiuretic hormone (vasopressin) and 
oxytocin. 
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Most forms of dwarfism are a result of decreased 
production of hormones from the anterior half of the 
pituitary gland. The most common form is due to 
decreases of growth hormone which will be discussed 
here. These decreases during childhood cause the indi- 
vidual’s arms, legs, and other structures to develop nor- 
mal proportions for their bodies, but at a decreased rate. 


When all of the hormones of the anterior pituitary 
gland are not produced, this is called panhypopituitarism. 
Another type of dwarfism occurs when only the growth 
hormone is decreased. Dwarfism can also result from a 
lack of somatomedin C (also called insulin like growth 
factor, IGF-1) production. Somatomedin C is a hormone 
produced in the liver that increases bone growth when 
growth hormone is present. The African pygmy and the 
Levi-Lorain dwarfs lack the ability to produce 
somatomedin C in response to growth hormone. All 
causes of dwarfism lead to a proportionate little person. 


Growth is the body’s response to different hormones. 
The forebrain contains a small organ called the hypothala- 
mus, which is responsible for releasing hormones in 
response to the body’s needs for purposes of regulation. 
Growth hormone is produced in the anterior pituitary 
gland when growth hormone-releasing hormone (GHRH), 
is released by the hypothalamus. Growth hormone is then 
released and stimulates the liver to produce IGF-1. In 
return, IGF-1 stimulates the long bones to grow in length. 
Thus, growth can be slowed down or stopped if there is a 
problem making any of these hormones or if there is a 
problem with the cells receiving these hormones. 


Some estimates show that there are between 10,000 
and 15,000 children in the United States who have 
growth problems due to a deficiency of growth hormone. 


Causes and symptoms 


Pituitary dwarfism has been shown to run in families. 
New investigations are underway to determine the specif- 
ic cause and location of the gene responsible for 
dwarfism. The human cell contains 46 chromosomes 
arranged in 23 pairs. Most of the genes in the two chro- 
mosomes of each pair are identical or almost identical 
with each other. However, with dwarfism, there appears to 
be disruption on different areas of chromosome 3 and 7. 
Some studies have isolated defects for the production of 
pituitary hormones to the short arm (the “p” end) of chro- 
mosome 3 at a specific location of 3p11. Other studies 
have found changes on the short arm of chromosome 7. 


A child with a growth hormone deficiency is often 
small with an immature face and chubby body build. The 
child’s growth will slow down and not follow the normal 
growth curve patterns. In cases of tumor, most common- 
ly craniopharyngioma (a tumor near the pituitary gland), 
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Pineal gland 


Cerebellum 


Spinal cord 


Cerebrum 


Pituitary gland 


Cerebral peduncle 


Pituitary dwarfism is a condition of growth retardation characterized by patients who are very short but have normal body 
proportions. It is caused by a dysfunction of the pituitary gland, the pea-sized mass of tissue located at the base of the brain. 


(Illustration by Electronic Illustrators Group.) 


children and adolescents may present with neurological 
symptoms such as headaches, vomiting, and problems 
with vision. The patient may also have symptoms of dou- 
ble vision. Symptoms such as truly bizarre and excessive 
drinking behaviors (polydipsia) and sleep disturbances 
may be common. 


Diagnosis 

The primary symptom of pituitary dwarfism is lack 
of height. Therefore, a change in the individual’s growth 
habits will help lead to a diagnosis. Another diagnostic 
technique uses an x ray of the child’s hand to determine 
the child’s bone age by comparing this to the child’s actu- 
al chronological age. The bone age in affected children is 
usually two years or more behind the chronological age. 
This means that if a child is ten years old, his or her bones 
will look like they are those of an eight-year-old child. 
The levels of growth hormone and somatomedin C must 
also be measured with blood tests. 


Hypopituitarism may be gained or acquired follow- 
ing birth for several reasons. It could be due to trauma to 
the pituitary gland such as a fall or following surgery to 
the brain for removal of a tumor. It may also be due to the 
child’s environment (deprivational dwarfism). 
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On examination by the doctor there may be optic 
nerve atrophy, if the dwarfism is due to a type of tumor. 
X rays of the area where the pituitary gland is located 
(sella turcica) or more advanced imaging such as mag- 
netic resonance imaging (MRI) or computed tomogra- 
phy (CT) may show changes of the pituitary gland itself. 
Computed tomography is an advanced form of x ray that 
will help determine the integrity of the bone and how 
much calcification the tumor is producing. Magnetic res- 
onance imaging will also help in the diagnosis. MRI is a 
type of imaging device that can visualize soft tissues 
such as muscle and fat. 


If the dwarfism is due to environmental and emo- 
tional problems, the individual may be hospitalized to 
monitor hormone levels. Following a few days of hospi- 
talization, hormone levels may become normal due to 
avoidance of the original environment. 


Treatment 


The main course of therapy is growth hormone 
replacement therapy when there is lack of growth hor- 
mone in the body. A pediatric endocrinologist, a doctor 
specializing in the hormones of children, usually admin- 
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Pituitary dwarfism 


KEY TERMS 


Adrenocorticotropin (corticotrophin)—A hormone 
that acts on cells of the adrenal cortex, causing 
them to produce male sex hormones and hormones 
that control water and mineral balance in the body. 


Antidiuretic hormone (vasopressin)—A hormone 
that acts on the kidneys to regulate water balance. 


Craniopharyngioma—A tumor near the pituitary 
gland in the craniopharyngeal canal that often 
results in intracranial pressure. 


Deprivational dwarfism—A condition where emo- 
tional disturbances are associated with growth fail- 
ure and abnormalities of pituitary function. 


Follicle-stimulating hormone (FSH)—A hormone 
that in females stimulates estrogen and in males 
stimulates sperm production. 


Growth hormone—A hormone that eventually 
stimulates growth. Also called somatotropin. 


Hormone—A chemical messenger produced by the 
body that is involved in regulating specific bodily 


isters this type of therapy before a child’s growth plates 
have fused or joined together. Once the growth plates 
have fused, GH replacement therapy is rarely effective. 


Growth hormone used to be collected from recently 
deceased humans. However, frequent disease complica- 
tions resulting from human growth hormone collected 
from deceased bodies lead to the banning of this 
method. In the mid-1980s, techniques were discovered 
that could produce growth hormones in the lab. Now, the 
only growth hormone used for treatment is that made in 
a laboratory. 


A careful balancing of all of the hormones produced 
by the pituitary gland is necessary for patients with pan- 
hypopituitarism. This form of dwarfism is very difficult 
to manage. 


Prognosis 


The prognosis for each type of dwarfism varies. A 
panhypopituitarism dwarf does not pass through the ini- 
tial onset of adult sexual development (puberty) and 
never produces enough gonadotropic hormones to 
develop adult sexual function. These individuals also 
have several other medical conditions. Dwarfism due to 
only growth hormone deficiency has a different progno- 
sis. These individuals do pass through puberty and 
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functions such as growth, development, and repro- 
duction. 


Lutenizing hormone—A hormone secreted by the 
pituitary gland that regulates the menstrual cycle 
and triggers ovulation in females. In males it stimu- 
lates the testes to produce testosterone. 


Oxytocin—A hormone that stimulates the uterus to 
contract during child birth and the breasts to release 
milk. 


Panhypopituitarism—Generalized decrease of all of 
the anterior pituitary hormones. 


Prolactin—A hormone that helps the breast prepare 
for milk production during pregnancy. 


Puberty—Point in development when the gonads 
begin to function and secondary sexual characteris- 
tics begin to appear. 


Thyroid stimulating hormone (thyrotropin)—A hor- 
mone that stimulates the thyroid gland to produce 
hormones that regulate metabolism. 


mature sexually, however, they remain proportionately 
small in stature. 


If the individual is lacking only growth hormone 
then growth hormone replacement therapy can be admin- 
istered. The success of treatment with growth hormone 
varies however. An increase in height of 4—6 in (10-15 
cm) can occur in the first year of treatment. Following 
this first year, the response to the hormone is not as suc- 
cessful. Therefore the amount of growth hormone admin- 
istered must be tripled to maintain this rate. Long-term 
use is considered successful if the individual grows at 
least 0.75 in (2 cm) per year more than they would with- 
out the hormone. However, if the growth hormone treat- 
ment is not administered before the long bones—such as 
the legs and arms—fuse, then the individual will never 
grow. This fusion is completed by adult age. 


Improvement for individuals with dwarfism due to 
other causes such as a tumor, varies greatly. If the 
dwarfism is due to deprevational causes, then removing a 
child from that environment should help to alleviate the 
problem. 


Resources 


BOOKS 
Guyton, Arthur C., and John E. Hall. “The Pituitary Hormones 
and Their Control by the Hypothalamus.” Textbook of 
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Medical Physiology, 9th ed. Philadelphia: W.B. Saunders 
Company, 1996. 

“Pituitary Dwarfism.” In Merck Manual. Ed. Mark H. Beers, 
Robert Berkow, and Mark Burs, 2378-80. Rahway, NJ: 
Merck & Co., Inc., 1999. 

Rogol, Alan D. “Hypothalamic and Pituitary Disorders in 
Infancy and Childhood.” In Principles and Practice of 
Endocrinology and Metabolism, 2nd ed. Ed. Kenneth L. 
Becker, et. al., 180-88. Philadelphia: J.B. Lippencott 
Company, 1995. 


PERIODICALS 

Maheshwari, H. G., et. al. “Phenotype and Genetic Analysis of 
a Syndrome Caused by an Inactivating Mutation in the 
Growth Hormone-Releasing Hormone Receptor: 
Dwarfism of Sindh.” Journal of Clinical Endocrinology 
and Metabolism 83, no. 11 (1998): 4065-81. 

Nagel, B. H. P. “Magnetic Resonance Images of 91 children 
with Different Causes of Short Stature: Pituitary Size 
Reflects Growth Hormone Secretion.” European Journal 
of Pediatrics 156 (1997): 758-63. 

Raskin, S., et. al. “Genetic Mapping of the Human Pituitary- 
Specific Transcriptional Factor Gene and Its Analysis in 
Familial Panhypopituitary Dwarfism.” Human Genetics 
98 (1996): 703-5. 


ORGANIZATIONS 

Human Growth Foundation. 997 Glen Cove Ave., Glen Head, 
NY 11545. (800) 451-6434. Fax: (516) 671-4055. <http:// 
www. hgefl@hgfound.org>. 

Little People of America, Inc. National Headquarters, PO Box 
745, Lubbock, TX 79408. (806) 737-8186 or (888) LPA- 
2001. <lpadatabase@juno.com>. <http://www.|paonline. 
org>. 

MAGIC Foundation for Children’s Growth. 1327 N. Harlem 
Ave., Oak Park, IL 60302. (708) 383-0808 or (800) 362- 
4423. Fax: (708) 383-0899. <mary@magicfoundation. 
org>. <http://www.magicfoundation.org/ghd.html>. 


OTHER 

“Clinical Growth Charts by the National Center for Health Sta- 
tistics.” Center for Disease Control. 
<http://www.cdc.gov/nchs/about/major/nhanes/growth 
charts/clinical_charts.htm>. 

“Entry 312000: Panhypopituitarism; PHP.” OMIM—Online 
Mendelian Inhericance in Man. National Institutes of 
Health. <http://www.ncbi.nlm.nih.gov/htbin-post/Omim/ 
dispmim?312000>. 

Hill, Mark. “Development of the Endocrine System—Pitu- 
itary.” The University of New South Wales, Sydney, Aus- 
tralia—Department of Embryology <http://anatomy.med. 
unsw.edu.au/CBL/Embryo/OMIMfind/endocrine/pitlist.ht 
m>. 


Jason S. Schliesser, DC 


Pituitary gland removal see 
Hypophysectomy 
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i Pituitary tumors 


Definition 


Pituitary tumors are abnormal growths on the pitu- 
itary gland. Some tumors secrete hormones normally 
made by the pituitary gland. 


Description 


Located in the center of the brain, the pituitary gland 
manufactures and secretes hormones that regulate growth, 
sexual development and functioning, and the fluid bal- 
ance of the body. About 10% of all cancers in the skull are 
pituitary tumors. Pituitary adenomas (adenomas are 
tumors that grow from gland tissues) and pituitary tumors 
in children and adolescencents (craniopharyngiomas) are 
the most common types of pituitary tumors. They are usu- 
ally benign and grow slowly. Even malignant pituitary 
tumors rarely spread to other parts of the body. 


Pituitary adenomas do not secrete hormones but are 
likely to be larger and more invasive than tumors that do. 
Craniopharyngiomas are benign tumors that are extreme- 
ly difficult to remove. Radiation does not stop them from 
spreading throughout the pituitary gland. Craniopharyn- 
giomas account for less than 5% of all brain tumors. 
Pituitary tumors usually develop between the ages of 30 
and 40, but half of all craniopharyngiomas occur in chil- 
dren, with symptoms most often appearing between the 
ages of five and ten. 


Causes and symptoms 


The cause of pituitary tumors is not known, but may 
be genetic. Symptoms related to tumor location, size, and 
pressure on neighboring structures include: 


* persistent headache on one or both sides, or in the cen- 
ter of the forehead 


¢ blurred or double vision; loss of peripheral vision 


e drooping eyelid caused by pressure on nerves leading 
to the eye 


* seizures 
Symptoms related to hormonal imbalance include: 
e excessive sweating 
e loss of appetite 
e loss of interest in sex 
e inability to tolerate cold temperatures 
* nausea 
e high levels of sodium in the blood 


* menstrual problems 
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Pituitary tumors 


Colorized MRI showing large pituitary tumor at center in pink. 
(Mehau Kulyk, Photo Researchers. Reproduced by permission.) 


e excessive thirst 

e frequent urination 

e dry skin 

* constipation 

* premature or delayed puberty 
e delayed growth in children 


e galactorrea (milk secretion in the absence of pregnan- 
cy or breast feeding) 
e low blood pressure 


e low blood sugar 


Diagnosis 


As many as 40% of all pituitary tumors do not 
release excessive quantities of hormones into the blood. 
Known as clinically nonfunctioning, these tumors are 
difficult to distinguish from tumors that produce similar 
symptoms. They may grow to be quite large before they 
are diagnosed. 


Endocrinologists and neuroendocrinologists base 
the diagnosis of pituitary tumors on: 
e the patient’s own observations and medical history 
e physical examination 


e laboratory studies of the patient’s blood and cere- 
brospinal fluid 


e x rays of the skull and other studies that provide images 
of the inside of the brain (CT, MRI) 


e vision tests 
e urinalysis 


Treatment 


Some pituitary tumors stabilize without treatment, 
but a neurosurgeon will operate at once to remove the 
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KEY TERMS 


Agonist—A drug that increases the effectiveness of 
another drug. 


Analogue—A drug that is similar to the drug from 
which it is derived. 


tumor (adenectomy) or pituitary gland (hypophysecto- 
my) of a patient whose vision is deteriorating rapidly. 
Patients who have pituitary apoplexy may experience 
very severe headaches, have symptoms of stiff neck, and 
sensitivity to light. This condition is considered an emer- 
gency. Magnetic resonance imaging (MRI) is the best 
imaging technique for patients with these symptoms. If 
the tumor is small, surgery may be done through the 
nose. If the tumor is large, it may require opening the 
skull for tumor removal. Selected patients do well with 
proton beam radiosurgery (the use of high energy parti- 
cles in the form of a high energy beam to destroy an 
overactive gland). 


Treatment is determined by the type of tumor and 
by whether it has invaded tissues adjacent to the pitu- 
itary gland. Hormone-secreting tumors can be success- 
fully treated with surgery, radiation, bromocriptine 
(Parlodel), Sandostatin (Octreotide), or other somato- 
statin analogues (drugs similar to somatostatin). 
Surgery is usually used to remove all or part of a tumor 
within the gland or the area surrounding it, and may be 
combined with radiation therapy to treat tumors that 
extend beyond the pituitary gland. Removal of the pitu- 
itary gland requires life-long hormone replacement 
therapy. 


Radiation therapy can provide long-term control of 
the disease if it recurs after surgery, and radioactive pel- 
lets can be implanted in the brain to treat craniopharyn- 
giomas. CV205-502, a new dopamine agonist (a drug 
that increases the effect of another, in this instance 
dopamine) can control symptoms of patients who do not 
respond to bromocriptine. 


Prognosis 


Pituitary tumors are usually curable. Following 
surgery, adults may gradually resume their normal 
activities, and children may return to school when the 
effects of the operation have diminished, and appetite 
and sense of well-being have returned. Patients should 
wear medical identification tags identifying their con- 
dition and the hormonal replacement medicines they 
take. 
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Resources 


BOOKS 

Daly, Stephen, ed. Everything You Need to Know About Med- 
ical Treatments. Springhouse, PA: Springhouse Corpora- 
tion, 1996. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Shaw, Michael, ed. Everything You Need to Know About Dis- 
eases. Springhouse, PA: Springhouse Corporation, 1996. 


ORGANIZATIONS 

American Brain Tumor Association. 2770 River Road, Des 
Plaines, IL 60018. (800) 886-2289. 
<http://www.abta.org>. 

Brain Tumor Information Services. Box 405, Room J341, Uni- 
versity of Chicago Hospitals, 5841 S. Maryland Ave., 
Chicago, IL 60637. (312) 684-1400. 


Maureen Haggerty 


f Pityriasis rosea 


Definition 


Pityriasis rosea is a mild, noncontagious skin disorder 
common among children and young adults, and character- 
ized by a single round spot on the body, followed later by a 
rash of colored spots on the body and upper arms. 


Description 


Pityriasis rosea is most common in young adults, and 
appears up to 50% more often in women. Its cause is 
unknown; however, some scientists believe that the rash is 
an immune response to some type of infection in the body. 


Causes and symptoms 


Doctors do not think that pityriasis rosea is conta- 
gious, but the cause is unknown. Some experts suspect 
the rash, which is most common in spring and fall, may 
be triggered by a virus, but no infectious agent has ever 
been found. 


It is not sexually transmitted, and does not appear to 
be contagious from one person to the next. 


Sometimes, before the symptoms appear, people 
experience preliminary sensations including fever, 
malaise, sore throat, or headache. Symptoms begin 
with a single, large round spot called a “herald patch” on 
the body, followed days or weeks later by slightly raised, 
scaly-edged round or oval pink-copper colored spots on 
the trunk and upper arms. The spots, which have a wrin- 
kled center and a sharp border, sometimes resemble a 
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The torso of a man covered with pityriasis rosea. The cause 
of this disorder is thought to be due to a viral infection. It 
often appears on the torso and upper parts of the limbs of 
young people and may be contagious. (Photograph by Dr. P. 
Marazzi, Photo Researchers, Inc. Reproduced by permission.) 


Christmas tree. They may be mild to severely itchy, and 
they can spread to other parts of the body. 


Diagnosis 
A physician can diagnose the condition with blood 
tests, skin scrapings, or a biopsy of the lesion. 


Treatment 


The rash usually clears up on its own, although a 
physician should rule out other conditions that may cause 
a similar rash (such as syphilis). 


Treatment includes external and internal medica- 
tions for itching and inflammation. Mild inflammation 
and itching can be relieved with antihistamine drugs or 
calamine lotion, zinc oxide, or other mild lubricants or 
anti-itching creams. Gentle, soothing strokes should be 
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Placenta previa 


KEY TERMS 


Antihistamines—A group of drugs that block the 
effects of histamine, a chemical released during an 
allergic reaction. 


Steroids—A group of drugs that includes the corti- 
costeroids, similar to hormones produced by the 
adrenal glands, and used to relieve inflammation 
and itching. 


used to apply the ointments, since vigorous rubbing may 
cause the lesions to spread. More severe itching and 
inflammation is treated with topical steroids. Moderate 
exposure to sun or ultraviolet light may help heal the 
lesions, but patients should avoid being sunburned. 


Soap makes the rash more uncomfortable; patients 
should bathe or shower with plain lukewarm water, and 
apply a thin coating of bath oil to freshly-dried skin after- 
wards. 


Prognosis 


These spots, which may be itchy, last for 3-12 weeks. 
Symptoms rarely recur. 


Resources 


BOOKS 
Orkin, Milton, Howard Maibach, and Mark Dahl. Dermatol- 
ogy. Norwalk, CT: Appleton & Lange, 1991. 


PERIODICALS 
Pellman, Harry. “A Rash Pot Pourri.” Pediatrics for Parents 16 
(1 Nov. 1995): 4-5. 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 


Carol A. Turkington 


PKU see Phenylketonuria 


Í Placenta previa 


Definition 


Placenta previa is a condition that occurs during 
pregnancy when the placenta is abnormally placed, and 
partially or totally covers the cervix. 
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Description 


The uterus is the muscular organ that contains the 
developing baby during pregnancy. The lowest segment 
of the uterus is a narrowed portion called the cervix. This 
cervix has an opening (the os) that leads into the vagina, 
or birth canal. The placenta is the organ that attaches to 
the wall of the uterus during pregnancy. The placenta 
allows nutrients and oxygen from the mother’s blood cir- 
culation to pass into the developing baby (the fetus) via 
the umbilical cord. 


During labor, the muscles of the uterus contract 
repeatedly. This allows the cervix to begin to grow thin- 
ner (called effacement) and more open (dilatation). 
Eventually, the cervix will become completely effaced 
and dilated, and the baby can leave the uterus and enter 
the birth canal. Under normal circumstances, the baby 
will emerge through the mother’s vagina during birth. 


In placenta previa, the placenta develops in an 
abnormal location. Normally, the placenta should devel- 
op relatively high up in the uterus, on the front or back 
wall. In about one in 200 births, the placenta will be 
located low in the uterus, partially or totally covering the 
os. This causes particular problems in late pregnancy, 
when the lower part of the uterus begins to take on a new 
formation in preparation for delivery. As the cervix 
begins to efface and dilate, the attachments of the placen- 
ta to the uterus are damaged, resulting in bleeding. 


Causes and symptoms 


While the actual cause of placenta previa is 
unknown, certain factors increase the risk of a woman 
developing the condition. These factors include: 


e having abnormalities of the uterus 

e being older in age 

e having had other babies 

e having a prior delivery by cesarean section 
e smoking cigarettes 


When a pregnancy involves more than one baby 
(twins, triplets, etc.), the placenta will be considerably 
larger than for a single pregnancy. This also increases the 
chance of placenta previa. 


Placenta previa may cause a number of problems. It 
is thought to be responsible for about 5% of all miscar- 
riages. It frequently causes very light bleeding (spotting) 
early in pregnancy. Sometime after 28 weeks of pregnan- 
cy (most pregnancies last about 40 weeks), placenta pre- 
via can cause episodes of significant bleeding. Usually, 
the bleeding occurs suddenly and is bright red. The 
woman rarely experiences any accompanying pain, 
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although about 10% of the time the placenta may begin 
separating from the uterine wall (called abruptio placen- 
tae), resulting in pain. The bleeding usually stops on its 
own. About 25% of such patients will go into labor within 
the next several days. Sometimes, placenta previa does 
not cause bleeding until labor has already begun. 


Placenta previa puts both the mother and the fetus at 
high risk. The mother is at risk of severe and uncontrol- 
lable bleeding (hemorrhage), with dangerous blood loss. 
If the mother’s bleeding is quite severe, this puts the fetus 
at risk of becoming oxygen deprived. The fetus’ only 
source of oxygen is the mother’s blood. The mother’s 
blood loss, coupled with certain changes that take place 
in response to that blood loss, decreases the amount of 
blood going to the placenta, and ultimately to the fetus. 
Furthermore, placenta previa increases the risk of 
preterm labor, and the possibility that the baby will be 
delivered prematurely. 


Diagnosis 


Diagnosis of placenta previa is suspected whenever 
bright red, painless vaginal bleeding occurs during the 
course of a pregnancy. The diagnosis can be confirmed 
by performing an ultrasound examination. This will 
allow the location of the placenta to be evaluated. 


While many conditions during pregnancy require a 
pelvic examination, in which the health care provider’s 
fingers are inserted into the patient’s vagina, such an 
examination should never be performed if there is any sus- 
picion of placenta previa. Such an examination can disturb 
the already susceptible placenta, resulting in hemorrhage. 


Sometimes placenta previa is found early in a preg- 
nancy, during an ultrasound examination performed for 
another reason. In these cases, it is wise to have a repeat 
ultrasound performed later in pregnancy (during the last 
third of the pregnancy, called the third trimester). A large 
percentage of these women will have a low-lying placen- 
ta, but not a true placenta previa where some or all of the 
os is covered. 


Treatment 


Treatment depends on how far along in the pregnan- 
cy the bleeding occurs. When the pregnancy is less than 
36 weeks along, the fetus is not sufficiently developed to 
allow delivery without a high risk of complications. 
Therefore, a woman with placenta previa is treated with 
bed rest, blood transfusions as necessary, and medica- 
tions to prevent labor. After 36 weeks, the baby can be 
delivered via cesarean section. This is almost always the 
preferred method of delivery in order to avoid further 
bleeding from the low-lying placenta. 
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KEY TERMS 


Cesarean section—Delivery of a baby through an 
incision in the mother’s abdomen instead of 
through the vagina. 


Labor—The process during which the uterus con- 
tracts and the cervix opens to allow the passage of 
a baby into the vagina. 


Placenta—The organ that provides oxygen and 
nutrition from the mother to the baby during preg- 
nancy. The placenta is attached to the wall of the 
uterus and leads to the baby via the umbilical cord. 


Umbilical cord—The blood vessels that allow the 
developing baby to receive nutrition and oxygen 
from its mother; the blood vessels also eliminate the 
baby’s waste products. One end of the umbilical 
cord is attached to the placenta and the other end is 
attached to the baby’s navel (umbilicus). 


Vagina—The birth canal; the passage from the 
cervix of the uterus to the opening leading outside 
of a woman’s body. 


Prognosis 


In cases of placenta previa, the prognosis for the 
mother is very good. However, there is a 15—20% chance 
the infant will not survive. This is 10 times the death rate 
associated with normal pregnancies. About 60% of these 
deaths occur because the baby delivered was too prema- 
ture to survive. 


Prevention 


There are no known ways to insure the appropriate 
placement of the placenta in the uterus. However, careful 
treatment of the problem can result in the best chance for 
a good outcome for both mother and baby. 


Resources 


BOOKS 

Cunningham, F. Gary, et al. “Obstetrical Hemorrhage.” In 
Williams Obstetrics. 20th ed. Stamford: Appleton & 
Lange, 1997. 

Pernoll, Martin L. ““Third-Trimester Hemorrhage.” In Current 
Obstetric & Gynecologic Diagnosis & Treatment, ed. 
Alan H. DeCherney and Martin L. Pernoll. Norwalk, CT: 
Appleton & Lange, 1994. 


PERIODICALS 
Lavery, J. P. “Placenta Previa.” Clinical Obstetrics and Gyne- 
cology 33 (Sept. 1990): 414+. 


2611 


eIAadd eUade Id 


Placental abruption 


Mabie, W. C. “Placenta Previa.” Clinical Perinatology 19 (June 
1992): 425+. 


ORGANIZATIONS 

American College of Obstetricians and Gynecologists. 409 
12th Street, S.W., P.O. Box 96920, Washington, DC 
20090-6920. <http://www.acog.org>. 


Rosalyn Carson-De Witt, MD 


I Placental abruption 


Definition 


Placental abruption occurs when the placenta sepa- 
rates from the wall of the uterus prior to the birth of the 
baby. This can result in severe, uncontrollable bleeding 
(hemorrhage). 


Description 


The uterus is the muscular organ that contains the 
developing baby during pregnancy. The lowest segment 
of the uterus is a narrowed portion called the cervix. This 
cervix has an opening (the os) that leads into the vagina, 
or birth canal. The placenta is the organ that attaches to 
the wall of the uterus during pregnancy. The placenta 
allows nutrients and oxygen from the mother’s blood cir- 
culation to pass into the developing baby (the fetus) via 
the umbilical cord. 


During labor, the muscles of the uterus contract 
repeatedly. This allows the cervix to begin to grow thin- 
ner (called effacement) and more open (dilatation). 
Eventually, the cervix will become completely effaced 
and dilated, and the baby can leave the uterus and enter 
the birth canal. Under normal circumstances, the baby 
will go through the mother’s vagina during birth. 


During a normal labor and delivery, the baby is born 
first. Several minutes to 30 minutes later, the placenta 
separates from the wall of the uterus and is delivered. 
This sequence is necessary because the baby relies on the 
placenta to provide oxygen until he or she begins to 
breathe independently. 


Placental abruption occurs when the placenta sepa- 
rates from the uterus before the birth of the baby. Pla- 
cental abruption occurs in about one out of every 200 
deliveries. African-American and Latin-American 
women have a greater risk of this complication than do 
Caucasian women. It was once believed that the risk of 
placental abruption increased in women who gave birth 
to many children, but this association is still being 
researched. 
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Causes and symptoms 


The cause of placental abruption is unknown. How- 
ever, a number of risk factors have been identified. These 
factors include: 


* older age of the mother 


e history of placental abruption during a previous preg- 
nancy 


e high blood pressure 


e certain disease states (diabetes, collagen vascular dis- 
eases) 


e the presence of a type of uterine tumor called a leiomy- 
oma 


e twins, triplets, or other multiple pregnancies 

e cigarette smoking 

e heavy alcohol use 

* cocaine use 

e malformations of the uterus 

e malformations of the placenta 

* injury to the abdomen (as might occur in a car accident) 


Symptoms of placental abruption include bleeding 
from the vagina, severe pain in the abdomen or back, and 
tenderness of the uterus. Depending on the severity of the 
bleeding, the mother may experience a drop in blood 
pressure, followed by symptoms of organ failure as her 
organs are deprived of oxygen. Sometimes, there is no 
visible vaginal bleeding. Instead, the bleeding is said to 
be “concealed.” In this case, the bleeding is trapped 
behind the placenta, or there may be bleeding into the 
muscle of the uterus. Many patients will have abnormal 
contractions of the uterus, particularly extremely hard, 
prolonged contractions. Placental abruption can be total 
(in which case the fetus will almost always die in the 
uterus), or partial. 


Placental abruption can also cause a very serious 
complication called consumptive coagulopathy. A series 
of reactions begin that involve the elements of the blood 
responsible for clotting. These clotting elements are 
bound together and used up by these reactions. This 
increases the risk of uncontrollable bleeding and may 
contribute to severe bleeding from the uterus, as well as 
causing bleeding from other locations (nose, urinary 
tract, etc.). 


Placental abruption is risky for both the mother and 
the fetus. It is dangerous for the mother because of 
blood loss, loss of clotting ability, and oxygen depriva- 
tion to her organs (especially the kidneys and heart). 
This condition is dangerous for the fetus because of 
oxygen deprivation, too, since the mother’s blood is the 


GALE ENCYCLOPEDIA OF MEDICINE 2 


fetus’ only source of oxygen. Because the abrupting 
placenta is attached to the umbilical cord, and the 
umbilical cord is an extension of the fetus’ circulatory 
system, the fetus is also at risk of hemorrhaging. The 
fetus may die from these stresses, or may be born with 
damage due to oxygen deprivation. If the abruption 
occurs well before the baby was due to be delivered, 
early delivery may cause the baby to suffer complica- 
tions of premature birth. 


Diagnosis 


Diagnosis of placental abruption relies heavily on 
the patient’s report of her symptoms and a physical 
examination performed by a health care provider. Ultra- 
sound can sometimes be used to diagnose an abruption, 
but there is a high rate of missed or incorrect diagnoses 
associated with this tool when used for this purpose. 
Blood will be taken from the mother and tested to evalu- 
ate the possibility of life-threatening problems with the 
mother’s clotting system. 


Treatment 


The first line of treatment for placental abruption 
involves replacing the mother’s lost blood with blood 
transfusions and fluids given through a needle in a vein. 
Oxygen will be administered, usually by a mask or 
through tubes leading to the nose. When the placental 
separation is severe, treatment may require prompt deliv- 
ery of the baby. However, delivery may be delayed when 
the placental separation is not as severe, and when the 
fetus is too immature to insure a healthy baby if deliv- 
ered. The baby is delivered vaginally when possible. 
However, a cesarean section may be performed to deliv- 
er the baby more quickly if the abruption is quite severe 
or if the baby is in distress. 


Prognosis 


The prognosis for cases of placental abruption 
varies, depending on the severity of the abruption. The 
risk of death for the mother ranges up to 5%, usually due 
to severe blood loss, heart failure, and kidney failure. In 
cases of severe abruption, 50-80% of all fetuses die. 
Among those who survive, nearly half will have lifelong 
problems due to oxygen deprivation in the uterus and 
premature birth. 


Prevention 


Some of the causes of placental abruption are pre- 
ventable. These include cigarette smoking, alcohol 
abuse, and cocaine use. Other causes of abruption may 
not be avoidable, like diabetes or high blood pressure. 
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KEY TERMS 


Cesarean section—Delivery of a baby through an 
incision in the mother’s abdomen, instead of 
through the vagina. 


Labor—The process during which the uterus con- 
tracts, and the cervix opens to allow the passage 
of a baby into the vagina. 


Placenta—The organ that provides oxygen and 
nutrition from the mother to the baby during preg- 
nancy. The placenta is attached to the wall of the 
uterus and leads to the baby via the umbilical cord. 


Umbilical cord—the blood vessels that allow the 
developing baby to receive nutrition and oxygen 
from its mother; the blood vessels also eliminate the 
baby’s waste products. One end of the umbilical 
cord is attached to the placenta and the other end is 
attached to the baby’s belly button (umbilicus). 


Uterus—The muscular organ that contains the 
developing baby during pregnancy. 

Vagina—The birth canal; the passage from the 
cervix of the uterus to the opening leading outside 
of a woman’s body. 


These diseases should be carefully treated. Patients with 
conditions known to increase the risk of placental abrup- 
tion should be carefully monitored for signs and symp- 
toms of this complication. 


Resources 


BOOKS 

Cunningham, F. Gary, et al. “Obstetrical Hemorrhage.” In 
Williams Obstetrics. 20th ed. Stamford:Appleton & 
Lange, 1997. 

Pernoll, Martin L. “Third-Trimester Hemorrhage.” In Current 
Obstetric & Gynecologic Diagnosis & Treatment, ed. 
Alan H. DeCherney and Martin L. Pernoll. Norwalk, CT: 
Appleton & Lange, 1994. 


PERIODICALS 

Bougere, M. H. “Abruptio Placentae.” Nursing 28 (Feb. 1998): 
47+. 

Lowe, T. W., and F. G. Cunningham. “Placental Abruption.” 
Clinical Obsetrics and Gynecology 33 (Sept. 1990): 406+. 


ORGANIZATIONS 

American College of Obstetricians and Gynecologists. 409 
12th Street, S.W., P.O. Box 96920, Washington, DC 
20090-6920. <http://www.acog.org>. 


Rosalyn Carson-DeWitt, MD 
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Plague 


i Plague 


Definition 


Plague is a serious, potentially life-threatening 
infectious disease that is usually transmitted to humans 
by the bites of rodent fleas. It was one of the scourges of 
our early history. There are three major forms of the dis- 
ease: bubonic, septicemic, and pneumonic. 


Description 


Plague has been responsible for three great world 
pandemics, which caused millions of deaths and signifi- 
cantly altered the course of history. A pandemic is a dis- 
ease occurring in epidemic form throughout the entire 
population of a country, a people, or the world. Although 
the cause of the plague was not identified until the third 
pandemic in 1894, scientists are virtually certain that the 
first two pandemics were plague because a number of the 
survivors wrote about their experiences and described the 
symptoms. 


The first great pandemic appeared in A.D. 542 and 
lasted for 60 years. It killed millions of citizens, particu- 
larly along the Mediterranean Sea. This sea was the 
busiest, coastal trade route at that time and connected 
what is now southern Europe, northern Africa, and parts 
of coastal Asia. 


The second pandemic occurred during the fourteenth 
century, and was called “Black Death” because its main 
symptom was the appearance of black patches (caused by 
bleeding) on the skin. It was also a subject found in many 
European paintings, drawings, plays, and writings of that 
time. The connections between large, active trading ports, 
rats coming off the ships, and the severe outbreaks of the 
plague was known by the people. This was the most 
severe of the three, beginning in the mid-1300s with an 
origin in central Asia and lasting for 400 years. About a 
fourth of the entire European population died within a 
few years after plague was first introduced. 


The final pandemic began in northern China, reach- 
ing Canton and Hong Kong by 1894. From there, it 
spread to all continents, killing millions. 


The great pandemics of the past occurred when wild 
rodents spread the disease to rats in cities, and then to 
humans when the rats died. Another route for infection 
came from rats coming off ships that had traveled from 
heavily infected areas. Generally, these were busy coastal 
or inland trade routes. Plague was introduced into the 
United States during this pandemic and it spread from 
the West towards the Midwest and became endemic in 
the Southwest of the United States. 
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Between 10 and 50 Americans living in the south- 
western United States contract plague each year during 
the spring and summer. The last rat-borne epidemic in 
the United States occurred in Los Angeles in 1924-25. 
Since then, all plague cases in this country have been 
sporadic, acquired from wild rodents or their fleas. 
Plague can also be acquired from ground squirrels and 
prairie dogs in parts of Arizona, New Mexico, California, 
Colorado, and Nevada. Around the world, there are 
between 1,000 and 2,000 cases of plague each year. 
Recent outbreaks in humans occurred in Africa, South 
America, and Southeast Asia. 


Some people and/or animals with bubonic plague go 
on to develop pneumonia (pneumonic plague). This can 
spread to others via infected droplets during coughing or 
sneezing. 


Plague is one of three diseases still subject to inter- 
national health regulations. These rules require that all 
confirmed cases be reported to the World Health Organi- 
zation (WHO) within 24 hours of diagnosis. According 
to the 1998 regulations, passengers on an international 
voyage who have been to an area where there is an epi- 
demic of pneumonic plague must be placed in isolation 
for six days before being allowed to leave. 


While plague is found in several countries, there is 
little risk to United States travelers within endemic areas 
(limited locales where a disease is known to be present) 
if they restrict their travel to urban areas with modern 
hotel accommodations. 


Over the past few years, this infection primarily of 
inantiquity has become a modern issue. This change has 
occurred because of the concerns about the use of plague 
as a weapon of biological warfare or terrorism. Along 
with anthrax and smallpox, plague is considered to be a 
significant risk. In this scenario, the primary manifesta- 
tion is likely to be pneumonic plague transmitted by 
clandestine aerosols. It has been reported that during 
World War II the Japanese dropped “bombs” containing 
plague-infected fleas in China as a form of biowarfare. 


Causes and symptoms 


Fleas carry the bacterium Yersinia pestis. When a 
flea bites an infected rodent, it swallows the plague bac- 
teria. The bacteria is passed on when the fleas, in turn, 
bite a human. Interestingly, the plague bacterium grows 
in the gullet of the flea, obstructing it and not allowing 
the flea to eat. Transmission occurs during abortive feed- 
ing with regurgitation of bacteria into the feeding site. 
Humans also may become infected if they have a break 
or cut in the skin and come in direct contact with body 
fluids or tissues of infected animals. 
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Figure B 


Plague is a serious infectious disease transmitted by the bites of rat fleas. There are three major forms of plague: bubonic, pneu- 
monic, and septicemic. As illustrated above, fleas carry the bacterium Yersinia pestis. When a flea bites an infected rodent, it 
becomes a vector and then passes the plague bacteria when it bites a human. (Illustration by Electronic Illustrators Group.) 


More than 100 species of fleas have been reported to 
be naturally infected with plague; in the western United 
States, the most common source of plague is the Golden- 
manteled ground squirrel flea. 


Since 1924, there have been no documented cases in 
the United States of human-to-human spread of plague 
from droplets. All but one of the few pneumonic cases 
have been associated with handling infected cats. While 
dogs and cats can become infected, dogs rarely show 
signs of illness and are not believed to spread disease to 
humans. However, plague has been spread from infected 
coyotes (wild dogs) to humans. 


Bubonic plague 


Two to five days after infection, patients experience 
a sudden fever, chills, seizures, and severe headaches, 
followed by the appearance of swellings or “buboes” in 
armpits, groin, and neck. The most commonly affected 
sites are the lymph glands near the site of the first infec- 
tion. As the bacteria multiply in the glands, the lymph 
node becomes swollen. As the nodes collect fluid, they 
become extremely tender. Occasionally, the bacteria will 
cause an ulcer at the point of the first infection. 


Septicemic plague 


Bacteria that invade the bloodstream directly (with- 
out involving the lymph nodes) causes septicemic 
plague. (Bubonic plague also can progress to septicemic 
plague if not treated appropriately.) Septicemic plague 
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that does not involve the lymph glands is particularly 
dangerous because it can be hard to diagnose the disease. 
The bacteria usually spread to other sites, including the 
liver, kidneys, spleen, lungs, and sometimes the eyes, or 
the lining of the brain. Symptoms include fever, chills, 
prostration, abdominal pain, shock, and bleeding into 
the skin and organs. 


Pneumonic plague 


Pneumonic plague may occur as a direct infection 
(primary) or as a result of untreated bubonic or sep- 
ticemic plague (secondary). Primary pneumonic plague 
is caused by inhaling infective drops from another person 
or animal with pneumonic plague. Symptoms, which 
appear within one to three days after infection, include a 
severe, overwhelming pneumonia, with shortness of 
breath, high fever, and blood in the phlegm. If untreated, 
half the patients will die; if blood poisoning occurs as an 
early complication, patients may die even before the 
buboes appear. 


Life-threatening complications of plague include 
shock, high fever, problems with blood clotting, and con- 
vulsions. 


Diagnosis 


Plague should be suspected if there are painful 
buboes, fever, exhaustion, and a history of possible expo- 
sure to rodents, rabbits, or fleas in the western states. The 
patient should be isolated. Chest x rays are taken, as well 
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Plague 


as blood cultures, antigen testing, and examination of 
lymph node specimens. Blood cultures should be taken 
30 minutes apart, before treatment. 


Treatment 


As soon as plague is suspected, the patient should be 
isolated, and local and state departments notified. Drug 
treatment reduces the risk of death to less than 5%. The 
preferred treatment is streptomycin administered as soon 
as possible. Alternatives include gentamicin, chloram- 
phenicol, tetracycline, or trimethoprim/sulfamethoxazole. 


Prognosis 


Plague can be treated successfully if it is caught 
early. Untreated pneumonic plague is almost always 
fatal, however, and the chances of survival are very low 
unless specific antibiotic treatment is started within 
15-18 hours after symptoms appear. The presence of 
plague bacteria in a blood smear is a grave sign, and indi- 
cates septicemic plague. 


Prevention 


Anyone who has come in contact with a plague 
pneumonia victim should be given antibiotics, since 
untreated pneumonic plague patients can pass on their 
illness to close contacts throughout the course of the ill- 
ness. All plague patients should be isolated for 48 hours 
after antibiotic treatment begins. Pneumonic plague 
patients should be completely isolated until sputum cul- 
tures show no sign of infection. 


Residents of areas where plague is found should 
keep rodents out of their homes. Anyone working in a 
rodent-infested area should wear insect repellent on skin 
and clothing. Pets can be treated with insecticidal dust 
and kept indoors. Handling sick or dead animals (espe- 
cially rodents and cats) should be avoided. 


Plague vaccines have been used with varying effec- 
tiveness since the late nineteenth century. Experts believe 
that vaccination lowers the chance of infection and the 
severity of the disease. However, the effectiveness of the 
vaccine against pneumonic plague is not clearly known. 


Vaccinations against plague are not required to enter 
any country. Because immunization requires multiple 
doses over a six to 10 month period, plague vaccine is 
not recommended for quick protection during outbreaks. 
Moreover, its unpleasant side effects make it a poor 
choice unless there is a substantial long-term risk of 
infection. The safety of the vaccine for those under age 
18 has not been established. Pregnant women should not 
be vaccinated unless the need for protection is greater 
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KEY TERMS 


Buboes—Smooth, oval, reddened, and very 
painful swellings in the armpits, groin, or neck that 
occur as a result of infection with the plague. 


Endemic—A disease that occurs naturally in a 
geographic area or population group. 


Epidemic—A disease that occurs throughout part 
of the population of a country. 


Pandemic—A disease that occurs throughout a 
regional group, the population of a country, or the 
world. 


Septicemia—The medical term for “blood poison- 
ing,” in which bacteria has invaded the blood- 
stream and circulates throughout the body. 


than the risk to the unborn child. Even those who receive 
the vaccine may not be completely protected. This is why 
it is important to protect against rodents, fleas, and peo- 
ple with plague. 
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Arnold Cua, MD 


Plaque see Skin lesions 
Plasma cell myeloma see Multiple myeloma 


I Plasma renin activity 


Definition 


Renin is an enzyme released by the kidney to help 
control the body’s sodium-potassium balance, fluid vol- 
ume, and blood pressure. 


Purpose 


Plasma renin activity (PRA), also called plasma 
renin assay, may be used to screen for high blood pres- 
sure (hypertension) of kidney origin, and may help plan 
treatment of essential hypertension, a genetic disease 
often aggravated by excess sodium intake. PRA is also 
used to further evaluate a diagnosis of excess aldos- 
terone, a hormone secreted by the adrenal cortex, in a 
condition called Conn’s syndrome. 


Precautions 


Patients taking diuretics, antihypertensives, 
vasodilators, oral contraceptives, and licorice should 
discontinue use of these substances for two to four weeks 
before the test. It should be noted that renin is increased 
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in pregnancy and in diets with reduced salt intake. Also, 
since renin is affected by body position, as well as by 
diurnal (daily) variation, blood samples should be drawn 
in the morning, and the position of the patient (sitting or 
lying down) should be noted. 


Description 


When the kidneys release the enzyme renin in 
response to certain conditions (high blood potassium, 
low blood sodium, decreased blood volume), it is the first 
step in what is called the renin-angiotensin-aldosterone 
cycle. This cycle includes the conversion of angio- 
tensinogen to angiotensin I, which in turn is converted to 
angiotensin II, in the lung. Angiotensin II is a powerful 
blood vessel constrictor, and its action stimulates the 
release of aldosterone from an area of the adrenal glands 
called the adrenal cortex. Together, angiotensin and 
aldosterone increase the blood volume, the blood pres- 
sure, and the blood sodium to re-establish the body’s 
sodium-potassium and fluid volume balance. Primary 
aldosteronism, the symptoms of which include hyperten- 
sion and low blood potassium (hypokalemia), is consid- 
ered “low-renin aldosteronism.” 


Renin itself is not actually measured in the PRA test, 
because renin can be measured only with great difficulty 
even in research laboratories. In the most commonly 
used renin assay, the test actually determines, by a proce- 
dure called radioimmunoassay, the rate of angiotensin I 
generation per unit time, while the PRC (plasma renin 
concentration) measures the maximum renin effect. 


Both the PRA and the PRC are extremely difficult to 
perform. Not only is renin itself unstable, but the 
patient’s body position and the time of day affect the 
results. Also, the sample must be collected properly: 
drawn into a chilled syringe and collection tube, placed 
on ice, and sent to the performing laboratory immediate- 
ly. Even if all these procedures are followed, results can 
vary significantly. 


A determination of the PRA and a measurement of 
the plasma aldosterone level are used in the differential 
diagnosis of primary and secondary hyperaldostero- 
nism. Patients with primary hyperaldosteronism (caused 
by an adrenal tumor that overproduces aldosterone) will 
have an increased aldosterone level with decreased renin 
activity. Conversely, patients with secondary hyperaldos- 
teronism (caused by certain types of kidney disease) will 
have increased levels of renin. 


Renin stimulation test 


The renin stimulation test is performed to help diag- 
nose and distinguish the two forms of hyperaldosteronism. 
With the patient having been on a low-salt diet and lying 
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down for the test, a blood sample for PRA is obtained. The 
PRA is repeated with the patient still on the low-salt diet 
but now standing upright. In cases of primary hyperaldos- 
teronism, the blood volume is greatly expanded, and a 
change in position or reduced salt intake does not result in 
decreased kidney blood flow or decreased blood sodium. 
As aresult, renin levels do not increase. However, in sec- 
ondary hyperaldosteronism, blood sodium levels decrease 
with a lowered salt intake, and when the patient is standing 
upright, the kidney blood flow decreases as well. Conse- 
quently, renin levels do increase. 


Captopril test 


The captopril test is a screening test for hypertension 
of kidney origin (renovascular hypertension). For this 
test, a baseline PRA test is done first, then the patient 
receives an oral dose of captopril, which is an angiotensin- 
converting enzyme (ACE) inhibitor. Blood pressure mea- 
surements are taken at this time and again at 60 minutes 
when another PRA test is done. Patients with kidney- 
based hypertension demonstrate greater falls in blood 
pressure and increases in PRA after captopril administra- 
tion than do those with essential hypertension. Conse- 
quently, the captopril test is an excellent screening proce- 
dure to determine the need for a more invasive radiograph- 
ic evaluation such as renal arteriography. 


Preparation 


This test requires a blood sample. For the PRA, the 
patient should maintain a normal diet with a restricted 
amount of sodium (approximately 3 g per day) for three days 
before the test. It is recommended that the patient be fasting 
(nothing to eat or drink) from midnight the day of the test. 


Risks 


Risks for this test are minimal, but may include 
slight bleeding from the puncture site, fainting or feeling 
lightheaded after venipuncture, or hematoma (blood 
accumulating under the puncture site). 


Normal results 


Reference values for the PRA test are laboratory- 
specific and depend upon the kind of diet (sodium 
restricted or normal), the age of the patient, and the 
patient’s posture at the time of the test. Values are also 
affected if renin has been stimulated or if the patient has 
received an ACE inhibitor, like captopril. 


Abnormal results 


Increased PRA levels are seen in essential hyper- 
tension (uncommon), malignant hypertension, and kid- 
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KEY TERMS 


Aldosteronism—A disorder caused by excessive 
production of the hormone aldosterone, which is 
produced by a part of the adrenal glands called 
the adrenal cortex. Causes include a tumor of the 
adrenal gland (Conn’s syndrome), or a disorder 
reducing the blood flow through the kidney. This 
leads to overproduction of renin and angiotensin, 
and in turn causes excessive aldosterone produc- 
tion. Symptoms include hypertension, impaired 
kidney function, thirst and muscle weakness. 


Conn’s syndrome—A disorder caused by exces- 
sive aldosterone secretion by a benign tumor of 
one of the adrenal glands. This results in malfunc- 
tion of the body’s salt and water balance and sub- 
sequently causes hypertension. Symptoms include 
thirst, muscle weakness, and excessive urination. 


ney-based (renovascular) hypertension. Renin-produc- 
ing renal tumors, while rare, can also cause elevated 
levels, as can cirrhosis, low blood volume due to hem- 
orrhage, and diminished adrenal function (Addison’s 
disease). Decreased renin levels may indicate 
increased blood volume due to a high-sodium diet, 
salt-retaining steroids, primary aldosteronism, licorice 
ingestion syndrome, or essential hypertension with low 
renin levels. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Í Plasmapheresis 


Definition 


Plasmapheresis is a blood purification procedure 
used to treat several autoimmune diseases. It is also 
known as therapeutic plasma exchange. 
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Purpose 


In an autoimmune disease, the immune system 
attacks the body’s own tissues. In many autoimmune dis- 
eases, the chief weapons of attack are antibodies, pro- 
teins that circulate in the bloodstream until they meet and 
bind with the target tissue. Once bound, they impair the 
functions of the target, and signal other immune compo- 
nents to respond as well. 


Plasmapheresis is used to remove antibodies from 
the bloodstream, thereby preventing them from attacking 
their targets. It does not directly affect the immune sys- 
tem’s ability to make more antibodies, and therefore may 
only offer temporary benefit. This procedure is most use- 
ful in acute, self-limited disorders such as Guillain- 
Barré syndrome, or when chronic disorders, such as 
myasthenia gravis, become more severe in symptoms. 
In these instances, a rapid improvement could save the 
patient’s life. Neurologic diseases comprise 90% of the 
diseases that could profit from plasmapheresis. 


Precautions 


Patients with clotting disorders may not be suitable 
candidates for plasmapheresis. 


Description 


The basic procedure consists of removal of blood, 
separation of blood cells from plasma, and return of 
these blood cells to the body’s circulation, diluted with 
fresh plasma or a substitute. Because of concerns over 
viral infection and allergic reaction, fresh plasma is not 
routinely used. Instead, the most common substitute is 
saline solution with sterilized human albumin protein. 
During the course of a single session, two to three liters 
of plasma is removed and replaced. 


Plasmapheresis requires insertion of a venous 
catheter, either in a limb or central vein. Central veins 
allow higher flow rates and are more convenient for 
repeat procedures, but are more often the site of compli- 
cations, especially bacterial infection. 


When blood is outside the body, it must be treated to 
prevent it from clotting. While most of the anticlotting 
agent is removed from the blood during treatment, some 
is returned to the patient. 


Three procedures are available: 


e “Discontinuous flow centrifugation.” Only one venous 
catheter line is required. Approximately 300 ml of 
blood is removed at a time and centrifuged to separate 
plasma from blood cells. 
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e ’Continuous flow centrifugation.” Two venous lines are 
used. This method requires slightly less blood volume 
to be out of the body at any one time. 


e ”Plasma filtration.” Two venous lines are used. The 
pasma is filtered using standard hemodialysis equip- 
ment. It requires less than 100 ml of blood to be outside 
the body at one time. 


A single plasmapheresis session may be effective, 
although it is more common to have several sessions per 
week over the course of two weeks or more. 


Preparation 


Good nutrition and plenty of rest make the proce- 
dure less stressful. The treating physician determines 
which of the patient’s medications should be discontin- 
ued before the plasmapheresis session. 


Aftercare 


The patient may experience dizziness, nausea, 
numbness, tingling, or lightheadedness during or after 
the procedure. These effects usually pass quickly, allow- 
ing the patient to return to normal activities the same day. 


Risks 


Reinfusion (replacement) with human plasma may 
cause anaphylaxis, a life threatening allergic reaction. 
All procedures may cause a mild allergic reaction, lead- 
ing to fever, chills, and rash. Bacterial infection is a risk, 
especially when a central venous catheter is used. Reac- 
tion to the citrate anticoagulant used may cause cramps 
and numbness, though these usually resolve on their 
own. Patients with impaired kidney function may require 
drug treatment for the effects of citrate metabolism. 


Plasma contains clotting agents, chemicals that 
allow the blood to coagulate into a solid clot. Plasma 
exchange removes these. Bleeding complications are rare 
following plasmapheresis, but may require replacement 
of clotting factors. 


Normal results 


Plasmapheresis is an effective temporary treatment 
for: 


e Guillain-Barré syndrome (an acute neurological disor- 
der following a viral infection that produces progres- 
sive muscle weakness and paralysis) 


e Myasthenia gravis (an autoimmune disease that causes 
muscle weakness) 
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Plastic, cosmetic, and reconstructive surgery 


KEY TERMS 


Anaphylaxis—Also called anaphylactic shock, it is 
a severe allergic reaction to a foreign substance 
that the patient has had contact with. Penicillin is 
an example of a substance that causes severe 
allergic reactions for some people. 


Antibody—Chemicals produced by the body to 
defend it against bacteria, viruses, or other cells 
foreign to the body (antigens). Each specific anti- 
body reacts against a specific foreign body. Anti- 
bodies are also termed immunoglobulins. 


Autoimmune—Autoimmune refers to the body’s 
development of intolerance of the antigens on its 
own cells. 


Hemodialysis—A method to take out unwanted 
parts of the blood. The patient’s blood is run 
through a catheter and tubing into a machine 
called a dialyzer, which filters out the unwanted 
blood component. 


Plasma—Plasma makes up 50% of human blood. 
It is a watery fluid that carries red cells, white 
cells, and platelets throughout the body. 


e chronic inflammatory demyelinating polyneuropathy (a 
chronic neurological disorder caused by destruction of 
the myelin sheath of peripheral nerves, which produces 
symptoms similar to Guillain-Barré syndrome) 


e thrombotic thrombocytopenic purpura (a rare blood 
disorder) 


* paraproteinemic peripheral neuropathies (a neurologi- 
cal disorder affecting the peripheral nerves) 


e blood that is too thick (hyperviscosity) 


Other conditions may respond to plasmapheresis as 
well. Beneficial effects are usually seen within several 
days. Effects commonly last up to several months, 
although longer-lasting changes are possible, presumably 
by inducing shifts in immune response. 


Resources 
BOOKS 
Office Practice of Neurology. Ed. Martin Samuels and Steven 
Feske. New York: Churchill Livingstone, 1996. 
Richard Robinson 


Plasmodium infection see Malaria 
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I Plastic, cosmetic, and 


reconstructive surgery 
Definition 


Plastic, cosmetic, and reconstructive surgery refers to 
a variety of operations performed in order to repair or 
restore body parts to look normal, or to change a body part 
to look better. These types of surgery are highly special- 
ized. They are characterized by careful preparation of the 
patient’s skin and tissues, by precise cutting and suturing 
techniques, and by care taken to minimize scarring. 
Recent advances in the development of miniaturized 
instruments, new materials for artificial limbs and body 
parts, and improved surgical techniques have expanded the 
range of plastic surgery operations that can be performed. 


Purpose 


Although these three types of surgery share some 
common techniques and approaches, they have some- 
what different emphases. Plastic surgery is usually per- 
formed to treat birth defects and to remove skin blem- 
ishes such as warts, acne scars, or birthmarks. Cosmet- 
ic surgery procedures are performed to make the patient 
look younger or enhance his or her appearance in other 
ways. Reconstructive surgery is used to reattach body 
parts severed in combat or accidents, to perform skin 
grafts after severe burns, or to reconstruct parts of the 
patient’s body that were missing at birth or removed by 
surgery. Reconstructive surgery is the oldest form of 
plastic surgery, having developed out of the need to treat 
wounded soldiers in wartime. 


Precautions 
Medical 


Some patients should not have plastic surgery 
because of certain medical risks. These groups include: 


* patients recovering from a heart attack, severe infec- 
tion (for example, pneumonia), or other serious illness 


e patients with infectious hepatitis or HIV infection 
* cancer patients whose cancer might spread (metastasize) 


* patients who are extremely overweight. Patients who 
are more than 30% overweight should not have lipo- 
suction 


e patients with blood clotting disorders 


Psychological 


Plastic, cosmetic, and reconstructive surgeries have 
an important psychological dimension because of the 
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high value placed on outward appearance in Western 
society. Many people who are born with visible deformi- 
ties or disfigured by accidents later in life develop emo- 
tional problems related to social rejection. Other people 
work in fields such as acting, modeling, media journal- 
ism, and even politics, where their employment depends 
on how they look. Some people have unrealistic expecta- 
tions of cosmetic surgery and think that it will solve all 
their life problems. It is important for anyone consider- 
ing nonemergency plastic or cosmetic surgery to be real- 
istic about its results. One type of psychiatric disorder, 
called body dysmorphic disorder, is characterized by an 
excessive preoccupation with imaginary or minor flaws 
in appearance. Patients with this disorder frequently seek 
unnecessary plastic surgery. 


Description 
Plastic surgery 


Plastic surgery includes a number of different proce- 
dures that usually involve skin. Operations to remove 
excess fat from the abdomen (“tummy tucks”), der- 
mabrasion to remove acne scars or tattoos, and reshaping 
the cartilage in children’s ears (otoplasty) are common 
applications of plastic surgery. 


Cosmetic surgery 


Most cosmetic surgery is done on the face. It is intend- 
ed either to correct disfigurement or to enhance the 
patient’s features. The most common cosmetic procedure 
for children is correction of a cleft lip or palate. In adults, 
the most common procedures are remodeling of the nose 
(rhinoplasty), removal of baggy skin around the eyelids 
(blepharoplasty), facelifts (rhytidectomy), or changing the 
size of the breasts (mammoplasty). Although many people 
still think of cosmetic surgery as only for women, growing 
numbers of men are choosing to have facelifts and eyelid 
surgery, as well as hair transplants and “tummy tucks.” 


Reconstructive surgery 


Reconstructive surgery is often performed on burn 
and accident victims. It may involve the rebuilding of 
severely fractured bones, as well as skin grafting. 
Reconstructive surgery includes such procedures as the 
reattachment of an amputated finger or toe, or implanting 
a prosthesis. Prostheses are artificial structures and mate- 
rials that are used to replace missing limbs or teeth, or 
arthritic hip and knee joints. 


Preparation 
Preparation for nonemergency plastic or reconstruc- 


tive surgery includes patient education, as well as medical 
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The Top 10 Elective Cosmetic Surgeries In The U.S. 
(1999) 


Female Patients Male Patients Total 


201,083 29,782 230,865 
167,318 0 167,318 
120,160 21,859 142,033 
66,096 6,697 72,793 
52,888 2,089 54,977 
48,989 4,208 53,197 
47,359 4,215 51,589 
46,162 4,343 50,505 
34,761 11,831 46,596 
36,995 3,962 40,969 


Procedure 


Liposuction 

Breast augmentation 
Eyelid surgery 

Face lift 

Tummy tuck 

Collagen injections 
Chemical peel 

Laser skin resurfacing 
Rhinoplasty 

Forehead lift 


considerations. Some operations, such as nose reshaping 
or the removal of warts, small birthmarks, and tattoos can 
be done as outpatient procedures under local anesthesia. 
Most plastic and reconstructive surgery, however, 
involves a stay in the hospital and general anesthesia. 


Medical preparation 


Preparation for plastic surgery includes the sur- 
geon’s detailed assessment of the parts of the patient’s 
body that will be involved. Skin grafts require evaluating 
suitable areas of the patient’s skin for the right color and 
texture to match the skin at the graft site. Facelifts and 
cosmetic surgery in the eye area require very close atten- 
tion to the texture of the skin and the placement of surgi- 
cal cuts (incisions). 


Patients scheduled for plastic surgery under general 
anesthesia will be given a physical examination, blood 
and urine tests, and other tests to make sure that they do 
not have any previously undetected health problems or 
blood clotting disorders. The doctor will check the list of 
prescription medications that the patient may be taking to 
make sure that none of them will interfere with normal 
blood clotting or interact with the anesthetic. 


Patients are asked to avoid using aspirin or medica- 
tions containing aspirin for a week to two weeks before 
surgery, because these drugs lengthen the time of blood 
clotting. Smokers are asked to stop smoking two weeks 
before surgery because smoking interferes with the heal- 
ing process. For some types of plastic surgery, the patient 
may be asked to donate several units of his or her own 
blood before the procedure, in case a transfusion is 
needed during the operation. The patient will be asked to 
sign a consent form before the operation. 


Patient education 


The doctor will meet with the patient before the 
operation is scheduled, in order to explain the procedure 
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Plastic, cosmetic, and reconstructive surgery 


and to be sure that the patient is realistic about the 
expected results. This consideration is particularly 
important if the patient is having cosmetic surgery. 


Aftercare 
Medical 


Medical aftercare following plastic surgery under 
general anesthesia includes bringing the patient to a 
recovery room, monitoring his or her vital signs, and giv- 
ing medications to relieve pain as necessary. Patients 
who have had fat removed from the abdomen may be 
kept in bed for as long as two weeks. Patients who have 
had mammoplasties, breast reconstruction, and some 
types of facial surgery typically remain in the hospital for 
a week after the operation. Patients who have had lipo- 
suction or eyelid surgery are usually sent home in a day 
or two. 


Patients who have had outpatient procedures are 
usually given antibiotics to prevent infection and are 
sent home as soon as their vital signs are normal. 


Psychological 


Some patients may need follow-up psychotherapy or 
counseling after plastic or reconstructive surgery. These 
patients typically include children whose schooling and 
social relationships have been affected by birth defects, 
as well as patients of any age whose deformities or dis- 
figurements were caused by trauma from accidents, war 
injuries, or violent crime. 


Risks 


The risks associated with plastic, cosmetic, and 
reconstructive surgery include the postoperative compli- 
cations that can occur with any surgical operation under 
anesthesia. These complications include wound infec- 
tion, internal bleeding, pneumonia, and reactions to the 
anesthesia. 


In addition to these general risks, plastic, cosmetic, 
and reconstructive surgery carry specific risks: 


e formation of undesirable scar tissue 


* persistent pain, redness, or swelling in the area of the 
surgery 


e infection inside the body related to inserting a prosthe- 
sis; these infections can result from contamination at 
the time of surgery or from bacteria migrating into the 
area around the prosthesis at a later time 


e anemia or fat embolisms from liposuction 


e rejection of skin grafts or tissue transplants 


2622 


KEY TERMS 


Blepharoplasty—Surgical reshaping of the eyelid. 


Dermabrasion—A technique for removing the 
upper layers of skin with planing wheels powered 
by compressed air. 


Facelift—Plastic surgery performed to remove sag- 
ging skin and wrinkles from the patient's face. 


Liposuction—A surgical technique for removing 
fat from under the skin by vacuum suctioning. 


Mammoplasty—Surgery performed to change the 
size of breasts. 


Rhinoplasty—Surgery performed to change the 
shape of the nose. 


e loss of normal feeling or function in the area of the opera- 
tion (for example, it is not unusual for women who have 
had mammoplasties to lose sensation in their nipples) 


* complications resulting from unforeseen technological 
problems (the best-known example of this problem was 
the discovery in the mid-1990s that breast implants 
made with silicone gel could leak into the patient’s 
body) 


Normal results 


Normal results include the patient’s recovery from 
the surgery with satisfactory results and without compli- 
cations. 


Resources 


BOOKS 

Carpenito, Lynda Juall. Nursing Diagnosis: Application to 
Clinical Practice. Philadelphia: J. B. Lippincott, 1995. 

Everything You Need to Know about Medical Treatments, ed. 
Matthew Cahill et al. Springhouse, PA: Springhouse Co., 
1996. 

Fallon Jr., L. Fleming. “Plastic, Cosmetic, and Reconstructive 
Surgery.” In Magill’s Medical Guide: Health and Illness, 
Supplement, ed. Nancy A. Piotrowski. Pasadena, CA: 
Salem Press, Inc., 1996. 

The Surgery Book: An Illustrated Guide to 73 of the Most Com- 
mon Operations. Ed. Robert M. Younson, et al. New York: 
St. Martin’s Press, 1993. 


ORGANIZATIONS 
American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 


Rebecca J. Frey 
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f Platelet aggregation test 


Definition 


Platelets are disk-shaped blood cells that are also 
called thrombocytes. They play a major role in the blood- 
clotting process. The platelet aggregation test is a mea- 
sure of platelet function. 


Purpose 


The platelet aggregation test aids in the evaluation 
of bleeding disorders by measuring the rate and degree 
to which platelets form a clump (aggregate) after the 
addition of a chemical that stimulates clumping (aggre- 
gation). 


Precautions 


There are many medications that can affect the results 
of the platelet aggregation test. The patient should discon- 
tinue as many as possible beforehand. Some of the drugs 
that can decrease platelet aggregation include aspirin, 
some antibiotics, beta blockers, dextran (Macrodex), 
alcohol, heparin (Lipo-Hepin), nonsteroidal anti-inflam- 
matory drugs (NSAIDs), tricyclic antidepressants, and 
warfarin (Coumadin). 


Description 


There are many factors involved in blood clotting 
(coagulation). One of the first steps in the process 
involves small cells in the bloodstream called platelets, 
which are produced in the bone marrow. Platelets gather 
at the site of an injury and clump together to form a plug, 
or aggregate, that helps to limit the loss of blood and pro- 
mote healing. 


Inherited bleeding disorders (e.g., hemophilia or 
von Willebrand’s disease) and acquired bleeding prob- 
lems that occur because of another disorder or a med- 
ication can affect the number of platelets and their level 
of function. When these problems are present, the result 
is a drop in platelet aggregation and a lengthened 
bleeding time. 


The platelet aggregation test uses a machine called 
an aggregometer to measure the cloudiness (turbidity) of 
blood plasma. Several different substances called ago- 
nists are used in the test. These agonists include adeno- 
sine diphosphate, epinephrine, thrombin, collagen, and 
ristocetin. The addition of an agonist to a plasma sample 
causes the platelets to clump together, making the fluid 
more transparent. The aggregometer then measures the 
increased light transmission through the specimen. 
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KEY TERMS 


Aggregation—The blood cell clumping process 
that is measured in the platelet aggregation test. 


Agonist—A chemical that is added to the blood 
sample in the platelet aggregation test to stimulate 
the clumping process. 


Hemophilia—An inherited bleeding disorder caused 
by a deficiency of factor VIII, one of a series of blood 
proteins essential for blood clotting. 


Platelets—Small, round, disk-shaped blood cells 
that are involved in clot formation. The platelet 
aggregation test measures the clumping ability of 
platelets. 


Turbidity—The cloudiness or lack of transparency 
of a solution. 


von Willebrand’s disease—An inherited lifelong 
bleeding disorder caused by an abnormal gene, 
similar to hemophilia. The gene defect results in a 
decreased blood concentration of a substance 
called von Willebrand’s factor (vWF). 


Preparation 


The test requires a blood sample. The patient should 
either avoid food and drink altogether for eight hours 
before the test, or eat only nonfat foods. High levels of 
fatty substances in the blood can affect test results. 


Because the use of aspirin and/or aspirin compounds 
can directly affect test results, the patient should avoid 
these medications for two weeks before the test. If the 
patient must take aspirin and the test cannot be post- 
poned, the laboratory should be notified and asked to 
verify the presence of aspirin in the blood plasma. If the 
results are abnormal, aspirin use must be discontinued 
and the test repeated in two weeks. 


Aftercare 


Because the platelet aggregation test is ordered 
when some type of bleeding problem is suspected, the 
patient should be cautioned to watch the puncture site for 
signs of additional bleeding. 


Risks 


Risks for this test are minimal in normal individuals. 
Patients with bleeding disorders, however, may have pro- 
longed bleeding from the puncture wound or the forma- 
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Platelet count 


tion of a bruise (hematoma) under the skin where the 
blood was withdrawn. 


Normal results 


The normal time for platelet aggregation varies 
somewhat depending on the laboratory, the temperature, 
the shape of the vial in which the test is performed, and 
the patient’s response to different agonists. For example, 
the difference between the response to ristocetin and 
other products should be noted because ristocetin trig- 
gers aggregation through a different mechanism than 
other agonists. 


Abnormal results 


Prolonged platelet aggregation time can be found in 
such congenital disorders as hemophilia and von Wille- 
brand’s disease, as well as in some connective tissue dis- 
orders. Prolonged aggregation times can also occur in 
leukemia or myeloma; after recent heart/lung bypass or 
kidney dialysis; and after taking certain drugs. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


i Platelet count 


Definition 


A platelet count is a diagnostic test that determines 
the number of platelets in the patient’s blood. Platelets, 
which are also called thrombocytes, are small disk-shaped 
blood cells produced in the bone marrow and involved in 
the process of blood clotting. There are normally between 
150,000-450,000 platelets in each microliter of blood. 
Low platelet counts or abnormally shaped platelets are 
associated with bleeding disorders. High platelet counts 
sometimes indicate disorders of the bone marrow. 


Purpose 


The primary functions of a platelet count are to 
assist in the diagnosis of bleeding disorders and to moni- 
tor patients who are being treated for any disease involv- 
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ing bone marrow failure. Patients who have leukemia, 
polycythemia vera, or aplastic anemia are given peri- 
odic platelet count tests to monitor their health. 


Description 
Blood collection and storage 


Platelet counts use a freshly-collected blood speci- 
men to which a chemical called EDTA has been added to 
prevent clotting before the test begins. About 5 mL of 
blood are drawn from a vein in the patient’s inner elbow 
region. Blood drawn from a vein helps to produce a more 
accurate count than blood drawn from a fingertip. Col- 
lection of the sample takes only a few minutes. 


After collection, the mean platelet volume of EDTA- 
blood will increase over time. This increase is caused by 
a change in the shape of the platelets after removal from 
the body. The changing volume is relatively stable for a 
period of one to three hours after collection. This period 
is the best time to count the sample when using electron- 
ic instruments, because the platelets will be within a 
standard size range. 


Counting methods 


Platelets can be observed in a direct blood smear for 
approximate quantity and shape. A direct smear is made 
by placing a drop of blood onto a microscope slide and 
spreading it into a thin layer. After staining to make the 
various blood cells easier to see and distinguish, a labora- 
tory technician views the smear through a light micro- 
scope. Accurate assessment of the number of platelets 
requires other methods of counting. There are three 
methods used to count platelets; hemacytometer, voltage- 
pulse counting, and electro-optical counting. 


HEMACYTOMETER COUNTING. The microscopic 
method uses a phase contrast microscope to view blood 
on a hemacytometer slide. A sample of the diluted blood 
mixture is placed in a hemacytometer, which is an instru- 
ment with a grid etched into its surface to guide the 
counting. For a proper count, the platelets should be 
evenly distributed in the hemacytometer. Counts made 
from samples with platelet clumping are considered 
unreliable. Clumping can be caused by several factors, 
such as clotting before addition of the anticoagulant and 
allowing the blood to remain in contact with a capillary 
blood vessel during collection. Errors in platelet count- 
ing are more common when blood is collected from cap- 
illaries than from veins. 


ELECTRONIC COUNTING. Electronic counting of 
platelets is the most common method. There are two 
types of electronic counting, voltage-pulse and electro- 
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optical counting systems. In both systems, the collected 
blood is diluted and counted by passing the blood 
through an electronic counter. The instruments are set to 
count only particles within the proper size range for 
platelets. The upper and lower levels of the size range are 
called size exclusion limits. Any cells or material larger 
or smaller than the size exclusion limits will not be 
counted. Any object in the proper size range is counted, 
however, even if it isn’t a platelet. For these instruments 
to work properly, the sample must not contain other 
material that might mistakenly be counted as platelets. 
Electronic counting instruments sometimes produce arti- 
ficially low platelet counts. If a platelet and another 
blood cell pass through the counter at the same time, the 
instrument will not count the larger cell because of the 
size exclusion limits, which will cause the instrument to 
accidentally miss the platelet. Clumps of platelets will 
not be counted because clumps exceed the upper size 
exclusion limit for platelets. In addition, if the patient has 
a high white blood cell count, electronic counting may 
yield an unusually low platelet count because white 
blood cells may filter out some of the platelets before the 
sample is counted. On the other hand, if the red blood 
cells in the sample have burst, their fragments will be 
falsely counted as platelets. 


Aftercare 


Because platelet counts are sometimes ordered to 
diagnose or monitor bleeding disorders, patients with 
these disorders should be cautioned to watch the punc- 
ture site for signs of additional bleeding. 


Risks 


Risks for a platelet count test are minimal in normal 
individuals. Patients with bleeding disorders, however, 
may have prolonged bleeding from the puncture wound 
or the formation of a bruise (hematoma) under the skin 
where the blood was withdrawn. 


Normal results 


The normal range for a platelet count is 150,000- 
450,000 platelets per microliter of blood. 


Abnormal results 


An abnormally low platelet level (thrombocytope- 
nia) is a condition that may result from increased 
destruction of platelets, decreased production, or 
increased usage of platelets. In idiopathic thrombocy- 
topenic purpura (ITP), platelets are destroyed at abnor- 
mally high rates. Hypersplenism is characterized by the 
collection (sequestration) of platelets in the spleen. Dis- 
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KEY TERMS 


Capillaries—The smallest of the blood vessels that 
bring oxygenated blood to tissues. 


EDTA—A colorless compound used to keep blood 
samples from clotting before tests are run. Its chem- 
ical name is ethylene-diamine-tetra-acetic acid. 


Hemocytometer—An instrument used to count 
platelets or other blood cells. 


Phase contrast microscope—A light microscope 
in which light is focused on the sample at an angle 
to produce a clearer image. 


Thrombocyte—Another name for platelet. 


Thrombocytopenia—An abnormally low platelet 
count. 


Thrombocytosis—An abnormally high platelet 
count. It occurs in polycythemia vera and other 
disorders in which the bone marrow produces too 
many platelets. 


seminated intravascular coagulation (DIC) is a condition 
in which blood clots occur within blood vessels in a 
number of tissues. All of these diseases produce reduced 
platelet counts. 


Abnormally high platelet levels (thrombocytosis) 
may indicate either a benign reaction to an infection, 
surgery, or certain medications; or a disease like poly- 
cythemia vera, in which the bone marrow produces too 
many platelets too quickly. 


Resources 


BOOKS 

Henry, John B. Clinical Diagnosis and Management by Labo- 
ratory Methods. Philadelphia: W. B. Saunders Co., 1996. 

Merck Manual of Medical Information. Ed. Robert Berkow, et 
al. Whitehouse Station, NJ: Merck Research Laboratories, 
1997. 


John T. Lohr, PhD 


ý Platelet function disorders 


Definition 


Platelets are elements within the bloodstream that 
recognize and cling to damaged areas inside blood ves- 
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Platelet function disorders 


sels. When they do this, the platelets trigger a series of 
chemical changes that result in the formation of a blood 
clot. There are certain hereditary disorders that affect 
platelet function and impair their ability to start the 
process of blood clot formation. One result is the possi- 
bility of excessive bleeding from minor injuries or men- 
strual flow. 


Description 


Platelets are formed in the bone marrow—a spongy 
tissue located inside the long bones of the body—as frag- 
ments of a large precursor cell (a megakaryocyte). These 
fragments circulate in the bloodstream and form the first 
line of defense against blood escaping from injured 
blood vessels. 


Damaged blood vessels release a chemical signal that 
increases the stickiness of platelets in the area of the injury. 
The sticky platelets adhere to the damaged area and gradu- 
ally form a platelet plug. At the same time, the platelets 
release a series of chemical signals that prompt other fac- 
tors in the blood to reinforce the platelet plug. Between the 
platelet and its reinforcements, a sturdy clot is created that 
acts as a patch while the damaged area heals. 


There are several hereditary disorders characterized 
by some impairment of the platelet’s action. Examples 
include von Willebrand’s disease, Glanzmann’s throm- 
basthenia, and Wiskott-Aldrich syndrome. Vulnerable 
aspects of platelet function include errors in the produc- 
tion of the platelets themselves or errors in the formation, 
storage, or release of their chemical signals. These 
defects can prevent platelets from responding to injuries 
or from prompting the action of other factors involved in 
clot formation. 


Causes and symptoms 


Platelet function disorders can be inherited, but they 
may also occur as a symptom of acquired diseases or as a 
side effect of certain drugs, including aspirin. Common 
symptoms of platelet function disorders include bleeding 
from the nose, mouth, vagina, or anus; pinpoint bruises 
and purplish patches on the skin; and abnormally heavy 
menstrual bleeding. 


Diagnosis 


In diagnosing platelet function disorders, specific 
tests are needed to determine whether the problem is 
caused by low numbers of platelets or impaired platelet 
function. A blood platelet count and bleeding time are 
common screening tests. If these tests confirm that the 
symptoms are due to impaired platelet function, further 
tests are done—such as platelet aggregation or an analy- 
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KEY TERMS 


Anemia—A condition in which inadequate quan- 
tities of hemoglobin and red blood cells are pro- 
duced. 


Bone marrow—A spongy tissue located within the 
body’s flat bones—including the hip and breast 
bones and the skull. Marrow contains stem cells, 
the precursors to platelets and red and white 
blood cells. 


Hemoglobin—The substance inside red blood 
cells that enables them to carry oxygen. 


Megakaryocyte—A large bone marrow cell with a 
lobed nucleus that is the precursor cell of blood 
platelets. 


Platelets—Fragments of a large precursor cell (a 
megakaryocyte) found in the bone marrow. These 
fragments adhere to areas of blood vessel damage 
and release chemical signals that direct the forma- 
tion of a blood clot. 


sis of the platelet proteins—that pinpoint the exact nature 
of the defect. 


Treatment 


Treatment is intended to prevent bleeding and stop it 
quickly when it occurs. For example, patients are advised 
to be careful when they brush their teeth to reduce dam- 
age to the gums. They are also warned against taking 
medications that interfere with platelet function. Some 
patients may require iron and folate supplements to 
counteract potential anemia. Platelet transfusions may be 
necessary to prevent life-threatening hemorrhaging in 
some cases. Bone marrow transplantation can cure 
certain disorders but also carries some serious risks. Hor- 
mone therapy is useful in treating heavy menstrual bleed- 
ing. Von Willebrand’s disease can be treated with desmo- 
pressin (DDAVP, Stimate). 


Prognosis 


The outcome depends on the specific disorder and 
the severity of its symptoms. Platelet function disorders 
range from life-threatening conditions to easily treated or 
little-noticed problems. 


Prevention 


Inherited platelet function disorders cannot be pre- 
vented except by genetic counseling; however, some 
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acquired function disorders may be guarded against by 
avoiding substances that trigger the disorder. 


Resources 


BOOKS 

Ware, J. Anthony, and Barry S. Coller. “Platelet Morphology, 
Biochemistry, and Function.” In Williams Hematology, ed. 
Ernest Beutler et al. New York: McGraw-Hill, Inc., 1995. 

Williams, William J. “Classification and Clinical Manifesta- 
tions of Disorders of Hemostasis.” In Williams Hematol- 
ogy, ed. Ernest Beutler et al. New York: McGraw-Hill, 
Inc., 1995. 


PERIODICALS 
Liesner, R. J., and S. J. Machin. “Platelet Disorders.” British 
Medical Journal 314, no. 7083 (1997): 809. 


Julia Barrett 


í Pleural biopsy 


Definition 


The pleura is the membrane that lines the lungs and 
chest cavity. A pleural biopsy is the removal of pleural 
tissue for examination. 


Purpose 


Pleural biopsy is done to differentiate between 
benign and malignant disease, to diagnose viral, fungal, 
or parasitic diseases, and to identify a condition called 
collagen vascular disease of the pleura. It is also ordered 
when a chest x ray indicates a pleural-based tumor, reac- 
tion, or thickening of the lining. 


Precautions 


Because pleural biopsy is an invasive procedure, it is 
not recommended for patients with severe bleeding dis- 
orders. 


Description 


Pleural biopsy is usually ordered when pleural fluid 
obtained by another procedure called thoracentesis 
(aspiration of pleural fluid) suggests infection, signs of 
cancer, or tuberculosis. Pleural biopsies are 85-90% 
accurate in diagnosing these diseases. 


The procedure most often performed for pleural 
biopsy is called a percutaneous (passage through the skin 
by needle puncture) needle biopsy. The procedure takes 
30-45 minutes, although the biopsy needle itself remains 
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in the pleura for less than one minute. This type of biop- 
sy is usually performed by a physician at bedside, if the 
patient is hospitalized, or in the doctor’s office under 
local anesthetic. 


The actual procedure begins with the patient in a sit- 
ting position, shoulders and arms elevated and supported. 
The skin overlying the biopsy site is anesthetized and a 
small incision is made to allow insertion of the biopsy 
needle. This needle is inserted with a cannula (a plastic 
or metal tube) until fluid is removed. Then the inner nee- 
dle is removed and a trocar (an instrument for withdraw- 
ing fluid from a cavity) is inserted to obtain the actual 
biopsy specimen. As many as three separate specimens 
are taken from different sites during the procedure. These 
specimens are then placed into a fixative solution and 
sent to the laboratory for tissue (histologic) examination. 


Preparation 


Preparations for this procedure vary, depending on 
the type of procedure requested. Pleural biopsy can be 
performed in several ways: percutaneous needle biopsy 
(described above), by thoracoscopy (insertion of a visu- 
al device called a laparoscope into the pleural space for 
inspection), or by open pleural biopsy, which requires 
general anesthesia. 


Aftercare 


Potential complications of this procedure include 
bleeding or injury to the lung, or a condition called 
pneumothorax, in which air enters the pleural cavity 
(the space between the two layers of pleura lining the 
lungs and the chest wall). Because of these possibilities, 
the patient is to report any shortness of breath, and to 
note any signs of bleeding, decreased blood pressure, or 
increased pulse rate. 


Risks 


Risks for this procedure include respiratory distress 
on the side of the biopsy, as well as bleeding, possible 
shoulder pain, pneumothorax (immediate) or pneumo- 
nia (delayed). 


Normal results 


Normal findings indicate no evidence of any patho- 
logic or disease conditions. 


Abnormal results 


Abnormal findings include tumors called neoplasms 
(any new or abnormal growth) that can be either benign or 
malignant. Pleural tumors are divided into two classifica- 
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Pleural effusion 


tions: primary (mesothelioma), or metastatic (arising from 
cancer sites elsewhere in the body). These tumors are 
often associated with an accumulation of fluid between the 
pleural layers called a pleural effusion, which itself may 
be caused by pneumonia, heart failure, cancer, or blood 
clot in the lungs (pulmonary embolism). 


Other causes of abnormal findings include viral, 
fungal, or parasitic infections, and tuberculosis. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


i Pleural effusion 


Definition 


Pleural effusion occurs when too much fluid collects 
in the pleural space (the space between the two layers of 
the pleura). It is commonly known as “water on the 
lungs.” It is characterized by shortness of breath, chest 
pain, gastric discomfort (dyspepsia), and cough. 


Description 


There are two thin membranes in the chest, one (the 
visceral pleura) lining the lungs, and the other (the parietal 
pleura) covering the inside of the chest wall. Normally, 
small blood vessels in the pleural linings produce a small 
amount of fluid that lubricates the opposed pleural mem- 
branes so that they can glide smoothly against one another 
during breathing movements. Any extra fluid is taken up 
by blood and lymph vessels, maintaining a balance. When 
either too much fluid forms or something prevents its 
removal, the result is an excess of pleural fluid—an effu- 
sion. The most common causes are disease of the heart or 
lungs, and inflammation or infection of the pleura. 


Pleural effusion itself is not a disease as much as a 
result of many different diseases. For this reason, there is 
no “typical” patient in terms of age, sex, or other charac- 
teristics. Instead, anyone who develops one of the many 
conditions that can produce an effusion may be affected. 


There are two types of pleural effusion: the transu- 
date and the exudate. This is a very important point 
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because the two types of fluid are very different, and 
which type is present points to what sort of disease is 
likely to have produced the effusion. It also can suggest 
the best approach to treatment. 


Transudates 


A transudate is a clear fluid, similar to blood serum, 
that forms not because the pleural surfaces themselves 
are diseased, but because the forces that normally pro- 
duce and remove pleural fluid at the same rate are out of 
balance. When the heart fails, pressure in the small blood 
vessels that remove pleural fluid is increased and fluid 
“backs up” in the pleural space, forming an effusion. Or, 
if too little protein is present in the blood, the vessels are 
less able to hold the fluid part of blood within them and it 
leaks out into the pleural space. This can result from dis- 
ease of the liver or kidneys, or from malnutrition. 


Exudates 


An exudate—which often is a cloudy fluid, contain- 
ing cells and much protein—results from disease of the 
pleura itself. The causes are many and varied. Among the 
most common are infections such as bacterial pneumo- 
nia and tuberculosis; blood clots in the lungs; and con- 
nective tissue diseases, such as rheumatoid arthritis. 
Cancer and disease in organs such as the pancreas also 
may give rise to an exudative pleural effusion. 


Special types of pleural effusion 


Some of the pleural disorders that produce an exu- 
date also cause bleeding into the pleural space. If the 
effusion contains half or more of the number of red blood 
cells present in the blood itself, it is called hemothorax. 
When a pleural effusion has a milky appearance and con- 
tains a large amount of fat, it is called chylothorax. 
Lymph fluid that drains from tissues throughout the body 
into small lymph vessels finally collects in a large duct 
(the thoracic duct) running through the chest to empty 
into a major vein. When this fluid, or chyle, leaks out of 
the duct into the pleural space, chylothorax is the result. 
Cancer in the chest is a common cause. 


Causes and symptoms 
Causes of transudative pleural effusion 


Among the most important specific causes of a tran- 
sudative pleural effusion are: 


e Congestive heart failure. This causes pleural effusions 
in about 40% of patients and is often present on both 
sides of the chest. Heart failure is the most common 
cause of bilateral (two-sided) effusion. When only one 
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side is affected it usually is the right (because patients 
usually lie on their right side). 


e Pericarditis. This is an inflammation of the pericardi- 
um, the membrane covering the heart. 


¢ Too much fluid in the body tissues, which spills over 
into the pleural space. This is seen in some forms of 
kidney disease; when patients have bowel disease and 
absorb too little of what they eat; and when an exces- 
sive amount of fluid is given intravenously. 


e Liver disease. About 5% of patients with a chronic scar- 
ring disease of the liver called cirrhosis develop pleural 
effusion. 


Causes of exudative pleural effusions 


A wide range of conditions may be the cause of an 
exudative pleural effusion: 


e Pleural tumors account for up to 40% of one-sided 
pleural effusions. They may arise in the pleura itself 
(mesothelioma), or from other sites, notably the lung. 


e Tuberculosis in the lungs may produce a long-lasting 
exudative pleural effusion. 


e Pneumonia affects about three million persons each 
year, and four of every ten patients will develop pleural 
effusion. If effective treatment is not provided, an exten- 
sive effusion can form that is very difficult to treat. 


e Patients with any of a wide range of infections by a 
virus, fungus, or parasite that involve the lungs may 
have pleural effusion. 


e Up to half of all patients who develop blood clots in their 
lungs (pulmonary embolism) will have pleural effusion, 
and this sometimes is the only sign of embolism. 


e Connective tissue diseases, including rheumatoid 
arthritis, lupus, and Sjégren’s syndrome may be com- 
plicated by pleural effusion. 


e Patients with disease of the liver or pancreas may have 
an exudative effusion, and the same is true for any 
patient who undergoes extensive abdominal surgery. 
About 30% of patients who undergo heart surgery will 
develop an effusion. 


¢ Injury to the chest may produce pleural effusion in the 
form of either hemothorax or chylothorax. 


Symptoms 


The key symptom of a pleural effusion is shortness 
of breath. Fluid filling the pleural space makes it hard 
for the lungs to fully expand, causing the patient to take 
many breaths so as to get enough oxygen. When the 
parietal pleura is irritated, the patient may have mild 
pain that quickly passes or, sometimes, a sharp, stabbing 
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pleuritic type of pain. Some patients will have a dry 
cough. Occasionally a patient will have no symptoms at 
all. This is more likely when the effusion results from 
recent abdominal surgery, cancer, or tuberculosis. Tap- 
ping on the chest will show that the usual crisp sounds 
have become dull, and on listening with a stethoscope 
the normal breath sounds are muted. If the pleura is 
inflamed, there may be a scratchy sound called a “pleur- 
al friction rub.” 


Diagnosis 


When pleural effusion is suspected, the best way 
to confirm it is to take chest x rays, both straight-on 
and from the side. The fluid itself can be seen at the 
bottom of the lung or lungs, hiding the normal lung 
structure. If heart failure is present, the x-ray shadow 
of the heart will be enlarged. An ultrasound scan may 
disclose a small effusion that caused no abnormal 
findings during chest examination. A computed 
tomography scan is very helpful if the lungs them- 
selves are diseased. 


In order to learn what has caused the effusion, a nee- 
dle or catheter is often used to obtain a fluid sample, 
which is examined for cells and its chemical make-up. 
This procedure, called a thoracentesis, is the way to 
determine whether an effusion is a transudate or exudate, 
giving a clue as to the underlying cause. In some cases— 
for instance when cancer or bacterial infection is 
present—the specific cause can be determined and the 
correct treatment planned. Culturing a fluid sample can 
identify the bacteria that cause tuberculosis or other 
forms of pleural infection. The next diagnostic step is to 
take a tissue sample, or pleural biopsy, and examine it 
under a microscope. If the effusion is caused by lung dis- 
ease, placing a viewing tube (bronchoscope) through the 
large air passages will allow the examiner to see the 
abnormal appearance of the lungs. 


Treatment 


The best way to clear up a pleural effusion is to 
direct treatment at what is causing it, rather than treating 
the effusion itself. If heart failure is reversed or a lung 
infection is cured by antibiotics, the effusion will usual- 
ly resolve. However, if the cause is not known, even after 
extensive tests, or no effective treatment is at hand, the 
fluid can be drained away by placing a large-bore needle 
or catheter into the pleural space, just as in diagnostic 
thoracentesis. If necessary, this can be repeated as often 
as is needed to control the amount of fluid in the pleural 
space. If large effusions continue to recur, a drug or 
material that irritates the pleural membranes can be 
injected to deliberately inflame them and cause them to 
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Pleural effusion 


KEY TERMS 


Culture—A test that exposes a sample of body fluid 
or tissue to special material to see whether bacteria 
or another type of microorganism is present. 


Dyspepsia—A vague feeling of being too full and 
having heartburn, bloating, and nausea. Usually felt 
after eating. 


Exudate—The type of pleural effusion that results 
from inflammation or other disease of the pleura 
itself. It features cloudy fluid containing cells and 
proteins. 


Pleura or pleurae—A delicate membrane that 
encloses the lungs. The pleura is divided into two 
areas separated by fluid—the visceral pleura, which 
covers the lungs, and the parietal pleura, which lines 
the chest wall and covers the diaphragm. 


Pleural cavity—The area of the thorax that contains 
the lungs. 


adhere close together—a process called sclerosis. This 
will prevent further effusion by eliminating the pleural 
space. In the most severe cases, open surgery with 
removal of a rib may be necessary to drain all the fluid 
and close the pleural space. 


Prognosis 


When the cause of pleural effusion can be deter- 
mined and effectively treated, the effusion itself will 
reliably clear up and should not recur. In many other 
cases, sclerosis will prevent sizable effusions from 
recurring. Whenever a large effusion causes a patient 
to be short of breath, thoracentesis will make breathing 
easier, and it may be repeated if necessary. To a great 
extent, the outlook for patients with pleural effusion 
depends on the primary cause of effusion and whether 
it can be eliminated. Some forms of pleural effusion, 
such as that seen after abdominal surgery, are only 
temporary and will clear without specific treatment. If 
heart failure can be controlled, the patient will remain 
free of pleural effusion. If, on the other hand, effusion 
is caused by cancer that cannot be controlled, other 
effects of the disease probably will become more 
important. 


Prevention 


Because pleural effusion is a secondary effect of 
many different conditions, the key to preventing it is to 
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Pleural space—The potential area between the vis- 
ceral and parietal layers of the pleurae. 


Pneumonia—An acute inflammation of the lungs, 
usually caused by bacterial infection. 


Sclerosis—The process by which an irritating mater- 
ial is placed in the pleural space in order to inflame 
the pleural membranes and cause them to stick 
together, eliminating the pleural space and recur- 
rent effusions. 


Thoracentesis—Placing a needle, tube, or catheter 
in the pleural space to remove the fluid of pleural 
effusion. Used for both diagnosis and treatment. 


Transudate—The type of pleural effusion seen with 
heart failure or other disorders of the circulation. It 
features clear fluid containing few cells and little 
protein. 


promptly diagnose the primary disease and provide 
effective treatment. Timely treatment of infections such 
as tuberculosis and pneumonia will prevent many effu- 
sions. When effusion occurs as a drug side-effect, with- 
drawing the drug or using a different one may solve the 
problem. On rare occasions, an effusion occurs because 
fluid meant for a vein is mistakenly injected into the 
pleural space. This can be prevented by making sure that 
proper technique is used. 


Resources 


BOOKS 

Smolley, Lawrence A., and Debra F. Bryse. Breathe Right 
Now: A Comprehensive Guide to Understanding and 
Treating the Most Common Breathing Disorders. New 
York: W. W. Norton & Co., 1998. 


ORGANIZATIONS 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 

OTHER 


“Pulmonary Medicine.” Healthweb Page. 12 Jan. 1998 <http:// 
healthweb.org/browse.cfm?subjectid=8 1>. 


David A. Cramer, MD 


Pleural fluid analysis see Thoracentesis 
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f Pleurisy 


Definition 


Pleurisy is an inflammation of the membrane that 
surrounds and protects the lungs (the pleura). Inflamma- 
tion occurs when an infection or damaging agent irritates 
the pleural surface. As a consequence, sharp chest pains 
are the primary symptom of pleurisy. 


Description 


Pleurisy, also called pleuritis, is a condition that gen- 
erally stems from an existing respiratory infection, dis- 
ease, or injury. In people who have otherwise good 
health, respiratory infections or pneumonia are the main 
causes of pleurisy. This condition used to be more com- 
mon, but with the advent of antibiotics and modern dis- 
ease therapies, pleurisy has become less prevalent. 


The pleura is a double-layered structure made up of 
an inner membrane, which surrounds the lungs, and an 
outer membrane, which lines the chest cavity. The pleur- 
al membranes are very thin, close together, and have a 
fluid coating in the narrow space between them. This liq- 
uid acts as a lubricant, so that when the lungs inflate and 
deflate during breathing, the pleural surfaces can easily 
glide over one another. 


Pleurisy occurs when the pleural surfaces rub 
against one another, due to irritation and inflammation. 
Infection within the pleural space is the most common 
irritant, although the abnormal presence of air, blood, or 
cells can also initiate pleurisy. These disturbances all act 
to displace the normal pleural fluid, which forces the 
membranes to rub, rather than glide, against one another. 
This rubbing irritates nerve endings in the outer mem- 
brane and causes pain. Pleurisy also causes a chest noise 
that ranges from a faint squeak to a loud creak. This char- 
acteristic sound is called a “friction rub.” 


Pleurisy cases are classified either as having pleural 
effusion or as being “dry.” Pleural effusion is more com- 
mon and refers to an accumulation of fluid within the 
pleural space; dry pleurisy is inflammation without fluid 
build-up. Less pain occurs with pleural effusion because 
the fluid forces the membrane surfaces apart. However, 
pleural effusion causes additional complications because 
it places pressure on the lungs. This leads to respiratory 
distress and possible lung collapse. 


Causes and symptoms 


A variety of conditions can give rise to pleurisy. The 
following list represents the most common sources of 
pleural inflammation. 
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e infections, including pneumonia, tuberculosis, and 
other bacterial or viral respiratory infections 


e immune disorders, including systemic lupus erythe- 
matosus, rheumatoid arthritis, and sarcoidosis 


e diseases, including cancer, pancreatitis, liver cirrho- 
sis, and heart or kidney failure 


* injury, from a rib fracture, collapsed lung, esophagus 
rupture, blood clot, or material such as asbestos 


¢ drug reactions, from certain drugs used to treat tubercu- 
losis (isoniazid), cancer (methotrexate, procarbazine), 
or the immune disorders mentioned above (hydralazine, 
procainamide, phenytoin, quinidine) 


Symptomatic pain 


The hallmark symptom of pleurisy is sudden, 
intense chest pain that is usually located over the area of 
inflammation. Although the pain can be constant, it is 
usually most severe when the lungs move during breath- 
ing, coughing, sneezing, or even talking. The pain is usu- 
ally described as shooting or stabbing, but in minor cases 
it resembles a mild cramp. When pleurisy occurs in cer- 
tain locations, such as near the diaphragm, the pain may 
be felt in other areas such as the neck, shoulder, or 
abdomen (referred pain). Another indication of pleurisy 
is that holding one’s breath or exerting pressure against 
the chest causes pain relief. 


Breathing difficulties 


Pleurisy is also characterized by certain respiratory 
symptoms. In response to the pain, pleurisy patients 
commonly have a rapid, shallow breathing pattern. Pleur- 
al effusion can also cause shortness of breath, as excess 
fluid makes expanding the lungs difficult. If severe 
breathing difficulties persist, patients may experience a 
blue colored complexion (cyanosis). 


Additional symptoms of pleurisy are specific to the 
illness that triggers the condition. Thus, if infection is the 
cause, then chills, fever, and fatigue will be likely 
pleurisy symptoms. 


Diagnosis 


The distinctive pain of pleurisy is normally the first 
clue physicians use for diagnosis. Doctors usually feel 
the chest to find the most painful area, which is the likely 
site of inflammation. A stethoscope is also used to listen 
for abnormal chest sounds as the patient breathes. If the 
doctor hears the characteristic friction rub, the diagnosis 
of pleurisy can be confirmed. Sometimes, a friction rub 
is masked by the presence of pleural effusion and further 
examination is needed for an accurate diagnosis. 
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Pleurisy 


Identifying the actual illness that causes pleurisy is 
more difficult. To make this diagnosis, doctors must eval- 
uate the patient’s history, additional symptoms, and labo- 
ratory test results. A chest x ray may also be taken to 
look for signs of accumulated fluid and other abnormali- 
ties. Possible causes, such as pneumonia, fractured ribs, 
esophagus rupture, and lung tumors may be detected on 
an x ray. Computed tomography scan (CT scan) and 
ultrasound scans are more powerful diagnostic tools used 
to visualize the chest cavity. Images from these tech- 
niques more clearly pinpoint the location of excess fluid 
or other suspected problems. 


The most helpful information in diagnosing the 
cause of pleurisy is a fluid analysis. Once the doctor 
knows the precise location of fluid accumulation, a sam- 
ple is removed using a procedure called thoracentesis. 
In this technique, a fine needle is inserted into the chest 
to reach the pleural space and extract fluid. The fluid’s 
appearance and composition is thoroughly examined to 
help doctors understand how the fluid was produced. 
Several laboratory tests are performed to analyze the 
chemical components of the fluid. These tests also deter- 
mine whether infection-causing bacteria or viruses are 
present. In addition, cells within the fluid are identified 
and counted. Cancerous cells can also be detected to 
learn whether the pleurisy is caused by a malignancy. 


In certain instances, such as dry pleurisy, or when a 
fluid analysis is not informative, a biopsy of the pleura 
may be needed for microscopic analysis. A sample of 
pleural tissue can be obtained several ways: with a biop- 
sy needle, by making a small incision in the chest wall, 
or by using a thoracoscope (a video-assisted instrument 
for viewing the pleural space and collecting samples). 


Treatment 
Pain management 


The pain of pleurisy is usually treated with analgesic 
and anti-inflammatory drugs, such as acetaminophen, 
ibuprofen, and indomethacin. People with pleurisy may 
also receive relief from lying on the painful side. Some- 
times, a painful cough will be controlled with codeine- 
based cough syrups. However, as the pain eases, a person 
with pleurisy should try to breathe deeply and cough to 
clear any congestion, otherwise pneumonia may occur. 
Rest is also important to aid in the recovery process. 


Treating the source 


The treatment used to cure pleurisy is ultimately 
defined by the underlying cause. Thus, pleurisy from a 
bacterial infection can be successfully treated with 
antibiotics, while no treatment is given for viral infec- 
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tions that must run their course. Specific therapies 
designed for more chronic illnesses can often cause 
pleurisy to subside. For example, tuberculosis pleurisy is 
treated with standard anti-tuberculosis drugs. With some 
illnesses, excess fluid continues to accumulate and caus- 
es severe respiratory distress. In these individuals, the 
fluid may be removed by thoracentesis, or the doctor 
may insert a chest tube to drain large amounts. If left 
untreated, a more serious infection may develop within 
the fluid, called empyema. 


Alternative treatment 


Alternative treatments can be used in conjunction 
with conventional treatment to help heal pleurisy. 
Acupuncture and botanical medicines are alternative 
approaches for alleviating pleural pain and breathing prob- 
lems. An herbal remedy commonly recommended is 
pleurisy root (Asclepias tuberosa), so named because of its 
use by early American settlers who learned of this medici- 
nal plant from Native Americans. Pleurisy root helps to 
ease pain, inflammation, and breathing difficulties brought 
on by pleurisy. This herb is often used in conjunction with 
mullein (Verbascum thapsus) or elecampane (Inula heleni- 
um), which serve as expectorants to clear excess mucus 
from the lungs. In addition, there are many other respirato- 
ry herbs that are used as expectorants or for other actions 
on the respiratory system. Herbs thought to combat infec- 
tion, such as echinacea (Echinacea spp.) are also included 
in herbal pleurisy remedies. Anitviral herbs, such as 
Lomatium dissectum and Ligusticum porteri, can be used 
if the pleurisy is of viral origin. Traditional Chinese 
medicine uses the herb ephedra (Ephedra sinica), which 
acts to open air passages and alleviate respiratory difficul- 
ties in pleurisy patients. Dietary recommendations include 
eating fresh fruits and vegetables, adequate protein, and 
good quality fats (omega-3 fatty acids are anti-inflamma- 
tory and are found in fish and flax oil). Taking certain 
nutritional supplements, especially large doeses of vitamin 
C, may also provide health benefits to people with 
pleurisy. Contrast hydrotherapy applied to the chest and 
back, along with compresses (cloths soaked in an herbal 
solution) or poultices (crushed herbs applied directly to 
the skin) of respiratory herbs, can assist in the healing 
process. Homeopathic treatment, guided by a trained prac- 
titioner, can be effective in resolving pleurisy. 


Prognosis 


Prompt diagnosis, followed by appropriate treat- 
ment, ensures a good recovery for most pleurisy patients. 
Generally speaking, the prognosis for pleurisy is linked 
to the seriousness of its cause. Therefore, the outcome of 
pleurisy caused by a disease such as cancer will vary 
depending on the type and location of the tumor. 
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KEY TERMS 


Effusion—The accumulation of fluid within a cavi- 
ty, such as the pleural space. 


Empyema—An infection that causes pus to accu- 
mulate in the pleural space. The pus may cause a 
tear in the pleural membrane, which allows the 
infection to spread to other areas in the body. 
Intravenous antibiotics are often given to control 
the infection. 


Inflammation—An accumulation of fluid and cells 
within tissue that is often caused by infection and 
the immune response that occurs as a result. 


Pneumonia—A condition caused by bacterial or 
viral infection that is characterized by inflammation 
of the lungs and fluid within the air passages. Pneu- 
monia is often an underlying cause of pleurisy. 


Referred pain—The presence of pain in an area 
other than where it originates. In some pleurisy 
cases, referred pain occurs in the neck, shoulder, 
or abdomen. 


Prevention 


Preventing pleurisy is often a matter of providing 
early medical attention to conditions that can cause 
pleural inflammation. Along this line, appropriate antibi- 
otic treatment of bacterial respiratory infections may suc- 
cessfully prevent some cases of pleurisy. Maintaining a 
healthy lifestyle and avoiding exposure to harmful sub- 
stances (for example, asbestos) are more general preven- 
tative measures. 


Resources 


BOOKS 

The Burton Goldberg Group. Alternative Medicine: The Defin- 
itive Guide. Fife, WA: Future Medicine Publishing, 1995. 

Light, Richard W. “Disorders of the Pleura, Mediastinum, and 
Diaphragm.” In Harrison’s Principles of Internal Medi- 
cine, ed. Anthony S. Fauci, et al. New York: McGraw-Hill, 
1997. 

Light, Richard W. Pleural Diseases. Baltimore: Williams and 
Wilkins, 1995. 

Stauffer, John L. “Lung: Pleural Diseases.” In Current Medical 
Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 


ORGANIZATIONS 


American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 
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National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 


Julie A. Gelderloos 


Pleuritis see Pleurisy 
Plumbism see Lead poisoning 
PMS see Premenstrual syndrome 


i Pneumococcal pneumonia 


Definition 


Pneumococcal pneumonia is a common but serious 
infection and inflammation of the lungs. It is caused by 
the bacterium Streptococcus pneumoniae. 


Description 


The gram-positive, spherical bacteria, Streptococcus 
pneumoniae, is the cause of many human diseases, 
including pneumonia. Although the bacteria can normal- 
ly be found in the nose and throat of healthy individuals, 
it can grow and cause infection when the immune system 
is weakened. Infection usually begins with the upper res- 
piratory tract and then travels into the lungs. Pneumonia 
occurs when the bacteria find their way deep into the 
lungs, to the area called the alveoli, or air sacs. This is the 
functional part of the lungs where oxygen is absorbed 
into the blood. Once in the alveoli, Streptococcus pneu- 
moniae begin to grow and multiply. White blood cells 
and immune proteins from the blood also accumulate at 
the site of infection in the alveoli. As the alveoli fill with 
these substances and fluid, they can no longer function in 
the exchange of oxygen. This fluid filling of the lungs is 
how pneumonia is defined. 


Those people most at risk of developing pneumo- 
coccal pneumonia have a weakened immune system. 
This includes the elderly, infants, cancer patients, AIDS 
patients, post-operative patients, alcoholics, and those 
with diabetes. Pneumococcal pneumonia is a disease that 
has a high rate of hospital transmission, putting hospital 
patients at greater risk. Prior lung infections also makes 
someone more likely to develop pneumococcal pneumo- 
nia. The disease can be most severe in patients who have 
had their spleen removed. It is the spleen that is responsi- 
ble for removing the bacteria from the blood. Cases of 
pneumonia, which is spread by close contact, seem to 
occur most often between November through April. If 
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Pneumococcal pneumonia 


not treated, the disease can spread, causing continually 
decreasing lung function, heart problems, and arthritis. 


Causes and symptoms 


Symptoms of bacterial pneumonia include a cough, 
sputum (mucus) production that may be puslike or 
bloody, shaking and chills, fever, and chest pain. Symp- 
toms often have an abrupt beginning and occur after an 
upper respiratory infection such as a cold. Symptoms 
may differ somewhat in the elderly, with minimal cough, 
no sputum and no fever, but rather tiredness and confu- 
sion leading to hypothermia and shock. 


Diagnosis 


The presence of symptoms and a physical exam that 
reveals abnormal lung sounds usually suggest the pres- 
ence of pneumonia. Diagnosis is typically made from an 
x ray of the lungs, which indicates the accumulation of 
fluid. Additional tests that may be done include a com- 
plete blood count, a sputum sample for microscopic 
examination and culture for Streptococcus pneumoniae, 
and possibly blood cultures. 


Treatment 


Depending on the severity of the disease, antibi- 
otics are given either at home or in the hospital. Histori- 
cally, the treatment for pneumococcal pneumonia has 
been penicillin. An increasing number of cases of pneu- 
mococcal pneumonia have become partially or com- 
pletely resistant to penicillin, making it less effective in 
treating this disease. Other effective antibiotics include 
amoxicillin and erythromycin. If these antibiotics are 
not effective, vancomycin or cephalosporin may alterna- 
tively be used. 


Symptoms associated with pneumococcal pneumo- 
nia can also be treated. For instance, fever can be treated 
with aspirin or acetaminophen. Supplemental oxygen 
and intravenous fluids may help. Patients are advised to 
get plenty of rest and take increased amounts of fluids. 
Coughing should be promoted because it helps to clear 
the lungs of fluid. 


Alternative treatment 


Being a serious, sometimes fatal disease, pneumo- 
coccal pneumonia is best treated as soon as possible 
with antibiotics. However, there are alternative treat- 
ments that both support this conventional treatment and 
prevent recurrences. Maintaining a healthy immune sys- 
tem is important. One way to do this is by taking the 
herb, echinacea (Echinacea spp.). Getting plenty of rest 
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and reducing stress can help the body heal. Some practi- 
tioners feel that mucus-producing foods (including dairy 
products, eggs, gluten-rich grains such as wheat, oats, 
rye, as well as sugar) can contribute to the lung conges- 
tion that accompanies pneumonia. Decreasing these 
foods and increasing the amount of fresh fruits and veg- 
etables may help to decrease lung congestion. Adequate 
protein in the diet is also essential for the body to pro- 
duce antibodies. Contrast and constitutional hydrother- 
apy can be very helpful in treating cases of pneumonia. 
Other alternative therapies, including acupuncture, 
Chinese herbal medicine, and homeopathy, can be very 
useful during the recovery phase, helping the body to 
rebuild after the illness and contributing to the preven- 
tion of recurrences. 


Prognosis 


Simple, uncomplicated cases of pneumococcal 
pneumonia will begin to respond to antibiotics in 48 to 
72 hours. Full recovery from pneumonia, however, is 
greatly dependent on the age and overall health of the 
individual. Normally, healthy and younger patients can 
recover in only a few days, while the elderly or otherwise 
weakened individuals may not recover for several weeks. 
Complications may develop which give a poorer progno- 
sis. Even when promptly and properly diagnosed, such 
weakened patients may die of their pneumonia. 


Prevention 
Vaccination 


Recently, a vaccination has become available for 
the prevention of pneumococcal pneumonia. This vacci- 
nation is generally recommended for people with a high 
likelihood of developing pneumococcal infection or for 
those in whom a serious complication of infection is like- 
ly to develop. This would include persons over the age of 
65, as well as those with: 


e chronic pulmonary disease 

e advanced cardiovascular disease 

e diabetes mellitus 

e alcoholism 

e cirrhosis 

e chronic kidney disease 

e spleen dysfunction, or removal of spleen 

e iimmunosuppression (cancer, organ transplant or AIDS) 
e sickle cell anemia 


Unfortunately, those people for whom the vaccina- 
tion is most recommended are also those who are least 
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KEY TERMS 


Acetaminophen—A drug used for pain relief as 
well as to decrease fever. A common trade name 
for the drug is Tylenol. 


Aspirin—A commonly used drug for pain relief 
and to decrease fever. 


Bronchi—Two main branches of the trachea that 
go into the lungs. This then further divides into the 
bronchioles and alveoli. 


Sputum—A substance that comes up from the 
throat when coughing or clearing the throat. It is 
important since it contains materials from the lungs. 


likely to respond favorably to a vaccination. Therefore, 
the overall effectiveness of this vaccine remains ques- 
tionable. 


Antibiotics 


The use of oral penicillin to prevent infection may 
be recommended for some patients at high risk, such as 
children with sickle cell disease and those with a spleen 
removed. This treatment, however, must be weighed with 
the increased likelihood of developing penicillin-resis- 
tant infections. 
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I Pneumocystis pneumonia 


Definition 


Pneumocystis pneumonia is a lung infection that 
occurs primarily in people with weakened immune sys- 
tems—especially people who are HIV-positive. The dis- 
ease agent is an organism whose biological classification 
is still uncertain. Pneumocystis carinii was originally 
thought to be a one-celled organism (a protozoan), but 
more recent research suggests that it is a fungus. 
Although its life cycle is known to have three stages, its 
method of reproduction is not yet completely under- 
stood. The complete name of the disease is Pneumocystis 
carinii pneumonia, often shortened to PCP. PCP is also 
sometimes called pneumocystosis. 


Description 


Pneumonia as a general term refers to a severe lung 
inflammation. In pneumocystis pneumonia, this inflam- 
mation is caused by the growth of Pneumocystis carinii, 
a fungus-like organism that is widespread in the environ- 
ment. PCP is ordinarily a rare disease, affecting only 
people with weakened immune systems. Many of these 
people are patients receiving drugs for organ transplants 
or cancer treatment. With the rising incidence of AIDS, 
however, PCP has become primarily associated with 
AIDS patients. In fact, as many as 75% of AIDS patients 
have developed PCP. It has also been the leading cause of 
death in AIDS patients. 


Transmission 


The organism that causes PCP is widely distributed 
in nature and is transmitted through the air. When the 
organism is inhaled, it enters the upper respiratory tract 
and infects the tiny air sacs at the ends of the smaller air 
tubes (bronchioles) in the lungs. These tiny air sacs are 
called alveoli. Under a microscope, alveoli look like 
groups of hollow spheres resembling grape clusters. The 
exchange of oxygen with the blood takes place in the 
alveoli. It appears that P. carinii lives in the fluid in the 
lining of the alveoli. 


Person-to-person infection does not appear to be 
very common; however, clusters of PCP outbreaks in 
hospitals and groups of immunocompromised people 
indicate that patients with active PCP should not be 
exposed to others with weakened immune systems. It is 
thought that many people actually acquire mild Pneumo- 
cystis carinii infections from time to time, but are pro- 
tected by their immune systems from developing a full- 
blown case of the disease. 
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Pneumocystis pneumonia 


Causes and symptoms 
Causes 


P. carinii is an opportunistic organism. This means 
that it causes disease only under certain conditions, as 
when a person is immunocompromised. Under these cir- 
cumstances, P. carinii can multiply and cause pneumo- 
nia. The mechanisms of the organism’s growth within the 
alveoli are not fully understood. As the pneumocystis 
organism continues to replicate, it gradually fills the 
alveoli. As the pneumonia becomes more severe, fluid 
accumulates and tissue scarring occurs. These changes 
result in decreased respiratory function and lower levels 
of oxygen in the blood. 


High-risk groups 


Some patients are at greater risk of developing PCP. 
These high-risk groups include: 


e premature infants 


e patients with immunodeficiency diseases, including 
severe combined immunodeficiency disease (SCID) 
and acquired immunodeficiency syndrome (AIDS) 


* patients receiving immunosuppressive drugs, especially 
cortisone-like drugs (corticosteroids) 


* patients with protein malnutrition. 


AIDS is currently the most common risk factor for 
PCP in the United States. PCP is, however, also found in 
countries with widespread hunger and poor hygiene. 


Symptoms 


The incubation period of PCP is not definitely 
known, but is thought to be between four and eight 
weeks. The major symptoms include shortness of 
breath, fever, and a nonproductive cough. Less common 
symptoms include production of sputum, blood in the 
sputum, difficulty breathing, and chest pain. Most 
patients will have symptoms for one to two weeks before 
seeing a physician. Occasionally, the disease will spread 
outside of the lung to other organs, including the lymph 
nodes, spleen, liver, or bone marrow. 


Diagnosis 


The diagnosis of PCP begins with a thorough physi- 
cal examination and blood tests. Although imaging 
studies are helpful in identifying abnormal areas in the 
lungs, the diagnosis of PCP must be confirmed by micro- 
scopic identification of the organism in the lung. Sam- 
ples may be taken from the patient’s sputum, or may be 
obtained via bronchoscopy or lung biopsy. Because of 
the severity of the disease, many physicians will proceed 


2636 


to treat patients with symptoms of pneumocystis pneu- 
monia if they belong to a high-risk group, without the 
formality of an actual diagnosis. The severity of PCP can 
be measured by x-ray studies and by determining the 
amount of oxygen and carbon dioxide present in the 
patient’s blood. 


Treatment 


Treatment for PCP involves the use of antibiotics. 
These include trimethoprim-sulfamethoxazole (TMP- 
SMX, Bactrim, Septra) and pentamidine isoethionate 
(Nebupent, Pentam 300). Both of these anti-microbial 
drugs are equally effective. AIDS patients are typically 
treated for 21 days, whereas non-AIDS patients are treat- 
ed for 14 days. TMP-SMX may be highly toxic in AIDS 
patients, causing severe side effects that include fever, 
rash, decreased numbers of white blood cells and 
platelets, and hepatitis. Pentamidine also causes side 
effects in immunocompromised patients. These side 
effects include decreased blood pressure, irregular heart 
beats, the accumulation of nitrogenous waste products in 
the blood (azotemia), and electrolyte imbalances. Pen- 
tamidine can be given in aerosol form to minimize side 
effects. Alternative drugs can be used for patients experi- 
encing these side effects. 


P. carinii appears to be developing resistance to 
TMP-SMX. In addition, some patients are allergic to the 
standard antibiotics given for PCP. As a result, other 
antibiotics for the treatment of PCP are continually under 
investigation. Some drugs proven to be effective against 
P. carinii include dapsone (DDS) with trimethoprim 
(Trimpex), clindamycin (Cleocin) with primaquine, as 
well as atovaquone (Mepron). Paradoxically, corticos- 
teroids have been found to improve the ability of TMP- 
SMX or pentamidine to treat PCP. As a treatment of last 
resort, trimetrexate with leucovorin (Wellcovorin) can 
also be used. 


Prognosis 


If left untreated, PCP will cause breathing difficulties 
that will eventually cause death. The prognosis for this 
disease depends on the amount of damage to the patient’s 
lungs prior to treatment. Prognosis is usually better at a 
facility that specializes in caring for AIDS patients. 
Antibiotic treatment of PCP is about 80% effective. 


Prevention 
Medications 


For patients at serious risk for PCP infection, low 
doses of TMP-SMX, given daily or three times a week, 
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KEY TERMS 


Alveoli—Small, hollow air sacs found in the lungs 
at the end of the smaller airways (bronchioles). Air 
exchange occurs in the alveoli. 


Azotemia—The presence of excess nitrogenous 
wastes in the blood. 


Biopsy—A procedure in which a piece of tissue is 
obtained for microscopic study. 


Bronchoscopy—A procedure that uses a fiber- 
optic scope to view the airways in the lung. 


Fungus—A single-celled form of plant life that lives 
on organic material, including human tissues. 


Pentamidine isoethionate—An antibiotic used to 
treat and prevent PCP. 


Pneumocystosis—Another name for active PCP 
infection. 


Protozoan—A microorganism belonging to the 
Protista, which includes the simplest one-celled 
organisms. 


Sputum—A substance obtained from the lungs 
and bronchial tubes by clearing the throat or 
coughing. Sputum can be tested for evidence of 
PCP infection. 


Trimethoprim-sulfamethoxazole (TMP-SMX)—An 
antibiotic used to treat and prevent PCP. 


are effective in preventing PCP. The drug is, however, 
highly toxic. Researchers are currently evaluating the 
effectiveness and toxicity of aerosol pentamidine and 
dapsone in preventing PCP. 


Lifestyle modifications 


Patients who have previously had PCP often experi- 
ence a recurrence. Healthy lifestyle choices, including 
exercising, eating well, and giving up smoking may keep 
the disease at bay. 
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Pneumonectomy see Lung surgery 


j Pneumonia 


Definition 


Pneumonia is an infection of the lung, and can be 
caused by nearly any class of organism known to cause 
human infections. These include bacteria, viruses, fungi, 
and parasites. In the United States, pneumonia is the sixth 
most common disease leading to death. It is also the most 
common fatal infection acquired by already hospitalized 
patients. In developing countries, pneumonia ties with 
diarrhea as the most common cause of death. 


Description 
Anatomy of the lung 


To better understand pneumonia, it is important to 
understand the basic anatomic features of the respiratory 
system. The human respiratory system begins at the nose 
and mouth, where air is breathed in (inspired) and out 
(expired). The air tube extending from the nose is called 
the nasopharynx. The tube carrying air breathed in through 
the mouth is called the oropharynx. The nasopharynx and 
the oropharynx merge into the larynx. The oropharynx 
also carries swallowed substances, including food, water, 
and salivary secretion, which must pass into the esophagus 
and then the stomach. The larynx is protected by a trap 
door called the epiglottis. The epiglottis prevents sub- 
stances that have been swallowed, as well as substances 
that have been regurgitated (thrown up), from heading 
down into the larynx and toward the lungs. 


A useful method of picturing the respiratory system 
is to imagine an upside-down tree. The larynx flows into 
the trachea, which is the tree trunk, and thus the broadest 
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part of the respiratory tree. The trachea divides into two 
tree limbs, the right and left bronchi. Each one of these 
branches off into multiple smaller bronchi, which course 
through the tissue of the lung. Each bronchus divides 
into tubes of smaller and smaller diameter, finally ending 
in the terminal bronchioles. The air sacs of the lung, in 
which oxygen-carbon dioxide exchange actually takes 
place, are clustered at the ends of the bronchioles like the 
leaves of a tree. They are called alveoli. 


The tissue of the lung which serves only a support- 
ive role for the bronchi, bronchioles, and alveoli is called 
the lung parenchyma. 


Function of the respiratory system 


The main function of the respiratory system is to pro- 
vide oxygen, the most important energy source for the 
body’s cells. Inspired air (the air you breath in) contains 
the oxygen, and travels down the respiratory tree to the 
alveoli. The oxygen moves out of the alveoli and is sent 
into circulation throughout the body as part of the red 
blood cells. The oxygen in the inspired air is exchanged 
within the alveoli for the waste product of human metabo- 
lism, carbon dioxide. The air you breathe out contains the 
gas called carbon dioxide. This gas leaves the alveoli dur- 
ing expiration. To restate this exchange of gases simply, 
you breathe in oxygen, you breathe out carbon dioxide 


Respiratory system defenses 


The normal, healthy human lung is sterile. There are 
no normally resident bacteria or viruses (unlike the upper 
respiratory system and parts of the gastrointestinal sys- 
tem, where bacteria dwell even in a healthy state). There 
are multiple safeguards along the path of the respiratory 
system. These are designed to keep invading organisms 
from leading to infection. 


The first line of defense includes the hair in the nos- 
trils, which serves as a filter for larger particles. The 
epiglottis is a trap door of sorts, designed to prevent food 
and other swallowed substances from entering the larynx 
and then trachea. Sneezing and coughing, both provoked 
by the presence of irritants within the respiratory system, 
help to clear such irritants from the respiratory tract. 


Mucous, produced through the respiratory system, 
also serves to trap dust and infectious organisms. Tiny hair 
like projections (cilia) from cells lining the respiratory 
tract beat constantly. They move debris trapped by mucus 
upwards and out of the respiratory tract. This mechanism 
of protection is referred to as the mucociliary escalator. 


Cells lining the respiratory tract produce several 
types of immune substances which protect against vari- 
ous organisms. Other cells (called macrophages) along 
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the respiratory tract actually ingest and kill invading 
organisms. 


The organisms that cause pneumonia, then, are usu- 
ally carefully kept from entering the lungs by virtue of 
these host defenses. However, when an individual 
encounters a large number of organisms at once, the 
usual defenses may be overwhelmed, and infection may 
occur. This can happen either by inhaling contaminated 
air droplets, or by aspiration of organisms inhabiting the 
upper airways. 


Conditions predisposing to pneumonia 


In addition to exposure to sufficient quantities of 
causative organisms, certain conditions may make an 
individual more likely to become ill with pneumonia. 
Certainly, the lack of normal anatomical structure could 
result in an increased risk of pneumonia. For example, 
there are certain inherited defects of cilia which result in 
less effective protection. Cigarette smoke, inhaled direct- 
ly by a smoker or second-hand by a innocent bystander, 
interferes significantly with ciliary function, as well as 
inhibiting macrophage function. 


Stroke, seizures, alcohol, and various drugs inter- 
fere with the function of the epiglottis. This leads to a 
leaky seal on the trap door, with possible contamination 
by swallowed substances and/or regurgitated stomach 
contents. Alcohol and drugs also interfere with the nor- 
mal cough reflex. This further decreases the chance of 
clearing unwanted debris from the respiratory tract. 


Viruses may interfere with ciliary function, allowing 
themselves or other microorganism invaders (such as 
bacteria) access to the lower respiratory tract. One of the 
most important viruses is HIV (Human Immunodefi- 
ciency Virus), the causative virus in AIDS (acquired 
immunodeficiency syndrome). In recent years this virus 
has resulted in a huge increase in the incidence of pneu- 
monia. Because AIDS results in a general decreased 
effectiveness of many aspects of the host’s immune sys- 
tem, a patient with AIDS is susceptible to all kinds of 
pneumonia. This includes some previously rare parasitic 
types which would be unable to cause illness in an indi- 
vidual possessing a normal immune system. 


The elderly have a less effective mucociliary escala- 
tor, as well as changes in their immune system. This 
causes this age group to be more at risk for the develop- 
ment of pneumonia. 


Various chronic conditions predispose a person to 
infection with pneumonia. These include asthma, cystic 
fibrosis, and neuromuscular diseases which may inter- 
fere with the seal of the epiglottis. Esophageal disorders 
may result in stomach contents passing upwards into the 
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esophagus. This increases the risk of aspiration into the 
lungs of those stomach contents with their resident bacte- 
ria. Diabetes, sickle cell anemia, lymphoma, leukemia, 
and emphysema also predispose a person to pneumonia. 


Pneumonia is also one of the most frequent infec- 
tious complications of all types of surgery. Many drugs 
used during and after surgery may increase the risk of 
aspiration, impair the cough reflex, and cause a patient to 
underfill their lungs with air. Pain after surgery also dis- 
courages a patient from breathing deeply enough, and 
from coughing effectively. 


Causes 


The list of organisms which can cause pneumonia is 
very large, and includes nearly every class of infecting 
organism: viruses, bacteria, bacteria-like organisms, 
fungi, and parasites (including certain worms). Different 
organisms are more frequently encountered by different 
age groups. Further, other characteristics of an individual 
may place him or her at greater risk for infection by par- 
ticular types of organisms: 


e Viruses cause the majority of pneumonias in young 
children (especially respiratory syncytial virus, parain- 
fluenza and influenza viruses, and adenovirus). 


e Adults are more frequently infected with bacteria (such 
as Streptococcus pneumoniae, Haemophilus influenzae, 
and Staphylococcus aureus). 


e Pneumonia in older children and young adults is often 
caused by the bacteria-like Mycoplasma pneumoniae 
(the cause of what is often referred to as “walking” 
pneumonia). 


e Pneumocystis carinii is an extremely important cause 
of pneumonia in patients with immune problems (such 
as patients being treated for cancer with chemothera- 
py, or patients with AIDS. Classically considered a par- 
asite, it appears to be more related to fungi. 


e People who have reason to come into contact with bird 
droppings, such as poultry workers, are at risk for pneu- 
monia caused by the organism Chlamydia psittaci. 


e A very large, serious outbreak of pneumonia occurred 
in 1976, when many people attending an American 
Legion convention were infected by a previously 
unknown organism. Subsequently named Legionella 
pneumophila, it causes what is now called “Legion- 
naire’s disease.” The organism was traced to air condi- 
tioning units in the convention’s hotel. 


Symptoms 


Pneumonia is suspected in any patient who has fever, 
cough, chest pain, shortness of breath, and increased 
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A chest x-ray showing lobar pneumonia in the lower lobe of 
a patient’s right lung. The alveoli (air sacs) of the lung 
become blocked with pus, which forces air out and causes 
the lung to become solidified. (Photo Researchers, Inc. 
Reproduced by permission.) 


respirations (number of breaths per minute). Fever with a 
shaking chill is even more suspicious. Many patients 
cough up clumps of sputum, commonly known as spit. 
These secretions are produced in the alveoli during an 
infection or other inflammatory condition. They may 
appear streaked with pus or blood. Severe pneumonia 
results in the signs of oxygen deprivation. This includes 
blue appearance of the nail beds or lips (cyanosis). 


The invading organism causes symptoms, in part, by 
provoking an overly-strong immune response in the 
lungs. In other words, the immune system, which should 
help fight off infections, kicks into such high gear, that it 
damages the lung tissue and makes it more susceptible to 
infection. The small blood vessels in the lungs (capillar- 
ies) become leaky, and protein-rich fluid seeps into the 
alveoli. This results in less functional area for oxygen- 
carbon dioxide exchange. The patient becomes relatively 
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oxygen deprived, while retaining potentially damaging 
carbon dioxide. The patient breathes faster and faster, in 
an effort to bring in more oxygen and blow off more car- 
bon dioxide. 


Mucus production is increased, and the leaky capil- 
laries may tinge the mucus with blood. Mucus plugs 
actually further decrease the efficiency of gas exchange 
in the lung. The alveoli fill further with fluid and debris 
from the large number of white blood cells being pro- 
duced to fight the infection. 


Consolidation, a feature of bacterial pneumonias, 
occurs when the alveoli, which are normally hollow air 
spaces within the lung, instead become solid, due to 
quantities of fluid and debris. 


Viral pneumonias and mycoplasma pneumonias, do 
not result in consolidation. These types of pneumonia 
primarily infect the walls of the alveoli and the parenchy- 
ma of the lung. 


Diagnosis 


For the most part, diagnosis is based on the patient’s 
report of symptoms, combined with examination of the 
chest. Listening with a stethoscope will reveal abnormal 
sounds, and tapping on the patient’s back (which should 
yield a resonant sound due to air filling the alveoli) may 
instead yield a dull thump if the alveoli are filled with 
fluid and debris. 


Laboratory diagnosis can be made of some bacterial 
pneumonias by staining sputum with special chemicals 
and looking at it under a microscope. Identification of 
the specific type of bacteria may require culturing the 
sputum (using the sputum sample to grow greater num- 
bers of the bacteria in a lab dish.). 


X-ray examination of the chest may reveal certain 
abnormal changes associated with pneumonia. Localized 
shadows obscuring areas of the lung may indicate a bacte- 
rial pneumonia, while streaky or patchy appearing changes 
in the x-ray picture may indicate viral or mycoplasma 
pneumonia. These changes on x ray, however, are known 
to lag in time behind the patient’s actual symptoms. 


Treatment 


Prior to the discovery of penicillin antibiotics, bac- 
terial pneumonia was almost always fatal. Today, antibi- 
otics, especially given early in the course of the disease, 
are very effective against bacterial causes of pneumonia. 
Erythromycin and tetracycline improve recovery time for 
symptoms of mycoplasma pneumonia. They, do not, 
however, eradicate the organisms. Amantadine and acy- 
clovir may be helpful against certain viral pneumonias. 
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Prognosis 


Prognosis varies according to the type of organism 
causing the infection. Recovery following pneumonia 
with Mycoplasma pneumoniae is nearly 100%. Staphylo- 
coccus pneumoniae has a death rate of 30-40%. Similar- 
ly, infections with a number of gram negative bacteria 
(such as those in the gastrointestinal tract which can 
cause infection following aspiration) have a death rate of 
25-50%. Streptococcus pneumoniae, the most common 
organism causing pneumonia, produces a death rate of 
about 5%. More complications occur in the very young 
or very old individuals who have multiple areas of the 
lung infected simultaneously. Individuals with other 
chronic illnesses (including cirrhosis of the liver, con- 
gestive heart failure, individuals without a functioning 
spleen, and individuals who have other diseases that 
result in a weakened immune system, experience compli- 
cations. Patients with immune disorders, various types of 
cancer, transplant patients, and AIDS patients also expe- 
rience complications. 


Prevention 


Because many bacterial pneumonias occur in 
patients who are first infected with the influenza virus 
(the flu), yearly vaccination against influenza can 
decrease the risk of pneumonia for certain patients. This 
is particularly true of the elderly and people with chronic 
diseases (such as asthma, cystic fibrosis, other lung or 
heart diseases, sickle cell disease, diabetes, kidney dis- 
ease, and forms of cancer). 


A specific vaccine against Streptococcus pneumoni- 
ae is very protective, and should also be administered to 
patients with chronic illnesses. 


Patients who have decreased immune resistance are 
at higher risk for infection with Pneumocystis carinii. 
They are frequently put on a regular drug regimen of 
Trimethoprim sulfa and/or inhaled pentamidine to avoid 
pneumocystis pneumonia. 
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KEY TERMS 


Alveoli—the little air sacs clustered at the ends of 
the bronchioles, in which oxygen-carbon dioxide 
exchange takes place. 


Aspiration—A situation in which solids or liquids 
which should be swallowed into the stomach are 
instead breathed into the respiratory system. 


Cilia—Hair-like projections from certain types of 
cells. 


Cyanosis—A bluish tinge to the skin which can 
occur when the blood oxygen level drops too low. 


Parenchyma—A term used to describe the sup- 
portive tissue surrounding a particular structure. 
An example is that tissue which surrounds and 
supports the actually functional lung tissue. 


Sputum—Material produced within the alveoli in 
response to an infectious or inflammatory process. 
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Pneumonitis see Pneumonia 


i Pneumothorax 


Definition 


Pneumothorax is a collection of air or gas in the 
chest or pleural space that causes part or all of a lung to 
collapse. 


Description 


Normally, the pressure in the lungs is greater than the 
pressure in the pleural space surrounding the lungs. How- 
ever, if air enters the pleural space, the pressure in the 
pleura then becomes greater than the pressure in the lungs, 
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causing the lung to collapse partially or completely. Pneu- 
mothorax can be either spontaneous or due to trauma. 


If a pneumothorax occurs suddenly or for no known 
reason, it is called a spontaneous pneumothorax. This 
condition most often strikes tall, thin men between the 
ages of 20 to 40. In addition, people with lung disorders, 
such as emphysema, cystic fibrosis, and tuberculosis, 
are at higher risk for spontaneous pneumothorax. Trau- 
matic pneumothorax is the result of accident or injury 
due to medical procedures performed to the chest cavity, 
such as thoracentesis or mechanical ventilation. Tension 
pneumothorax is a serious and potentially life-threaten- 
ing condition that may be caused by traumatic injury, 
chronic lung disease, or as a complication of a medical 
procedure. In this type of pneumothorax, air enters the 
chest cavity, but cannot escape. This greatly increased 
pressure in the pleural space causes the lung to collapse 
completely, compresses the heart, and pushes the heart 
and associated blood vessels toward the unaffected side. 


Causes and symptoms 


The symptoms of pneumothrax depend on how 
much air enters the chest, how much the lung collapses, 
and the extent of lung disease. Symptoms include the fol- 
lowing, according to the cause of the pneumothorax: 


e Spontaneous pneumothorax. Simple spontaneous pneu- 
mothorax is caused by a rupture of a small air sac or 
fluid-filled sac in the lung. It may be related to activity 
in otherwise healthy people or may occur during scuba 
diving or flying at high altitudes. Complicated sponta- 
neous pneumothorax, also generally caused by rupture 
of a small sac in the lung, occurs in people with lung 
diseases. The symptoms of complicated spontaneous 
pneumothorax tend to be worse than those of simple 
pneumothorax, due to the underlying lung disease. 
Spontaneous pneumothorax is characterized by dull, 
sharp, or stabbing chest pain that begins suddenly and 
becomes worse with deep breathing or coughing. Other 
symptoms are shortness of breath, rapid breathing, 
abnormal breathing movement (that is, little chest wall 
movement when breathing), and cough. 


Tension pneumothorax. Following trauma, air may enter 
the chest cavity. A penetrating chest wound allows out- 
side air to enter the chest, causing the lung to collapse. 
Certain medical procedures performed in the chest cavi- 
ty, such as thoracentesis, also may cause a lung to col- 
lapse. Tension pneumothorax may be the immediate 
result of an injury; the delayed complication of a hidden 
injury, such as a fractured rib, that punctures the lung; or 
the result of lung damage from asthma, chronic bron- 
chitis, or emphysema. Symptoms of tension pneumoth- 
orax tend to be severe with sudden onset. There is 
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An x ray of a patient undergoing pneumothorax treatment. 
ECG electrodes attached to the chest monitor heartbeat 
while an endotracheal tube is inserted in windpipe. (Photo 
Researchers. Reproduced by permission.) 


marked anxiety, distended neck veins, weak pulse, 
decreased breath sounds on the affected side, and a shift 
of the mediastinum to the opposite side. 


Diagnosis 


To diagnose pneumothorax, it is necessary for the 
health care provider to listen to the chest (auscultation) 
during a physical examination. By using a stethoscope, 
the physician may note that one part of the chest does not 
transmit the normal sounds of breathing. A chest x ray 
will show the air pocket and the collapsed lung. An elec- 
trocardiogram (ECG) will be performed to record the 
electrical impulses that control the heart’s activity. Blood 
samples may be taken to check for the level of arterial 
blood gases. 


Treatment 


A small pneumothorax may resolve on its own, but 
most require medical treatment. The object of treatment is 
to remove air from the chest and allow the lung to re- 
expand. This is done by inserting a needle and syringe (if 
the pneumothorax is small) or chest tube through the chest 
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KEY TERMS 


Electrocardiagram—A test that provides a typical 
record of normal heart action. 


Mediastinum—The space between the right and 
left lung. 


Pleural—Pleural refers to the pleura or membrane 
that enfolds the lungs. 


Thoracentesis—Also called a pleural fluid tap, this 
procedure involves aspiration of fluid from the 
pleural space using a long, thin needle inserted 
between the ribs. 


wall. This allows the air to escape without allowing any air 
back in. The lung will then re-expand itself within a few 
days. Surgery may be needed for repeat occurrences. 


Prognosis 


Most people recover fully from spontaneous pneu- 
mothorax. Up to half of patients with spontaneous pneu- 
mothorax experience recurrence. Recovery from a col- 
lapsed lung generally takes one to two weeks. Tension 
pneumothorax can cause death rapidly due to inadequate 
heart output or insufficient blood oxygen (hypoxemia), 
and must be treated as a medical emergency. 


Prevention 


Preventive measures for a non-injury related pneu- 
mothorax include stopping smoking and seeking medical 
attention for respiratory problems. If the pneumothorax 
occurs in both lungs or more than once in the same lung, 
surgery may be needed to prevent it from occurring again. 


Resources 


BOOKS 

Light, Richard. “Disorders of the Pleura, Mediastinum, and 
Diaphragm.” In Harrison’s Principles of Internal Medicine, 
ed. Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American Association for Respiratory Care. 11030 Ables 
Lane, Dallas, TX 75229. (972) 243-2272. <http://www. 
aarc.org>. 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 


OTHER 
“Collapsed Lung: Non-Injury-Related.” InteliHealth Page. 19 
June 1998 <http://www.intelihealth.com>. 
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“Spontaneous Pneumothorax.” HealthAnswers.com. <http:// 
www.healthanswers.com>. 


Lorraine Steefel, RN 


Podiatry see Foot care 


[l Poisoning 


Definition 


Poisoning occurs when any substance interferes with 
normal body functions after it is swallowed, inhaled, 
injected, or absorbed. 


Description 


Poisonings are a common occurrence. About 10 mil- 
lion cases of poisoning occur in the United States each 
year. In 80% of the cases, the victim is a child under the 
age of five. About 50 children die each year from poison- 
ings. Curiosity, inability to read warning labels, a desire 
to imitate adults, and inadequate supervision lead to 
childhood poisonings. 


The elderly are the second most likely group to be 
poisoned. Mental confusion, poor eyesight, and the use 
of multiple drugs are the leading reasons why this group 
has a high rate of accidental poisoning. A substantial 
number of poisonings also occur as suicide attempts or 
drug overdoses. 


Poisons are common in the home and workplace, yet 
there are basically two major types. One group consists 
of products that were never meant to be ingested or 
inhaled, such as shampoo, paint thinner, pesticides, 
houseplant leaves, and carbon monoxide. The other 
group contains products that can be ingested in small 
quantities, but which are harmful if taken in large 
amounts, such as pharmaceuticals, medicinal herbs, or 
alcohol. Other types of poisons include the bacterial tox- 
ins that cause food poisoning, such as Escherichia coli, 
heavy metals, such as the lead found in the paint on older 
houses; and the venom found in the bites and stings of 
some animals and insects. The staff at a poison control 
center and emergency room doctors have the most expe- 
rience diagnosing and treating poisoning cases. 


Causes and symptoms 


The effects of poisons are as varied as the poisons 
themselves; however, the exact mechanisms of only a 
few are understood. Some poisons interfere with the 
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metabolism. Others destroy the liver or kidneys, such as 
heavy metals and some pain relief medications, includ- 
ing acetaminophen (Tylenol) and nonsteroidal anti- 
inflammatory drugs (Advil, Ibuprofen). A poison may 
severely depress the central nervous system, leading to 
coma and eventual respiratory and circulatory failure. 
Potential poisons in this category include anesthetics 
(e.g. ether and chloroform), opiates (e.g., morphine and 
codeine), and barbiturates. Some poisons directly affect 
the respiratory and circulatory system. Carbon monoxide 
causes death by binding with hemoglobin that would 
normally transport oxygen throughout the body. Certain 
corrosive vapors trigger the body to flood the lungs with 
fluids, effectively drowning the person. Cyanide inter- 
feres with respiration at the cellular level. Another group 
of poisons interferes with the electrochemical impulses 
that travel between neurons in the nervous system. Yet 
another group, including cocaine, ergot, strychnine, and 
some snake venoms, causes potentially fatal seizures. 


Severity of symptoms can range from headache and 
nausea to convulsions and death. The type of poison, the 
amount and time of exposure, and the age, size, and 
health of the victim are all factors which determine the 
severity of symptoms and the chances for recovery. 


Plant poisoning 


There are more than 700 species of poisonous plants 
in the United States. Plants are second only to medicines 
in causing serious poisoning in children under age five. 
There is no way to tell by looking at a plant if it is poiso- 
nous. Some plants, such as the yew shrub, are almost 
entirely toxic: needles, bark, seeds, and berries. In other 
plants, only certain parts are poisonous. The bulb of the 
hyacinth and daffodil are toxic, but the flowers are not; 
while the flowers of the jasmine plant are the poisonous 
part. Moreover, some plants are confusing because por- 
tions of them are eaten as food while other parts are poiso- 
nous. For example, the fleshy stem (tuber) of the potato 
plant is nutritious; however, its roots, sprouts, and vines 
are poisonous. The leaves of tomatoes are poisonous, 
while the fruit is not. Rhubarb stalks are good to eat, but 
the leaves are poisonous. Apricots, cherries, peaches, and 
apples all produce healthful fruit, but their seeds contain a 
form of cyanide that can kill a child if chewed in sufficient 
quantities. One hundred milligrams (mg) of moist, crushed 
apricot seeds can produce 217 mg of cyanide. 


Common houseplants that contain some poisonous 
parts include: 


e Aloe 
e Amaryllis 


e Cyclamen 
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e Dumbcane (also called Diffenbachia) 
e Philodendron 


Common outdoor plants that contain some poiso- 
nous part include: 


¢ Bird of paradise flower 
¢ Buttercup 

e Castor bean 

e Chinaberry tree 

e Daffodil 

e English ivy 

e Eucalyptus 

e Foxglove 

e Holly 

e Horse chestnut 

e Iris 

e Jack-in-the-pulpit 

e Jimsonweed (also called thornapple) 
e Larkspur 

e Lily-of-the-valley 

e Morning glory 

e Nightshade (several varieties) 
e Oleander 

e Potato 

e Rhododendron 

e Rhubarb 

e Sweet pea 

e Tomato 

e Wisteria 

e Yew 


Symptoms of plant poisoning range from irritation 
of the skin or mucous membranes of the mouth and 
throat to nausea, vomiting, convulsions, irregular heart- 
beat, and even death. It is often difficult to tell if a person 
has eaten a poisonous plant because there are no tell-tale 
empty containers and no unusual lesions or odors around 
the mouth. 


Household chemicals 


Many products used daily in the home are poisonous 
if swallowed. These products often contain strong acids 
or strong bases (alkalis). Toxic household cleaning prod- 
ucts include: 


e ammonia 
e bleach 
e dishwashing liquids 
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e drain openers 

* floor waxes and furniture polishes 

e laundry detergents, spot cleaners, and fabric softeners 
e mildew removers 

* oven cleaners 

e toilet bowl cleaners 


Personal care products found in the home can also 
be poisonous. These include: 


e deodorant 

e hairspray 

e hair straighteners 

e nail polish and polish remover 
e perfume 

e shampoo 


Signs that a person has swallowed one of these sub- 
stances include evidence of an empty container nearby, 
nausea or vomiting, and burns on the lips and skin 
around the mouth if the substance was a strong acid or 
alkali. The chemicals in some of these products may 
leave a distinctive odor on the breath. 


Pharmaceuticals 


Both over-the-counter and prescription medicines 
can help the body heal if taken as directed. However, 
when taken in large quantities, or with other drugs where 
there may be an adverse interaction, they can act as poi- 
sons. Drug overdoses, both accidental and intentional, 
are the leading cause of poisoning in adults. Medicinal 
herbs should be treated like pharmaceuticals and taken 
only in designated quantities under the supervision of a 
knowledgeable person. Herbs that have healing qualities 
when taken in small doses can be toxic in larger doses. 


Drug overdoses cause a range of symptoms, including 
excitability, sleepiness, confusion, unconsciousness, rapid 
heartbeat, convulsions, nausea, and changes in blood pres- 
sure. The best initial evidence of a drug overdose is the 
presence of an empty container near the victim. 


Other causes of poisonings 


People can be poisoned by fumes they inhale. Car- 
bon monoxide is the most common form of inhaled poi- 
son. Other toxic substances that can be inhaled include: 


¢ farm and garden insecticides and herbicides 
e gasoline fumes 
* insect repellent 


* paint thinner fumes 
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Common Household, Industrial, And Agricultural Products Containing Toxic Sustances 


Alcohol (rubbing) 

Antifreeze 

Arsenic 

Art and craft supplies 

Automotive fluids 

Batteries, automotive 

Batteries, household 

Building products 

Cleaning products 
Cosmetics/personal care products 
Cyanide 

Daffodil bulbs 

Dieffenbachia 

Disinfectants/air fresheners 

Drain openers 

English nightshade 

Ethanol (found in alcoholic beverages) 
Foxglove 


Fuel 

Floor/furniture polish 
Gasoline 

Glues/adhesives 

Hemlock 

Kerosene 

Mercury 

Metal primers 
Metalworking materials 
Mothballs 

Oven cleaners 

Paint strppers/thinners 
Paints, oil-based or alkyds 
Paints, water-based or latex 
Pesticides, flea collars, insect repellents 
Stains/finishes 

Strychnine 

Wood preservatives 


Diagnosis 


Initially, poisoning is suspected if the victim shows 
changes in behavior and signs or symptoms previously 
described. Evidence of an empty container or informa- 
tion from the victim are helpful in determining exactly 
what substance has caused the poisoning. Some acids 
and alkalis leave burns on the mouth. Petroleum prod- 
ucts, such as lighter fluid or kerosene, leave a distinctive 
odor on the breath. The vomit may be tested to determine 
the exact composition of the poison. Once hospitalized, 
blood and urine tests may be done on the patient to deter- 
mine his metabolic condition. 


Treatment 


Treatment for poisoning depends on the poison swal- 
lowed or inhaled. Contacting the poison control center or 
hospital emergency room is the first step in getting proper 
treatment. The poison control center’s telephone number 
is often listed with emergency numbers on the inside 
cover of the telephone book, or it can be reached by dial- 
ing the operator. The poison control center will ask for 
specific information about the victim and the poison, then 
give appropriate first aid instructions. If the patient is to 
be taken to a hospital, a sample of vomit and the poison 
container should be taken along, if they are available. 


Most cases of plant poisoning are treated by induc- 
ing vomiting, if the patient is fully conscious. Vomiting 
can be induced by taking syrup of ipecac, an over-the- 
counter product available at any pharmacy. 


For acid, alkali, or petroleum product poisonings, 
the patient should not vomit. Acids and alkalis can burn 
the esophagus if they are vomited, and petroleum prod- 
ucts can be inhaled into the lungs during vomiting, 
resulting in pneumonia. 
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Once under medical care, doctors have the option of 
treating the patient with a specific remedy to counteract 
the poison (antidote) or with activated charcoal to 
absorb the substance inside the patient’s digestive sys- 
tem. In some instances, pumping the stomach may be 
required. Medical personnel will also provide supportive 
care as needed, such as intravenous fluids or mechanical 
ventilation. 


Prognosis 


The outcome of poisoning varies from complete 
recovery to death, and depends on the type and amount 
of the poison, the health of the victim, and the speed with 
which medical care is obtained. 


Prevention 


Most accidental poisonings are preventable. The 
number of deaths of children from poisoning has 
declined from about 450 per year in the 1960s to about 
50 each year in the 1990s. This decline has occurred 
mainly because of better packaging of toxic materials 
and better public education. 


Actions to prevent poisonings include: 
* removing plants that are poisonous 


e keeping medicines and household chemicals locked 
and in a place inaccessible to children 


e keeping medications in child-resistant containers 
e never referring to medicine as “candy” 


e keeping cleaners and other poisons in their original 
containers 


e disposing of outdated prescription medicines 
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Resources 


OTHER 

Arizona Poison and Drug Information Center Page. <http:// 
www.pharmacy.arizona.edu/centers/poisoncenter>. 

“Homeowner Chemical Safety.” Centers for Disease Control. 
<http://www.cdc.gov/niosh/nasd/docs2/pdfs/as23900. 
pdf>. 

“Poisonous Plant Databases.” University of Maryland <http:// 
www.inform.umd.edu>. 


Tish Davidson 


i Polarity therapy 


Definition 


Polarity therapy is a holistic, energy-based system 
that includes bodywork, diet, exercise, and lifestyle 
counseling for the purpose of restoring and maintaining 
proper energy flows throughout the body. The underlying 
concept of polarity therapy is that all energy within the 
human body is based in electromagnetic force and that 
disease results from improperly dissipated energy. 


Purpose 


Polarity therapy unblocks and recharges the flow of 
life energy and realigns unbalanced energy as a means of 
eliminating disease. Patients learn to release tension by 
addressing the source of the stress and by maintaining a 
healthy demeanor accordingly. 


This treatment may be effective to promote health 
and healing to anyone willing to embrace the appropriate 
lifestyle. Polarity therapy is reportedly effective for any- 
one who has been exposed to toxic poisons. Likewise, 
HIV-positive individuals may find comfort in polarity 
therapy. Additionally this is an appropriate therapy for 
relieving general stress, back pain, stomach cramps, and 
other recurring maladies and conditions. 


Description 
Origins 


Austrian-American chiropractor, osteopath, and natur- 
opath Randolph Stone (1888-1981) developed polarity 
therapy as an integration of Eastern and Western principles 
and techniques of healing. Stone discovered the ancient 
principles of the Ayurvedic philosophy in the course of his 
travels during a sojourn in India. On a life-long quest to 
learn the fundamentals of human vitality, he also studied 
reflexology and traditional Chinese medicine. 
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Stone became committed to the principles of 
Ayurvedic medicine, which he interpreted in conjunction 
with his scientific and medical knowledge to define polar- 
ity therapy. According to the philosophy of Ayurved, 
which is based in a set of principles called the tridosha— 
the energy of the human body is centered in five organs or 
regions (the brain; the cardiopulmonary [heart and lungs] 
region, the diaphragm, the smaller intestine, and the larg- 
er intestine). One of five airs or energy forms controls 
each respective region: prana in the brain, vyana in the 
heart and lungs, udana in the diaphragm, samana in the 
smaller intestine, and apana in the larger intestine. The 
five airs control all directional motion in the body, with 
each air in command of a different type of movement. 
Stone established further that the prana, centered in the 
brain, ultimately controlled the combined forces of the 
body. Any impediment or restriction to the flow of prana 
in turn affects the health of the entire body. The prana 
force is nurtured through the flow of food and air into the 
body as well as through our interactions with other living 
beings and through the intake of the five sensory organs. 


Stone devoted much of his life to defining an elabo- 
rately detailed cause and effect relationship between the 
human anatomy and illness, based on the energy flow of 
the prana. He further attributed electromagnetic energy 
as the basis of the energy forces. He used the medical 
symbol of the Caduceus to define the patterns of the flow 
and described the energy movement in detail in charts of 
the human body. Polarity therapy is based in charted 
energy flows. The primary energy pattern is defined in a 
spiral motion that radiates from the umbilicus and 
defines the original energy flow of the fetus in the womb. 


After determining the exact source of a patient’s 
energy imbalance, the therapist begins the first of a series 
of bodywork sessions designed to rechannel and release 
the patient’s misdirected prana. This therapy, akin to 
massage, is based in energetic pressure and involves cir- 
culating motions. In performing the regimen, the thera- 
pist pays strict attention to the pressure exerted at each 
location—even to which finger is used to apply pressure 
at any given point of the patient’s anatomy. This tech- 
nique, which comprises the central regimen or focal 
point of polarity therapy is very gentle and is unique to 
polarity therapy. It typically involves subtle rocking 
movements and cranial holds to stimulate body energy. 
Although firm, deep pushing touches are employed in 
conjunction with the massage technique, the polarity 
therapist never exerts a particularly forceful contact. 


To support the bodywork, the therapist often pre- 
scribes a diet for the patient, to encourage cleansing and 
eliminate waste. The precepts of polarity therapy take 
into consideration specific interactions between different 
foods and the human energy fields. 
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KEY TERMS 


Apana—Life sustaining energy centered in the larger 
intestine; the fifth of the five airs of Ayurvedic philos- 
ophy; the life force governing expulsion activity. 


Ayurveda—(Sanskrit, Ayur, life, and veda, knowl- 
edge) is translated as “knowledge of life” or “sci- 
ence of longevity.” It became established as the tra- 
ditional Hindu system of medicine. 


Caduceus—The ancient and universal symbol of 
medicine consisting of the winged staff of Mercury 
and two intertwining serpents. 


Primary energy pattern—A spiral motion that radi- 
ates from the umbilicus; the energy pattern associat- 
ed with a child in the womb. 


Prana—Life sustaining energy centered in the human 
brain; the first of the five airs of Ayurvedic philoso- 
phy; the life force governing inspiration and the con- 
scious intellect. 


QV—Quantum vacuum, a theory coined by physi- 


Likewise, a series of exercises is frequently pre- 
scribed. These exercises, called polarity yoga include 
squats, stretches, rhythmic movements, deep breathing, 
and expression of sounds. They can be both energizing 
and relaxing. Counseling may be included whenever 
appropriate as a part of a patient’s highly individual ther- 
apy regimen to promote balance. 


Preparations 


Therapists take a comprehensive case history from 
every patient prior to beginning treatment. This prelimi- 
nary verbal examination often monopolizes the first thera- 
py session. Depending upon circumstances, a therapist 
might have a need to assess the patient’s physical structur- 
al balance through observation and physical examination. 


Precautions 


Polarity therapy is safe for virtually anyone, even the 
elderly and the most frail patients, because of the intrin- 
sic gentleness of the massage therapy. 


Side effects 


Highly emotional releases of energy (laughter, tears, 
or a combination of both) are associated with this therapy. 
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cists, which defines the interactions of energy that 
combine to form reality. 


Reflexology—Belief that reflex areas in the feet cor- 
respond to every part of the body, including organs 
and glands, and that stimulating the correct reflex 
area can affect the body part. 


Samana—Life sustaining energy of the smaller intes- 
tine; the fourth of the five airs of Ayurvedic philoso- 
phy; the life force governing side-to-side motion. 


Tridosha—The combination of three basic princi- 
ples of energy, or biological humor, that comprise 
life, according to Ayurvedic philosophy. 


Udana—Life sustaining energy of the diaphragm, 
the third of the five airs of Ayurvedic philosophy, the 
life force governing upward motion. 


Vyana—Life sustaining energy of the heart and 
lungs; the second of the five airs of Ayurvedic phi- 
losophy; the life force governing circular motion. 


Research and general acceptance 


This is a complementary therapy of holistic, spiritually 
based treatment, which may be used in conjunction with a 
medical approach. Polarity therapy is practiced worldwide, 
but the majority of practitioners are based in the United 
States. Modern physicists employ concepts similar to 
Stone’s basic theories of polarity in defining the quantum 
vacuum (QV) as a foundation of all reality. Still, by 2000, 
this holistic regimen had not achieved the widespread 
acceptance anticipated by Stone before his death in 1981. 


When St. Paul Fire and Marine insurers offered a 
liability insurance package to therapy providers, the 
company recognized polarity therapy as an alternative 
medical treatment along with acupuncture, biofeed- 
back, homeopathy, reflexology, and others. 


Resources 


BOOKS 
Stone, Randolph. Polarity Therapy—The Complete Collected 
Works. Reno, CRCS Publications, 1986. 


PERIODICALS 
Modern Medicine (August 1, 1999): 15. 


ORGANIZATIONS 

American Polarity Therapy Association. P.O. Box 19858, 
Boulder Colorado 80308. (303) 545-2080. Fax: (303) 
545-2161. 
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Trans-Hyperboreau Institute of Science. P.O. Box 2344 Sausal- 
ito, California 94966. (415) 331-0230. (800) 485-8095. 
Fax: (415) 331-0231. 


OTHER 
Young, Phil. “Prana.” <http://www.eclipse.co.uk/master- 
works/Polarity/PolarityArticles.htm. (16 June 2000). 


Gloria Cooksey 


i Polio 


Definition 


Poliomyelitis, also called polio or infantile paraly- 
sis, is a highly infectious viral disease that may attack the 
central nervous system and is characterized by symptoms 
that range from a mild nonparalytic infection to total 
paralysis in a matter of hours. 


Description 


There are three known types of polioviruses (called 
1,2, and 3), each causing a different strain of the disease 
and all are members of the viral family of enteroviruses 
(viruses that infect the gastrointestinal tract). Type 1 is 
the cause of epidemics and many cases of paralysis, 
which is the most severe manifestation of the infection. 
The virus is usually a harmless parasite of human 
beings. Some statistics quote one in 200 infections as 
leading to paralysis while others state that one in 1,000 
cases reach the central nervous system (CNS). When it 
does reach the CNS, inflammation and destruction of 
the spinal cord motor cells (anterior horn cells) occurs, 
which prevents them from sending out impulses to mus- 
cles. This causes the muscles to become limp or soft and 
they cannot contract. This is referred to as flaccid paral- 
ysis and is the type found in polio. The extent of the 
paralysis depends on where the virus strikes and the 
number of cells that it destroys. Usually, some of the 
limb muscles are paralyzed; the abdominal muscles or 
muscles of the back may be paralyzed, affecting posture. 
The neck muscles may become too weak for the head to 
be lifted. Paralysis of the face muscles may cause the 
mouth to twist or the eyelids to droop. Life may be 
threatened if paralysis of the throat or of the breathing 
muscles occurs. 


Man is the only natural host for polioviruses and it 
most commonly infects younger children, although older 
children and adults can be infected. Crowded living con- 
ditions and poor hygiene encourage the spread of 
poliovirus. Risk factors for this paralytic illness include 
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older age, pregnancy, abnormalities of the immune sys- 
tem, recent tonsillectomy, and a recent episode of exces- 
sively strenuous exercise concurrent with the onset of the 
CNS phase. 


Causes and symptoms 


Poliovirus can be spread by direct exposure to an 
infected individual, and more rarely, by eating foods 
contaminated with waste products from the intestines 
(feces) and/or droplets of moisture (saliva) from an 
infected person. Thus, the major route of transmission is 
fecal-oral, which occurs primarily with poor sanitary 
conditions. The virus is believed to enter the body 
through the mouth with primary multiplication occur- 
ring in the lymphoid tissues in the throat, where it can 
persist for about one week. During this time, it is 
absorbed into the blood and lymphatics from the gas- 
trointestinal tract where it can reside and multiply, 
sometimes for as long as 17 weeks. Once absorbed, it is 
widely distributed throughout the body until it ultimate- 
ly reaches the CNS (the brain and spinal cord). The 
infection is passed on to others when poor handwashing 
allows the virus to remain on the hands after eating or 
using the bathroom. Transmission remains possible 
while the virus is being excreted and it can be transmit- 
ted for as long as the virus remains in the throat or feces. 
The incubation period ranges from three to 21 days, but 
cases are most infectious from seven to 10 days before 
and after the onset of symptoms. 


There are two basic patterns to the virus: the minor 
illness (abortive type) and the major illness (which may 
be paralytic or nonparalytic). The minor illness accounts 
for 80-90% of clinical infections and is found mostly in 
young children. It is mild and does not involve the CNS. 
Symptoms include a slight fever, fatigue, headache, 
sore throat, and vomiting, which generally develop 
three to five days after exposure. Recovery from the 
minor illness occurs within 24-72 hours. Symptoms of 
the major illness usually appear without a previous minor 
illness and generally affect older children and adults. 


About 10% of people infected with poliovirus devel- 
op severe headache and pain and stiffness of the neck 
and back. This is due to an inflammation of the meninges 
(tissues which cover the spinal cord and brain). This syn- 
drome is called “aseptic meningitis.” The term “aseptic” 
is used to differentiate this type of meningitis from those 
caused by bacteria. The patient usually recovers com- 
pletely from this illness within several days. 


About 1% of people infected with poliovirus devel- 
op the most severe form. Some of these patients may 
have two to three symptom-free days between the minor 
illness and the major illness but the symptoms often 
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DR. JONAS E. SALK (1914-1995) 


(Library of Congress.) 


Jonas Salk was born in New York, New York, on 
October 28, 1914. He received his medical degree from 
New York University in 1939. In 1942, Salk began work- 
ing for a former teacher, Thomas Francis, Jr., to produce 


appear without any previous minor illness. Symptoms 
again include headache and back and neck pain. The 
major symptoms, however, are due to invasion of the 
motor nerves, which are responsible for movement of the 
muscles. This viral invasion causes inflammation, and 
then destruction of these nerves. The muscles, therefore, 
no longer receive any messages from the brain or spinal 
cord. The muscles become weak, floppy, and then totally 
paralyzed. All muscle tone is lost in the affected limb and 
the muscle becomes soft (flaccid). Within a few days, the 
muscle will begin to decrease in size (atrophy). The 
affected muscles may be on both sides of the body (sym- 
metric paralysis), but are often on unbalanced parts of the 
body (asymmetric paralysis). Sensation or the ability to 
feel is not affected in these paralyzed limbs. 


When poliovirus invades the brainstem (the stalk of 
brain which connects the two cerebral hemispheres with 
the spinal cord; called bulbar polio), a person may begin 
to have trouble breathing and swallowing. If the brain- 
stem is severely affected, the brain’s control of such vital 
functions as heart rate and blood pressure may be dis- 
turbed. This can lead to death. 
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influenza vaccines, a project that continued until 1949. 
That year, as a research professor, Salk began a three- 
year project sponsored by the National Foundation for 
Infantile Paralysis, also known as the March of Dimes. 
Caused by the poliomyelitis virus, polio was also known 
as infantile paralysis. Periodic outbreaks of the disease, 
which attacks the nervous system, caused death or a life- 
time of paralysis, especially in children. It was a difficult 
disease to study because sufficient viruses could not be 
obtained. Unlike bacteria, which can be grown in cul- 
tures, viruses need living tissue on which to grow. Once 
a method for preparing viruses was discovered and 
improved, sufficient viruses became available for 
research. 


Salk first set out to confirm that there were three 
virus types responsible for polio and then began to exper- 
iment with ways to kill the virus and yet retain its ability 
to produce an immune response. By 1952, he had pro- 
duced a dead virus vaccine that worked against the three 
virus types. He began testing. First the vaccine was tested 
on monkeys, then on children who had recovered from 
the disease, and finally on Salk’s own family and chil- 
dren, none of whom had ever had the disease. Following 
large-scale trials in 1954, the vaccine was finally released 
for public use in 1955. The Salk vaccine was not the first 
vaccine against polio, but it was the first to be found safe 
and effective. By 1961, there was a 96% reduction in 
polio cases in the United States. 


The maximum state of paralysis is usually reached 
within just a few days. The remaining, unaffected nerves 
then begin the process of attempting to grow branches 
which can compensate for the destroyed nerves. Fortu- 
nately, the nerve cells are not always completely 
destroyed. By the end of a month, the nerve impulses 
start to return to the apparently paralyzed muscle and by 
the end of six months, recovery is almost complete. If the 
nerve cells are completely destroyed, however, paralysis 
is permanent. 


Diagnosis 

Fever and asymmetric flaccid paralysis without sen- 
sory loss in a child or young adult almost always indicate 
poliomyelitis. Using a long, thin needle inserted into the 
lower back to withdraw spinal fluid (lumbar puncture) 
will reveal increased white blood cells and no bacteria 
(aseptic meningitis). Nonparalytic poliomyelitis cannot 
be distinguished clinically from aseptic meningitis due to 
other agents. Virus isolated from a throat swab and/or 
feces or blood tests demonstrating the rise in a specific 
antibody is required to confirm the diagnosis. 
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Polio 


In its most severe form, polio causes paralysis of the mus- 
cles of the legs, arms, and respiratory system. All muscle 
tone is lost in the affected limb, and the muscle becomes 
flaccid and begins to atrophy, as shown in the illustration 
above. (I//ustration by Electronic Illustrators Group.) 


Treatment 


There is no specific treatment for polio except symp- 
tomatic. Therapy is designed to make the patient more 
comfortable (pain medications and hot packs to soothe the 
muscles), and intervention if the muscles responsible for 
breathing fail (for instance, a ventilator to take over the 
work of breathing). During active infection, rest on a firm 
bed is indicated. Physical therapy is the most important 
part of management of paralytic polio during recovery. 


Prognosis 


When poliovirus causes only the minor illness or 
simple aseptic meningitis, the patient can be expected 
to recover completely. When the patient is diagnosed 
with the major illness, about 50% will recover com- 
pletely. About 25% of such patients will have slight 
disability, and about 25% will have permanent and 
serious disability. Approximately 1% of all patients 
with major illness die. The greatest return of muscle 
function occurs in the first six months, but improve- 
ments may continue for two years. 
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A recently described phenomenon called post-polio 
syndrome may begin many years after the initial illness. 
This syndrome is characterized by a very slow, gradual 
decrease in muscle strength. 


Prevention 


There are two types of polio immunizations avail- 
able in the United States. Both of these vaccines take 
advantage of the fact that infection with polio leads to an 
immune reaction, which will give the person permanent, 
lifelong immunity from re-infection with the form of 
poliovirus for which the person was vaccinated. 


The Sabin vaccine (also called the oral polio vaccine 
or OPV) is given to infants by mouth at the same inter- 
vals as the DPT (three doses). It contains the live, but 
weakened, poliovirus, which make the recipient immune 
to future infections with poliovirus. Because OPV uses 
live virus, it has the potential to cause infection in indi- 
viduals with weak immune defenses (both in the person 
who receives the vaccine and in close contacts). This is a 
rare complication, however, occurring in only one in 6.8 
million doses administered and one in every 6.4 million 
doses from having close contact with someone who 
received the vaccine. 


The Salk vaccine (also called the killed polio vac- 
cine or inactivated polio vaccine) consists of a series of 
three shots that are given just under the skin. This immu- 
nization contains no live virus, just the components of 
the virus that provoke the recipient’s immune system to 
react as if the recipient were actually infected with the 
poliovirus. The recipient thus becomes immune to infec- 
tion with the poliovirus in the future. 


In the 13 years following the launching of the Global 
Polio Eradication Initiative, the number of cases has fall- 
en 99% from an estimated 350,000 cases to less than 
3,500 cases worldwide in 2000. At the end of 2000, the 
number of polio-infected countries was approximately 
20, down from 125. The goal of the World Health Orga- 
nization (WHO) is to have polio eliminated from the 
planet by the year 2005. The virus has still been identi- 
fied in Africa and parts of Asia, so travelers to those areas 
may want to check with their physicians concerning 
booster vaccinations. 


Resources 


BOOKS 

Braunwald MD, E., A. Fauci MD, D. Kasper MD, S. Hauser 
MD, D. Longo MD, and J. Jameson MD. Harrison’s Prin- 
ciples of Internal Medicine. New York: McGraw-Hill, 
2001. 

Cecil, R. and L. Goldman. Cecil Textbook of Medicine. 
Philadelphia: W.B. Saunders, 1999. 
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KEY TERMS 


Aseptic—Sterile; containing no microorganisms, 
especially no bacteria. 


Asymmetric—Not occurring evenly on both sides 
of the body. 


Atrophy—Shrinking; growing smaller in size. 


Brainstem—The stalk of the brain which connects 
the two cerebral hemispheres with the spinal cord. 


DPT—Diphtheria, Pertussis and Tetanus injec- 
tions. 


Epidemic—Refers to a situation in which a partic- 
ular disease rapidly spreads among many people 
in the same geographical region over a small time 
period. 


Flaccid—Weak, soft, floppy. 


Gastrointestinal—Pertaining to the stomach and 
intestines. 


Lymph/lymphatic—One of the three body fluids 
that is transparent and a slightly yellow liquid that 
is collected from the capillary walls into the tis- 
sues and circulates back to the blood supply. 


Paralysis—The inability to voluntarily move. 


Symmetric—Occurring on both sides of the body, 
in a mirror-image fashion. 


PERIODICALS 

Centers for Disease Control and Prevention. “Poliomyelitis 
prevention in the United States: Updated recommenda- 
tions of the Advisory Committee on Immunization Prac- 
tices (ACIP).” MMWR (2000). <http://www.cdc.gov/>. 


ORGANIZATION 

International Polio Network, 4207 Lindell Blvd., Suite 110, St. 
Louis, MO 63108-2915. (314) 534-0475. <http://www. 
post-polio.org>. 

March of Dimes Birth Defects Foundation. National Office, 
1275 Mamaroneck Avenue, White Plains, NY 10605. 
<http://www.modimes.org/>. 

OTHER 

World Health Organization. “Global Polio Eradication 
Progress 2000.” <http://www.polioeradication.org/>. 


Linda K. Bennington, CNS 


Poliomyelitis see Polio 
Polyangiitis overlap syndrome see Vasculitis 
Polyarteritis nodosa see Vasculitis 
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i Polycystic kidney disease 


Definition 


Polycystic kidney disease (PKD) is one of the most 
common of all life-threatening human genetic disorders. 
It is an incurable genetic disorder characterized by the 
formation of fluid-filled cysts in the kidneys of affected 
individuals. These cysts multiply over time. It was origi- 
nally believed that the cysts eventually caused kidney 
failure by crowding out the healthy kidney tissue. It is 
now thought that the kidney damage seen in PKD is 
actually the result of the body’s immune system. The 
immune system, in its attempts to rid the kidney of the 
cysts, instead progressively destroys the formerly 
healthy kidney tissue. 


Description 


A healthy kidney is about the same size as a human 
fist. PKD cysts, which can be as small as the head of a 
pin or as large as a grapefruit, can expand the kidneys 
until each one is bigger than a football and weighs as 
much as 38 lb (17 kg). 


There are two types of PKD: infantile PKD, which 
generally shows symptoms prior to birth; and adult onset 
PKD. Individuals affected with infantile PKD are often 
stillborn. Among the liveborn individuals affected with 
infantile PKD, very few of these children survive to the 
age of two. The adult onset form of PKD is much more 
common. The time and degree of symptom onset in the 
adult form of PKD can vary widely, even within a single 
family with two or more affected individuals. Symptoms 
of this form of PKD usually start to appear between the 
ages of 20 and 50. Organ deterioration progresses more 
slowly in adult onset PKD than it does in the infantile 
form; but, if left untreated, adult onset PKD also eventu- 
ally leads to kidney failure. 


One of the most common of all life-threatening 
genetic diseases, PKD affects more than 60,000 Ameri- 
cans. Over 12.5 million people worldwide are affected 
with PKD. Approximately one in every 400 to 1,000 peo- 
ple is affected with ADPKD. Another one in 10,000 is 
affected with ARPKD. PKD is observed in equal num- 
bers in both males and females. PKD is also observed 
with equal frequency among ethnic groups. 


Causes and symptoms 


Polycystic kidney disease is expressed as both a 
recessive and a dominant trait. A recessive genetic 
trait will not cause disease in a child unless it it inher- 
itied from both parents. A dominant genetic trait can 


2651 


əseəsıp Aaupry 21}SÁ2Á]Od 


Polycystic kidney disease 


A pair of human kidneys. The left is a polycystic kidney, the 
right is a normal kidney. (Photograph by A. Glauberman, 
Photo Researchers, Inc. Reproduced by permission.) 


be inherited from just one parent. Those people 
affected with autosomal dominant PKD (ADPKD) 
have the much more common adult onset form. Those 
with autosomal recessive PKD (ARPKD) have the 
infantile form. 


There are mutations on at least three genes that 
cause adult onset PKD. Approximately 85% of these 
cases are known to arise from mutations in the PKD1 
gene that has been mapped to a region on the short arm 
of chromosome 16 (16p13.3-p13.12). Another 10-15% 
percent of cases of adult onset PKD are thought to be 
caused by mutations in the PKD2 gene that has been 
mapped to a region on the long arm of chromosome 4 
(4q21-q23). As of early 2001, it is thought that the 
remainder of the cases of PKD are caused by mutations 
in the PKD3 gene, which has not yet been mapped. This 
unidentified “PKD3 gene” may, in fact, be more than 
one gene. 


Adult onset PKD is transmitted from parents to their 
offspring as a non-sex linked (autosomal) dominant trait. 
This means that if either parent carries this genetic muta- 
tion, there is a 50% chance that their child will inherit 
this disease. In the case of two affected parents, there is a 
75% probability that their children will be affected with 
adult onset PKD. 


Infantile PKD is caused by a non-sex linked (autoso- 
mal) recessive genetic mutation that has been mapped to 
a region on the short arm of chromosome 6 (6p21). Both 
parents must be carriers of this mutation for their chil- 
dren to be affected with infantile PKD. In the case of two 
carrier parents, the probability is 25% that their child will 
be affected by infantile PKD. 


A baby born with infantile PKD has floppy, low-set 
ears, a pointed nose, a small chin, and folds of skin sur- 
rounding the eyes (epicanthal folds). Large, rigid masses 
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can be felt on the back of both thighs (flanks), and the 
baby usually has trouble breathing. 


In the early stages of adult onset PKD, many people 
show no symptoms. Generally, the first symptoms to 
develop are: high blood pressure (hypertension); general 
fatigue; pain in the lower back or the backs of the 
thighs; headaches; and/or urinary tract infections accom- 
panied by frequent urination. 


As PKD becomes more advanced, the kidneys’ 
inability to function properly becomes more pronounced. 
The cysts on the kidney may begin to rupture and the 
kidneys tend to be much larger than normal. Individuals 
affected with PKD have a much higher rate of kidney 
stones than the rest of the population at this, and later 
stages, of the disease. Approximately 60% of those indi- 
viduals affected with PKD develop cysts in the liver, 
while 10% develop cysts in the pancreas. 


Because the kidneys are primarily responsible for 
cleaning the blood, individuals affected with PKD often 
have problems involving the circulatory system. These 
include: an underproduction of red blood cells which 
results in an insufficient supply of oxygen to the tissues 
and organs (anemia); an enlarged heart (cardiac hypertro- 
phy) probably caused by long term hypertension; and, a 
leakage of the valve between the left chambers (auricle 
and ventricle) of the heart (mitral valve prolapse). Less 
common (affecting approximately 5% of PKD patients) 
are brain aneurysms. An aneurysm is an abnormal and 
localized bulging of the wall of a blood vessel. If an 
aneurysm within the brain leaks or bursts, it may cause a 
stroke or even death. 


Other health problems associated with adult onset 
PKD include: chronic leg or back pain; frequent infec- 
tions; and herniations of the groin and abdomen, includ- 
ing herniation of the colon (diverticular disease). A her- 
niation, or hernia, is caused when a tissue, designed to 
hold the shape of an underlying tissue, becomes weak- 
ened at a particular spot. The underlying tissue pushes 
against this weakened area until the area is no longer 
able to hold back the underlying tissue and the area 
forms an abnormal bulge through which the underlying 
tissue projects. Diverticular disease is caused by a weak- 
ening of the muscles that hold the shape of the organs of 
the digestive tract. These muscles weaken allowing 
these organs, particularly one section of the colon, to 
form sac-like projections that can trap feces and become 
infected, or rupture. 


In the final stages of PKD, the major symptom is 
kidney (renal) failure. Renal failure is indicated by an 
increase of nitrogen (in the form of urea) in the blood 
(uremia, or uremic poisoning). Uremia is a rapidly fatal 
condition without treatment. 
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KEY TERMS 


Biopsy—tThe surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Cancer—A disease caused by uncontrolled growth 
of the body’s cells. 


Computed tomography (CT) scan—An imaging 
procedure that produces a three-dimensional pic- 
ture of organs or structures inside the body, such as 
the brain. 


Cyst—An abnormal sac or closed cavity filled with 
liquid or semisolid matter. 


Diuretics—Medications that increase the excretion 
of urine. 


Kidney—Either of two organs in the lumbar region 
that filter the blood, excreting the end products of 


Diagnosis 
Many patients who have PKD do not have any 


symptoms. Their condition may not be discovered unless 
tests that detect it are performed for other reasons. 


When symptoms of PKD are present, the diagnostic 
procedure begins with a family medical history and 
physical examination of the patient. If several family 
members have PKD, there is a strong likelihood that the 
patient has it too. If the disease is advanced, the doctor 
will be able to feel the patient’s enlarged kidneys. Heart 
murmur, high blood pressure, and other signs of cardiac 
impairment can also be detected. 


Urinalysis and a blood test called creatine clearance 
can indicate how effectively the kidneys are functioning. 
Scanning procedures using intravenous dye reveal kid- 
ney enlargement or deformity and scarring caused by 
cysts. Ultrasound and computed tomography scans (CT 
scans) can reveal kidney enlargement and the cysts that 
caused it. CT scans can highlight cyst-damaged areas of 
the kidneys. A sampling of the kidney cells (biopsy) may 
be performed to verify the diagnosis. 


Treatment 


There is no way to prevent cysts from forming or 
becoming enlarged, or to prevent PKD from progressing 
to kidney failure. Treatment goals include preserving 
healthy kidney tissue; controlling symptoms; and pre- 
venting infection and other complications. 
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the body’s metabolism in the form of urine and reg- 
ulating the concentrations of hydrogen, sodium, 
potassium, phosphate and other ions in the body. 


Magnetic resonance imaging (MRI)—A technique 
that employs magnetic fields and radio waves to 
create detailed images of internal body structures 
and organs, including the brain. 


Ultrasonogram—A procedure where high-frequen- 
cy sound waves that cannot be heard by human 
ears are bounced off internal organs and tissues. 
These sound waves produce a pattern of echoes, 
which are then used by the computer to create 
sonograms or pictures of areas inside the body. 


Uremic poisoning—Accumulation of waste prod- 
ucts in the body. 


If adult PKD is diagnosed before symptoms become 
evident, urinalysis and other diagnostic tests are per- 
formed at six-week intervals to monitor the patient’s 
health status. If results indicate the presence of infection or 
another PKD-related health problem, aggressive antibiotic 
therapy is initiated to prevent inflammation that can accel- 
erate disease progression; iron supplements or infusion of 
red blood cells are used to treat anemia; and surgery may 
be needed to drain cysts that bleed, cause pain, have 
become infected, or interfere with normal kidney function. 


Lowering high blood pressure can slow loss of kidney 
function. Blood-pressure control, which is the cornerstone 
of PKD treatment, is difficult to achieve. Therapy may 
include antihypertensive medications, diuretic medica- 
tions, and/or a low-salt diet. As kidney function declines, 
some patients need dialysis and/or a kidney transplant. 


There is no known way to prevent PKD, but certain 
lifestyle modifications can help control symptoms. Peo- 
ple who have PKD should not drink heavily or smoke. 
They should not use aspirin, non-steroidal anti-inflam- 
matory drugs (NSAIDs), or other prescription or over- 
the-counter medications that can impair kidney function. 
Individuals affected with PKD should eat a balanced 
diet, exercise regularly, and maintain a weight appropri- 
ate for their height, age, and body type. Regular medical 
monitoring is also recommended. 


Prognosis 
There is no known cure for PKD. Those affected 


with infantile PKD generally die before the age of two. 
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In adults, untreated disease can be rapidly fatal or contin- 
ue to progress slowly, even after symptoms of kidney 
failure appear. About half of all adults with PKD also 
develop kidney failure. Unless the patient undergoes 
dialysis or has a kidney transplant, this condition usually 
leads to death within four years of diagnosis. 


Although medical treatment can temporarily allevi- 
ate symptoms of PKD, the expanding cysts continue to 
increase pressure on the kidneys. Kidney failure and ure- 
mic poisoning (accumulation of waste products the body 
is unable to eliminate) generally cause death about 10 
years after symptoms first appear. 


Medications used to fight cancer and reduce elevat- 
ed cholesterol levels have slowed the advance of PKD in 
laboratory animals. They may soon be used to treat 
adults and children who have the disease. Researchers 
are also evaluating the potential benefits of anti-inflam- 
matory drugs, which may prevent the scarring that 
destroys kidney function. 


Resources 


BOOKS 
Shaw, Michael, ed. Everything You Need to Know About 


Diseases. Springhouse, PA.: Springhouse Corporation, 
1996. 


PERIODICALS 

Koptides, M. and C. Deltas. “Autosomal dominant polycystic 
kidney disease: Molecular genetics and molecular patho- 
genesis.” Human Genetics (August 2000): 115-26. 

Pei, Y., A. Paterson, K. Wang, N. He, et al. “Bilineal disease 
and trans-heterozygotes in autosmal dominant polycystic 
kidney disease.” American Journal of Human Genetics 
(February 2001): 355-63. 


ORGANIZATIONS 

Polycystic Kidney Disease Foundation. 4901 Main Street, 
Kansas City, MO 64112-2634. (800) PKD-CURE. <http:// 
www.pkdcure.org/home.htm>. 


OTHER 

Brochert, Adam, MD. “Polycystic Kidney Disease.” (Septem- 
ber 4, 2000). HealthAnswers. <http://www.healthanswers. 
com/library/library_fset.asp>. 

Cooper, Joel R. “Treating Polycystic Kidney Disease. What 
Does the Future Hold?” Coolware, Inc. <http://www. 
coolware.com/health/medical_reporter/kidney1.html>. 
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Definition 


Polycystic ovary syndrome (PCOS) is a condition 
characterized by the accumulation of numerous cysts 
(fluid-filled sacs) on the ovaries associated with high 
male hormone levels, chronic anovulation (absent ovula- 
tion), and other metabolic disturbances. Classic symp- 
toms include excess facial and body hair, acne, obesity, 
irregular menstrual cycles, and infertility. 


Description 


PCOS, also called Stein-Leventhal syndrome, is a 
group of symptoms caused by underlying hormonal and 
metabolic disturbances that affect about 6% of pre- 
menopausal women. PCOS symptoms appear as early as 
adolescence in the form of amenorrhea (missed periods), 
obesity, and hirsutism, the abnormal growth of body hair. 


A disturbance in normal hormonal signals prevents 
ovulation in women with PCOS. Throughout the cycle, 
estrogen levels remain steady, luteinizing hormone (LH) 
levels are high, and follicle stimulating hormone (FSH) 
and progesterone levels are low. Since eggs are rarely or 
never released from their follicles, multiple ovarian 
cysts develop over time. 


One of the most important characteristics of PCOS is 
hyperandrogenism, the excessive production of male hor- 
mones (androgens), particularly testosterone, by the 
ovaries. This accounts for the male hair-growth patterns 
and acne in women with PCOS. Hyperandrogenism has 
been linked with insulin resistance (the inability of the 
body to respond to insulin) and hyperinsulinemia (high 
blood insulin levels), both of which are common in PCOS. 


Causes and symptoms 


While the exact cause of PCOS is unknown, it runs 
in families, so the tendency to develop the syndrome may 
be inherited. The interaction of hyperinsulinemia and 
hyperandrogenism is believed to play a role in chronic 
anovulation in susceptible women. 


The numbers and types of PCOS symptoms that 
appear vary among women. These include: 


e Hirsutism. Related to hyperandrogenism, this occurs in 
70% of women. 


e Obesity. Approximately 40-70% of persons with PCOS 
are overweight. 


e Anovulation and menstrual disturbances. Anovulation 
appears as amenorrhea in 50% of women, and as heavy 
uterine bleeding in 30% of women. However, 20% of 
women with PCOS have normal menstruation. 
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e Male-pattern hair loss. Some women with PCOS devel- 
op bald spots. 


e Infertility. Achieving pregnancy is difficult for many 
women with PCOS. 


e Polycystic ovaries. Most, but not all, women with 
PCOS have multiple cysts on their ovaries. 


e Skin discoloration. Some women with PCOS have dark 
patches on their skin. 


e Abnormal blood chemistry. Women with PCOS have 
high levels of low-density lipoprotein (LDL or “bad”’) 
cholesterol and triglycerides, and low levels of high- 
density lipoprotein (HDL or “good”) cholesterol. 


e Hyperinsulinemia. Some women with PCOS have high 
blood insulin levels, particularly if they are overweight. 


Diagnosis 

PCOS is diagnosed when a woman visits her doctor 
for treatment of symptoms such as hirsutism, obesity, men- 
strual irregularities, or infertility. Women with PCOS are 
treated by a gynecologist, a doctor who treats diseases of 
the female reproductive organs, or a reproductive endocri- 
nologist, a specialist who treats diseases of the body’s 
endocrine (hormones and glands) system and infertility. 


PCOS can be difficult to diagnose because its symp- 
toms are similar to those of many other diseases or con- 
ditions, and because all of its symptoms may not occur. 
A doctor takes a complete medical history, including 
questions about menstruation and reproduction, and 
weight gain. Physical examination includes a pelvic 
examination to determine the size of the ovaries, and 
visual inspection of the skin for hirsutism, acne, or other 
changes. Blood tests are performed to measure levels of 
luteinizing hormone, follicle stimulating hormone, estro- 
gens, androgens, glucose, and insulin. A glucose-toler- 
ance test may be administered. An ultrasound examina- 
tion of the ovaries is performed to evaluate their size and 
shape. Most insurance plans cover the costs of diagnos- 
ing and treating PCOS and its related problems. 


Treatment 


PCOS treatment is aimed at correcting anovulation, 
restoring normal menstrual periods, improving fertility, 
eliminating hirsutism and acne, and preventing future com- 
plications related to high insulin and blood lipid (fat) levels. 
Treatment consists of weight loss, drugs or surgery, and 
hair removal, depending upon which symptoms are most 
bothersome, and whether a woman desires pregnancy. 


Weight loss 


In overweight women, weight loss (as little as 5%) 
through diet and exercise may correct hyperandro- 
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genism, and restore normal ovulation and fertility. This is 
often tried first. 


Drugs 


HORMONAL DRUGS. Women who do not want to 
become pregnant and require contraception (sponta- 
neous ovulation occurs occasionally among women with 
PCOS) are treated with low-dose oral contraceptive pills 
(OCPs). OCPs bring on regular menstrual periods and 
correct heavy uterine bleeding, as well as hirsutism, 
although improvement may not be seen for up to a year. 


If an infertile woman desires to become pregnant, the 
first drug usually given to help induce ovulation is 
clomiphene citrate (Clomid), which results in pregnancy 
in about 70% of women but can cause multiple births. In 
the 20-25% of women who do not respond to clomiphene, 
other drugs that stimulate follicle development and induce 
ovulation, such as human menstrual gonadotropin (Perg- 
onal) and human chorionic gonadotropin (HCG), are 
given. However, these drugs have a lower pregnancy rate 
(less than 30%), a higher rate of multiple pregnancy 
(from 5—30%, depending on the dose of the drug), and a 
higher risk of medical problems. Women with PCOS have 
a high rate of miscarriage (30%), and may be treated with 
the gonadotropin-releasing hormone agonist leuprolide 
(Lupron) to reduce this risk. 


Since women with PCOS do not have regular endome- 
trial shedding due to high estrogen levels, they are at 
increased risk for overgrowth of this tissue and endometri- 
al cancer. The drug medroxyprogesterone acetate, when 
taken for the first 10 days of each month, causes regular 
shedding of the endometrium, and reduces the risk of can- 
cer. However, in most cases, oral contraceptive pills are 
used instead to bring about regular menstruation. 


OTHER DRUGS. Another drug that helps to trigger 
ovulation is the steroid hormone dexamethasone. This 
drug acts by reducing the production of androgens by the 
adrenal glands. 


The antiandrogen spironolactone (Aldactazide), 
which is usually given with an oral contraceptive, 
improves hirsutism and male-pattern baldness by reduc- 
ing androgen production, but has no effect on fertility. 
The drug causes abnormal uterine bleeding and is linked 
with birth defects if taken during pregnancy. Another 
antiandrogen used to treat hirsutism, flutamide (Eulexin), 
can cause liver abnormalities, fatigue, mood swings, and 
loss of sexual desire. A drug used to reduce insulin lev- 
els, metformin (Glucophage), has shown promising 
results in women with PCOS hirsutism, but its effects on 
infertility and other PCOS symptoms are unknown. Drug 
treatment of hirsutism is long-term, and improvement 
may not be seen for up to a year or longer. 
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Acne is treated with antibiotics, antiandrogens, and 
other drugs such as retinoic acids (vitamin A compounds). 


Surgical treatment 


Surgical treatment of PCOS may be performed if 
drug treatment fails, but it is not common. A wedge resec- 
tion, the surgical removal of part of the ovary and cysts 
through a laparoscope (an instrument inserted into the 
pelvis through a small incision), or an abdominal incision, 
reduces androgen production and restores ovulation. 
Although laparoscopic surgery is less likely to cause scar 
tissue formation than abdominal surgery, both are associ- 
ated with the potential for scarring that may require addi- 
tional surgery. Laparoscopic ovarian drilling is another 
type of laparoscopic surgery used to treat PCOS. The 
ovarian cysts are penetrated with a laser beam and some 
of the fluid is drained off. Between 50-65% of women 
may become pregnant after either type of surgery. 


Some cases of severe hirsutism are treated by removal 
of the uterus (hysterectomy) and the ovaries (oopherecto- 
my), followed by estrogen replacement therapy. 


Other treatment 


Hirsutism may be treated by hair removal techniques 
such as shaving, depilatories (chemicals that break down 
the structure of the hair), tweezing, waxing, electrolysis 
(destruction of the hair root by an electrical current), or 
the destruction of hair follicles by laser therapy. Howev- 
er, the treatments may have to be repeated. 


Alternative treatment 


PCOS can be addressed using many types of alterna- 
tive treatment. The rebalancing of hormones is a primary 
focus of all these therapies. Acupuncture works on the 
body’s energy flow according to the meridian system. 
Chinese herbs, such as gui zhi fu ling wan, can be effec- 
tive. In naturopathic medicine, treatment focuses on 
helping the liver function more optimally in the horomon- 
al balancing process. Dietary changes, including reducing 
animal products and fats, while increasing foods that 
nourish the liver such as carrots, dark green vegetables, 
lemons, and beets, can be beneficial. Essential fatty acids, 
including flax oil, evening primrose oil (Oenothera bien- 
nis), and black currant oil, act as anti-inflammatories and 
hormonal regulators. Western herbal medicine uses phy- 
toestrogen and phytoprogesteronic herbs, such as blue 
cohosh (Caulophyllum thalictroides) and false unicorn 
root (Chamaelirium luteum), as well as liver herbs, like 
dandelion (Taraxacum mongolicum), to work toward hor- 
monal balance. Supplementation with antioxidants, 
including zinc, and vitamins A, E, and C, is also recom- 
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mended. Constitutional homeopathy can bring about a 
deep level of healing with the correct remedies. 


Prognosis 


With proper diagnosis and treatment, most PCOS 
symptoms can be adequately controlled or eliminated. 
Infertility can be corrected and pregnancy achieved in most 
women although, in some, hormonal disturbances and 
anovulation may recur. Women should be monitored for 
endometrial cancer. Because of the high rate of hyperinsu- 
linemia seen in PCOS, women with the disorder should 
have their glucose levels checked regularly to watch for the 
development of diabetes. Blood pressure and cholesterol 
screening are also needed because these women also tend 
to have high levels of LDL cholesterol and triglycerides, 
which put them at risk for developing heart disease. 


Prevention 


There is no known way to prevent PCOS, but if 
diagnosed and treated early, risks for complications such 
as heart disease and diabetes may be minimized. Weight 
control through diet and exercise stabilizes hormones 
and lowers insulin levels. 
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Androgens—Male sex hormones produced by the 
adrenal glands and testes, the male sex glands. 
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duction. 


Estrogens—Hormones produced by the ovaries, the 
female sex glands. 


Follicle stimulating hormone—A hormone that 
stimulates the growth and maturation of mature 
eggs in the ovary. 


Gynecologist—A physician with specialized train- 
ing in diseases and conditions of the female repro- 
ductive system. 


Hirsutism—An abnormal growth of hair on the face 
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and other parts of the body caused by an excess of 
androgens. 


Hyperandrogenism—The excessive secretion of 
androgens. 


Hyperinsulinemia—High blood insulin levels. 


Insulin resistance—An inability to respond to 
insulin, a hormone produced by the pancreas that 
helps the body to use glucose. 


Laparoscope—An instrument inserted into the 
pelvis through a small incision. 


Luteinizing hormone—A hormone that stimulates 
the secretion of sex hormones by the ovary. 


Ovarian follicles—Structures found within the 
ovary that produce eggs. 
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Polycythemia vera 


Women’s Health-UK <http://www.womens-health.co.uk/pcos. 
htm>. 


L. Fleming Fallon, Jr., MD, DrPH 


Polycythemia see Secondary polycythemia 


Polycythemia rubra vera see Polycythemia 
vera 


i Polycythemia vera 


Definition 


Polycythemia vera (PV) is a chronic blood disorder 
marked by an abnormal increase in three types of blood 
cells produced by bone marrow: red blood cells (RBCs), 
white blood cells (WBCs), and platelets. PV is called a 
myeloproliferative disorder, which means that the bone 
marrow is producing too many cells too quickly. Most of 
the symptoms of PV are related to the increased volume 
of the patient’s blood and its greater thickness (high vis- 
cosity). PV sometimes evolves into a different myelopro- 
liferative disorder or into acute leukemia. 


Description 


Polycythemia vera is a relatively common progres- 
sive disorder that develops over a course of 10-20 years. 
In the United States, PV affects about one person in 
every 200,000. PV has several other names, including 
splenomegalic polycythemia, Vaquez-Osler syndrome, 
erythremia, and primary polycythemia. Primary poly- 
cythemia means that the disorder is not caused or trig- 
gered by other illnesses. PV most commonly affects mid- 
dle-aged adults. It is rarely seen in children or young 
adults and does not appear to run in families. The 
male/female ratio is 2:1. 


Risk factors for polycythemia vera include: 
e caucasian race 
e male sex 


e age between 40 and 60 


Causes and symptoms 


The cause of PV remains uncertain. In general, the 
increased mass of red blood cells in the patient’s blood 
causes both hemorrhage and abnormal formation of 
blood clots in the circulatory system (thrombosis). The 
reasons for these changes in clotting patterns are not yet 
fully understood. 
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Early symptoms 


The symptoms of early PV may be minimal—it is not 
unusual for the disorder to be discovered during a routine 
blood test. More often, however, patients have symptoms 
that include headaches, ringing in the ears, tiring easily, 
memory problems, difficulty breathing, giddiness or light- 
headedness, hypertension, visual problems, or tingling or 
burning sensations in their hands or feet. Another common 
symptom is itching (pruritus). Pruritus related to PV is 
often worse after the patient takes a warm bath or shower. 


Some patients’ early symptoms include unusually 
heavy bleeding from minor cuts, nosebleeds, stomach 
ulcers, or bone pain. In a few cases, the first symptom is 
the development of blood clots in an unusual part of the 
circulatory system (e.g., the liver). 


Later symptoms and complications 


As the disease progresses, patients with PV may 
have episodes of hemorrhage or thrombosis. Thrombosis 
is the most frequent cause of death from PV. Other com- 
plications include a high level of uric acid in the blood 
and an increased risk of peptic ulcer disease. About 10% 
of PV patients eventually develop gout; another 10% 
develop peptic ulcers. 


Spent phase 


The spent phase is a development in late PV that 
affects about 30% of patients. The bone marrow eventual- 
ly fails and the patient becomes severely anemic, requiring 
repeated blood transfusions. The spleen and liver become 
greatly enlarged—ain the later stages of PV, the patient’s 
spleen may fill the entire left side of the abdomen. 


Diagnosis 
Physical examination 


PV is often a diagnosis of exclusion, which means that 
the doctor will first rule out other possible causes of the 
patient’s symptoms. The doctor can detect some signs of 
the disorder during a physical examination. Patients with 
PV will have an enlarged spleen (splenomegaly) in 75% of 
cases. About 50% will have a slightly enlarged liver. The 
doctor can feel these changes when he or she presses on 
(palpates) the patient’s abdomen while the patient is lying 
flat. An eye examination will usually reveal swollen veins 
at the back of the eye. Patients with PV often have unusual- 
ly red complexions; mottled red patches on their legs, feet, 
or hands; or swelling at the ends of the fingers. 


Diagnostic criteria for PV 


Accurate diagnosis of PV is critical because its treat- 
ment may require the use of drugs with the potential to 
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cause leukemia. The results of the patient’s blood tests 
are evaluated according to criteria worked out around 
1970 by the Polycythemia Vera Study Group. The patient 
is considered to have PV if all three major criteria are 
met; or if the first two major criteria and any two minor 
criteria are met. 


Major criteria: 


e red blood cell mass greater than 36 mL/kg in males, 
greater than 32 mL/kg in females 


e arterial oxygen level greater than 92% 
e splenomegaly 
Minor criteria: 
e platelet count greater than 400,000/mm’ 
e WBC greater than 12,000/mm’ without fever or infection 


e leukocyte alkaline phosphatase (LAP) score greater than 
100 with increased blood serum levels of vitamin B,, 


Laboratory testing 


BLOOD TESTS. The diagnosis of PV depends on a set 
of findings from blood tests. The most important single 
measurement is the patient’s red blood cell mass as a pro- 
portion of the total blood volume. This measurement is 
made by tagging RBCs with radioactive chromium (Cr) 
in order to determine the patient’s RBC volume. While a 
few patients with PV may have a red cell mass level within 
the normal range if they have had recent heavy bleeding, a 
high score may eliminate the need for some other tests. A 
score higher than 36 mL/kg for males and 32 mL/kg for 
females on the *'Cr test suggests PV. Measurements of the 
oxygen level in the patient’s arterial blood, of the concen- 
tration of vitamin B,, in the blood serum, and of leukocyte 
alkaline phosphatase (LAP) staining can be used to distin- 
guish PV from certain types of leukemia or from other 
types of polycythemia. LAP staining measures the intensi- 
ty of enzyme activity in a type of white blood cell called a 
neutrophil. In PV, the LAP score is higher than normal 
whereas in leukemia it is below normal. 


BONE MARROW TESTS. Bone matrow testing can be 
used as part of the diagnostic process. A sample of mar- 
row can be cultured to see if red blood cell colonies 
develop without the addition of a hormone that stimu- 
lates RBC production. The growth of a cell colony with- 
out added hormone indicates PV. Bone marrow testing is 
also important in monitoring the progress of the disease, 
particularly during the spent phase. 


GENETIC TESTING. Genetic testing can be used to rule 
out the possibility of chronic myeloid leukemia. Patients 
with this disease have a characteristic chromosomal abnor- 
mality called the Philadelphia chromosome. The Philadel- 
phia chromosome does not occur in patients with PV. 
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Imaging studies 


Imaging studies are not necessary to make the diag- 
nosis of PV. In some cases, however, imaging studies can 
detect enlargement of the spleen that the doctor may not 
be able to feel during the physical examination. 


Treatment 


Treatment of PV is tailored to the individual patient 
according to his or her age, the severity of the symptoms 
and complications, and the stage of the disease. 


Phlebotomy 


Phlebotomy is the withdrawal of blood from a vein. 
It is the first line of treatment for patients with PV. Phle- 
botomy is used to bring down the ratio of red blood cells 
to fluid volume (the hematocrit) in the patient’s blood to 
a level below 45%. In most cases the doctor will with- 
draw about 500 mL of blood (about 15 fluid ounces) 
once or twice a week until the hematocrit is low enough. 
Phlebotomy is considered the best course of treatment 
for patients younger than 60 and for women of childbear- 
ing age. Its drawback is that patients remain at some risk 
for either thrombosis or hemorrhage. 


Myelosuppression 


Myelosuppressive therapies are used to slow down 
the body’s production of blood cells. They are given to 
patients who are older than 60 and at high risk for throm- 
bosis. These therapies, however, increase the patient’s 
risk of developing leukemia. The substances most fre- 
quently used as of 1998 include hydroxyurea (Hydrea), 
interferon alfa (Intron), or radioactive phosphorus CP). 
”P is used only in elderly patients with life expectancies 
of less than five years because it causes leukemia in 
about 10% of patients. Interferon alfa is expensive and 
causes side effects resembling the symptoms of influen- 
za but is an option for some younger PV patients. 


Investigational treatment 


The Food and Drug Administration (FDA) has 
approved the use of anagrelide, an orphan drug, for 
investigational use in the treatment of PV. Anagrelide has 
moderate side effects and controls the platelet level in 
over 90% of patients. 


Treatment of complications 


The itching caused by PV is often difficult to con- 
trol. Patients with pruritus are given diphenhydramine 
(Benadryl) or another antihistamine. Patients with high 
levels of uric acid are usually given allopurinol (Lopurin, 
Zyloprim) by mouth. Supportive care includes advice 
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Polydactyly and syndactyly 


KEY TERMS 


Anagrelide—An orphan drug that is approved for 
treating PV patients on an investigational basis. 
Anagrelide works by controlling the level of 
platelets in the blood. 


Leukocyte alkaline phosphatase (LAP) test—A 
blood test that measures the level of enzyme activi- 
ty in a type of white blood cell called neutrophils. 


Myeloproliferative disorder—A disorder in which 
the bone marrow produces too many cells too 
rapidly. 


Myelosuppressive therapy—Any form of treatment 
that is aimed at slowing down the rate of blood cell 
production. 


Orphan drug—A drug that is known to be useful in 
treatment but lacks sufficient funding for further 
research and development. 


about diet—splenomegaly often makes patients feel full 
after eating only a little food. This problem can be mini- 
mized by advising patients to eat small meals followed 
by rest periods. 


Because of the clotting problems related to PV, 
patients should not undergo surgery until their blood 
counts are close to normal levels. Female patients of 
childbearing age should be warned about the dangers of 
pregnancy related to their clotting abnormalities. 


Prognosis 


The prognosis for untreated polycythemia vera is 
poor; 50% of patients die within 18 months after diagno- 
sis. Death usually results from heart failure, leukemia, or 
hemorrhage. Patients being treated for PV can expect to 
live between 11 and 15 years on average after diagnosis. 
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Philadelphia chromosome—An abnormal chromo- 
some that is found in patients with a chronic form 
of leukemia but not in PV patients. 


Phlebotomy—Drawing blood from a patient’s vein 
as part of diagnosis or therapy. Phlebotomy is some- 
times called venesection. It is an important part of 
the treatment of PV. 


Pruritus—An itching sensation or feeling. In PV the 
itching is not confined to a specific part of the body 
and is usually worse after a warm bath or shower. 


Spent phase—A late development in PV leading to 
failure of the bone marrow and severe anemia. 


Splenomegaly—Abnormal enlargement of the 
spleen. Splenomegaly is a major diagnostic criteri- 
on of PV. 
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Í Polydactyly and syndactyly 


Definition 


Polydactyly and syndactyly are congenital irregular- 
ities of the hands and feet. Polydactyly is the occurrence 
of extra fingers or toes, and syndactyly is the webbing or 
fusing together of two or more fingers or toes. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Syndactyly is the webbing or fusing together of two or more 
fingers or toes. (Photograph by Keith, Custom Medical Stock 
Photo. Reproduced by permission.) 


Description 


Polydactyly can vary from an unnoticeable rudimen- 
tary finger or toe to fully developed extra digits. 


Syndactyly also exhibits a large degree of variation. 
Digits can be partially fused or fused along their entire 
length. The fusion can be simple with the digits connect- 
ed only by skin, or it can be complicated with shared 
bones, nerves, vessels, or nails. 


Polydactyly and syndactyly can occur simultaneous- 
ly when extra digits are fused. This condition is known as 
polysyndactyly. 


Causes and symptoms 


Polydactyly and syndactyly are due to errors in the 
process of fetal development. For example, syndactyly 
results from the failure of the programmed cell death that 
normally occurs between digits. Most often these errors 
are due to genetic defects. 


Polydactyly and syndactyly can both occur by them- 
selves as isolated conditions or in conjunction with other 
symptoms as one aspect of a multi-symptom disease. 
There are several forms of isolated syndactyly and sever- 
al forms of isolated polydactyly; each of these, where the 
genetics is understood, is caused by an autosomal domi- 
nant gene. This means that since the gene is autosomal 
(not sex-linked), males and females are equally likely to 
inherit the trait. This also means that since the gene is 
dominant, children who have only one parent with the 
trait have a 50% chance of inheriting it. However, people 
in the same family carrying the same gene can have dif- 
ferent degrees of polydactyly or syndactyly. 


Polydactyly and syndactyly are also possible out- 
comes of a large number of rare inherited and develop- 
mental disorders. One or both of them can be present in 
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Polydactyly is the occurrence of extra or partial fingers or 
toes. (Custom Medical Stock Photo. Reproduced by permission.) 


over 100 different disorders where they are minor fea- 
tures compared to other characteristics of these diseases. 


For example, polydactyly is a characteristic of 
Meckel syndrome and Laurence-Moon-Biedl syndrome. 
Polydactyly may also be present in Patau’s syndrome, 
asphyxiating thoracic dystrophy, hereditary spherocytic 
hemolytic anemia, Moebius syndrome, VACTERL asso- 
ciation, and Klippel-Trenaunay syndrome. 


Syndactyly is a characteristic of Apert syndrome, 
Poland syndrome, Jarcho-Levin syndrome, oral-facial- 
digital syndrome, Pfeiffer syndrome, and Edwards syn- 
drome. Syndactyly may also occur with Gordon syn- 
drome, Fraser syndrome, Greig cephalopolysyndactyly, 
phenylketonuria, Saethre-Chotzen syndrome, Russell- 
Silver syndrome, and triploidy. 

In some isolated cases of polydactyly or syndactyly, 
it is not possible to determine the cause. Some of these 
cases might nevertheless be due to genetic defects; some- 
times there is too little information to demonstrate a 
genetic cause. Some cases might be due to external fac- 
tors like exposure to toxins or womb anomalies. 


Diagnosis 
Polydactyly and syndactyly can be diagnosed by 
external observation, x ray, and fetal sonogram. 


Treatment 


Polydactyly can be corrected by surgical removal of 
the extra digit or partial digit. Syndactyly can also be 
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Polyglandular deficiency syndromes 


KEY TERMS 


Autosomal chromosome—One of the non-X or 
non-Y chromosomes. 


Congenital—A condition present at birth. 
Digit—A finger or a toe. 


Dominant trait—A genetic trait that will always 
express itself when present as one of a pair of 
genes (as opposed to a recessive trait where two 
copies of the gene are necessary to give the indi- 
vidual the trait). 


Gene—A portion of a DNA molecule that either 
codes for a protein or RNA molecule or has a reg- 
ulatory function. 


Triploidy—The condition where an individual has 
three entire sets of chromosomes instead of the 
usual two. 


Trisomy—An abnormal condition where three 
copies of one chromosome are present in the cells 
of an individual’s body instead of two, the normal 
number. 


corrected surgically, usually with the addition of a skin 
graft from the groin. 


Prognosis 


The prognosis for isolated polydactyly and syn- 
dactyly is excellent. When polydactyly or syndactyly are 
part of a larger condition, the prognosis depends on the 
condition. Many of these conditions are quite serious, 
and early death may be the probable outcome. 


Prevention 


There is no known prevention for these conditions. 
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Polyendocrine deficiency syndromes see 
Polyglandular deficiency syndromes 


I Polyglandular deficiency 


syndromes 
Definition 


Polyglandular deficiency syndromes are disorders 
characterized by the failure of more than one endocrine 
gland to make hormones in sufficient quantities for the 
body to function normally. 


Description 


The endocrine system is a diverse group of glands 
located all over the body that work together to regulate 
the body’s metabolic activities. It includes: 


e the pituitary gland, located deep in the brain, is consid- 
ered the “master gland” that regulates many of the others 


e the thyroid gland is located in the neck and sets the 
metabolic speed of many processes 


e the parathyroid glands, attached to the back of the thy- 
roid, regulate calcium balance 


e the adrenal glands are located on top of the kidneys and 
make four separate kinds of hormones 


e the gonads (sex organs) produce sex hormones 


e the pancreas is responsible for the production of diges- 
tive juices, insulin, and glucagon. 


There are over a dozen different syndromes that 
involve failure of more than one endocrine gland. 


Causes and symptoms 


The cause of polyglandular deficiency syndromes is 
usually an autoimmune response—a condition in which 
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KEY TERMS 


Antibody—A weapon in the body’s immune 
defense arsenal that attacks a specific antigen. 


Congenital—Present at birth. 


Myasthenia gravis—A disease that causes muscle 
weakness. 


Rubella—German measles. 


Syndrome—A collection of abnormalities that 
occur often enough to suggest they have a com- 
mon cause. 


the body generates antibodies to its own tissues. The 
immune system may attack one or more glands; however, 
because of their inter dependence, the destruction of one 
gland can often lead to the impairment of another. Other 
causes may include infectious disease; insufficient blood 
flow to the glands due to an obstruction such as a blood 
clot; or the presence of a tumor. 


Doctors usually group polyglandular deficiency syn- 
dromes into three types: 


¢ Type I occurs during childhood and is characterized by 
failure of the adrenals, parathyroids, thyroid, and 
gonads combined with hepatitis, hair loss, skin pigment 
changes, and inability of the bowel to absorb adequate 
nutrition. These children also get a persistent skin fun- 
gus infection called candidiasis. 


Type II occurs during adulthood and is characterized by 
failure of the adrenals, thyroid (Schmidt’s syndrome), 
and gonads combined with similar nutritional failures 
and hair and skin changes. These patients also have 
myasthenia gravis. This type of polyglandular defi- 
ciency syndrome often produces insulin-dependent dia- 
betes mellitus (IDDM). 


Type III disease may produce diabetes or adrenal fail- 
ure combined with thyroid problems. It may also 
include baldness (alopecia), anemia, and vitiligo (con- 
dition characterized by white patches on normally pig- 
mented skin). 


Not all symptoms of any syndrome appear at once or 
in the same patient. 


Diagnosis 


Because these diseases evolve over time, the final 
diagnosis may not appear for years. A family history is 
very helpful in knowing what to expect. Any single 
endocrine abnormality should heighten suspicion that 
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there are others, since they so often occur together, both 
as underproduction and overproduction of hormones. 
Most hormone levels can be monitored through blood 
tests. Many of the antibodies that characterize these con- 
ditions can also be found by blood testing. 


Treatment 


Fortunately there are replacements available for all 
the missing hormones. Careful balancing of them all can 
provide a reasonably comfortable quality of life for these 
patients. 


Resources 


BOOKS 

Sherman, Steven I., and Robert F. Gagel. “Disorders Affecting 
Multiple Endocrine Systems.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 


J. Ricker Polsdorfer, MD 


i Polyhydramnios and 


oligohydramnios 
Definition 


Polyhydramnios is a high level and oligohydramnios 
is low level of amniotic fluid. 


Description 


Amniotic fluid is the liquid that surrounds the devel- 
oping fetus during pregnancy. It is contained within the 
amniotic membrane that forms the amniotic sac (bag of 
waters). During the first three months after conception 
(first trimester), amniotic fluid is mainly derived from the 
blood plasma that diffuses through the thin tissues of the 
fetus into the surrounding space. After the fetal kidneys 
form and become functional at about 10-11 weeks, fetal 
urine becomes the main source of amniotic fluid and 
remains so for the rest of the pregnancy. In addition, the 
lungs also produce liquid that becomes part of the amniot- 
ic fluid. Other contributions come from fetal oral and 
nasal secretions and from the fetal surface of the placenta. 
Amniotic fluid removal is largely due to fetal swallowing 
and absorption into the fetal blood. Uptake also occurs 
across the placental surface. The volume of amniotic fluid 
normally increases throughout pregnancy, reaching a 
peak at about 32-33 weeks and remaining fairly constant 
or decreasing slightly thereafter. There is a wide range of 
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Polyhydramnios and oligohydramnios 


normal fluid volumes with an average of 700-800 ml at 
32-33 weeks. Through the processes of swallowing and 
urination, a fetus can recycle the entire volume in less 
than 24 hours. Because the normal values for amniotic 
fluid volume increase during pregnancy, the actual vol- 
ume that constitutes polyhydramnios is dependent on the 
gestational age of the fetus. During the last two months of 
pregnancy, polyhydramnios usually refers to amniotic 
fluid volumes greater than 1,700-1,900 ml. Severe cases 
are associated with much greater fluid volume excesses. 
The range of fluid values diagnostic of oligohydramnios 
is not as wide as that for polyhydramnios. Less than 300 
ml, or lower than the 5% percentile for gestational age, is 
usually considered the upper threshold. 


Causes and symptoms 


Polyhydramnios, also referred to as hydramnios, can 
have any one of a number of causes related either to an 
underlying maternal or fetal condition. Maternal dia- 
betes, which is associated with a macrosomic (enlarged) 
fetus, is acommon cause. The medication lithium, used 
to treat depression, can also increase amniotic fluid lev- 
els. Twin gestations are prone to polyhydramnios. Infec- 
tions passed from mother to fetus such as rubella, 
cytomegalovirus, and toxoplasmosis, can also result in 
damage to the fetus and elevated amniotic fluid levels. 
Fetal abnormalities, including many that are life-threat- 
ening or lead to a significant impairment in the quality of 
life, are found in up to a quarter of all patients. For this 
reason, the initial finding of excess amniotic fluid should 
be followed by thorough diagnostic studies to determine 
the cause and the prognosis. 


Because fetal swallowing is a major factor in amniotic 
fluid removal, fetal abnormalities that prevent fluid uptake 
should be investigated. These include gastrointestinal 
obstructions such as esophageal atresia and duodenal atre- 
sia, as well as neurological conditions that affect swallow- 
ing including anencephaly. Certain cardiac abnormalities, 
kidney disorders, and genetic conditions such as myotonic 
dystrophy and alpha-thalassemia can also cause polyhy- 
dramnios. Fetal chromosome abnormalities are frequently 
associated with elevated amniotic fluid levels. The more 
severe the polyhydramnios the more likely it is that fetal 
abnormalities will be present. In addition, there are other, 
infrequent causes, and in a number of cases, no cause can 
be found. Polyhydramnios can lead to maternal abdominal 
discomfort and respiratory difficulties as well as preterm 
labor. When polyhydramnios is associated with fetal abnor- 
malities, perinatal mortality is significantly increased. 


Oligohydramnios is most commonly associated with 
abnormalities of the fetal kidneys. Since fetal urine is the 
main source of amniotic fluid in the latter two-thirds of 
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pregnancy, any condition that interferes with fetal urine 
production can lead to oligohydramnios. Renal agenesis, 
cystic kidneys, and bladder outlet obstructions are com- 
mon. Meckel-Gruber syndrome, a lethal autosomal reces- 
sive genetic disorder featuring brain and kidney abnor- 
malities and extra digits is one specific cause. Placental 
insufficiency and fetal growh retardation can also result in 
oligohydramnios. Premature rupture of membranes, 
especially between 16 and 24 weeks is another cause and, 
because amniotic fluid is important in lung growth, it can 
lead to underdevelopment of the lungs (pulmonary 
hypoplasia). In general, regardless of the cause, oligohy- 
dramnios that arises early in a pregnancy, can cause 
hypoplastic lungs. It can also result in space limitations 
within the amniotic sac that cause fetal compression and 
orthopedic abnormalities such as clubbed feet in the new- 
born. In general, oligohydramnios that begins near the 
time of delivery is associated with a better outcome than 
cases than have an onset earlier in pregnancy. 


Diagnosis 

In current obstetrical practice, polyhydramnios and 
oligohydramnios are usually detected during a routine 
prenatal ultrasound. If the ultrasonographer suspects that 
excess or reduced fluid is present, it is customary to take 
measurements of pockets of fluid visualized around the 
fetus, calculate the amniotic fluid index (AFI), and com- 
pare it to AFI values found in standard tables. Subse- 
quent ultrasound measurements can then be used to track 
the increase or decrease in fluid. 


It is extremely important that the cause of an abnor- 
mal AFI be sought. Because of the high risk of fetal 
abnormalities, detailed ultrasound exams (targeted 
exams) should then be performed. The mother should be 
counseled about the possible complications and offered 
additional testing as necessary. For example, an amnio- 
centesis for prenatal chromosome analysis may be 
important because of the high risk of fetal chromosome 
abnormalities. This test is usually indicated if fetal 
abnormalities are suspected on the basis of the ultra- 
sound exam. An amniocentesis can also be used to check 
for fetal infections and some rare single gene defects. 


Treatment 


Effective treatments for polyhydramnios and oligo- 
hydramnios are limited. To relieve maternal discomfort, 
an excess fluid level can be reduced by inserting a needle 
into the amniotic sac and using a syringe to withdraw 
excess fluid. This can be done repeatedly, if necessary. In 
oligohydramnios, the opposite approach of adding fluid 
either by increasing oral intake in the mother or by direct- 
ly infusing saline into the amniotic sac has been tried in 
select cases. If the cause of oligohydramnios is a fetal 
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KEY TERMS 


Alpha-thalassemia—An inherited disorder that inter- 
feres with the normal production of hemoglobin. 


Anencephaly—Congenital absence of the brain. 
Occurs during the first month of embryonic devel- 
opment. 


Autosomal recessive—A pattern of inheritance in 
which both copies of an autosomal gene must be 
abnormal for a genetic condition or disease to occur. 
An autosomal gene is one that is located on one of 
the autosomes or non-sex chromosomes. When both 
parents have one abnormal copy of the same gene, 
they have a 25% chance with each pregnancy that 
their offspring will have the disorder. 


Congenital—Present at birth. 


Duodenal atresia—Closure or blockage of the duo- 


bladder obstruction, it may be possible to place a small 
tube in the bladder to shunt the fluid into the amniotic sac. 


Alternative treatment 


In select cases where polyhydramnios is thought to 
be due to an increased output of fetal urine, the drug 
indomethicin has been used with some success, but there 
is concern about side effects, particularly on the fetus. 
Another similar drug, sulindac, is currently being investi- 
gated. If oligohydramnios is due to premature rupture of 
the membranes, a protocol to manage complications 
should be instituted. 


Prognosis 


The prognosis for both polyhydramnios and oligo- 
hydramnios depends on the cause. If excess or reduced 
amniotic fluid is the result of an underlying fetal abnor- 
mality, the nature of that abnormality will determine the 
prognosis. This is one reason why it is important to per- 
form the necessary follow-up studies. A woman who has 
been diagnosed with polyhydramnios or oligohydram- 
nios needs to be made fully aware of the types of testing 
available and carefully counseled about the diagnosis and 
its impact on the chance for a successful pregnancy out- 
come and a healthy infant. 


Prevention 
In order to prevent polyhydramnios or oligohydram- 


nios, it would be necessary to prevent the underlying 
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denum, the upper section of the small intestine. 


Esophageal atresia—Blockage or closure of the 
esophagus, the tube leading from the mouth to the 
stomach. 


Gestational age—The estimated age of a fetus 
expressed in weeks, calculated from the first day of 
the last normal menstrual period. 


Myotonic dystrophy—A genetic defect resulting in 
abnormal muscle function. 


Placenta—The flat, spongy structure that forms 
within the uterus during pregnancy and provides 
nourishment to the developing fetus. 


Renal agenesis—Failure of the fetal kidneys to form. 
Oligohydramnios usually associated with absence 
of both kidneys. 


cause. Good control of maternal diabetes and the preven- 
tion of infections transmittable from mother to fetus are 
two approaches for a subset of cases, but, in general, pre- 
vention is not possible. 
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i Polymyalgia rheumatica 


Definition 


Polymyalgia rheumatica is a syndrome that causes 
pain and stiffness in the hips and shoulders of people 
over the age of 50. 
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Polymyositis 


KEY TERMS 


Anemia—A condition in which the blood lacks 
enough red blood cells (hemoglobin). 


Atrophy—Wasting away of a body part. 


Frozen shoulder—A shoulder that becomes 


scarred and cannot move. 


Giant cell arteritis—Also called temporal arteritis. 
A condition that causes the inflammation of tem- 
poral arteries. It can cause blindness when the 
inflammation affects the ophthalmic artery. 


NSAIDs—Nonsteroidal anti-inflammatory drugs 
like aspirin, ibuprofen, and naproxen. 


Syndrome—A collection of abnormalities that 
occur often enough to suggest they have a com- 
mon cause. 


Description 


Allthough the major characteristics of this condition 
are just pain and stiffness, there are reasons to believe it 
is more than just old-fashioned rheumatism. Patients are 
commonly so afflicted that their muscles atrophy from 
disuse. A similar complaint of such weakness is also seen 
in serious muscle diseases. Moreover, some patients 
develop arthritis or a disease called giant cell arteritis or 
temporal arteritis. 


Causes and symptoms 


This condition may arise as often as once in every 
2,000 people. Rarely does it affect people under 50 
years old. The average age is 70; women are afflicted 
twice as often as men. Along with the pain and stiff- 
ness of larger muscles, headache may add to the dis- 
comfort. The scalp is often tender. Pain is usually 
worse at night. There may be fever and weight loss 
before the full disease appears. Patients complain that 
stiffness is worse in the morning and returns if they 
have been inactive for any period of time, a condition 
called gelling. Sometimes the stiffness is severe 
enough that it causes frozen shoulder. 


Diagnosis 


Symptoms are usually present for over a month by 
the time patients seek medical attention. A mild anemia is 
often present. One blood test, called an erythrocyte sedi- 
mentation rate, is very high, much more so than in most 
other diseases. The most important issue in evaluating 
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polymyalgia rheumatica is to check for giant cell arteritis. 
Giant cell arteritis can lead to blindness if left untreated. 


Treatment 


Polymyalgia rheumatica responds dramatically to 
cortisone-like drugs in modest doses. In fact, one part of 
confirming the diagnosis is to observe the response to 
this treatment. It may also respond to nonsteroidal anti- 
inflammatory drugs (NSAIDs). Temporal arteritis is also 
treated with cortisone, but in higher doses. 


Prognosis 


The disease often remits after a while, with no fur- 
ther treatment required. 
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i Polymyositis 


Definition 


Polymyositis is an inflammatory muscle disease 
causing weakness and pain. Dermatomyositis is identi- 
cal to polymyositis with the addition of a characteristic 
skin rash. 


Description 


Polymyositis (PM) is an inflammatory disorder in 
which muscle tissue becomes inflamed and deteriorates, 
causing weakness and pain. It is one of several types of 
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inflammatory muscle disease, or myopathy. Others 
include dermatomyositis (DM) and inclusion body myosi- 
tis. All three types are progressive conditions, usually 
beginning in adulthood. A fourth type, juvenile dermato- 
myositis, occurs in children. Although PM and DM can 
occur at any age, 60% of cases appear between the ages of 
30 and 60. Females are affected twice as often as males. 


Causes and symptoms 
Causes 


The cause of PM and DM is not known, but it is sus- 
pected that a variety of factors may play a role in the 
development of these diseases. PM and DM may be 
autoimmune diseases, caused by the immune system’s 
attack on the body’s own tissue. The reason for this 
attack is unknown, although some researchers believe 
that a combination of immune system susceptibility and 
an environmental trigger may explain at least some 
cases. Known environmental agents associated with PM 
and DM include infectious agents such as Toxoplasma, 
Borrella (Lyme disease bacterium), and coxsackievirus. 
Most cases, however, have no obvious triggers (direct 
causative agents). There may also be a genetic compo- 
nent in the development of PM and DM. 


Symptoms 


The early symptoms of PM and DM are slowly pro- 
gressing muscle weakness, usually symmetrical between 
the two sides of the body. PM and DM affect primarily 
the muscles of the trunk and those closest to the trunk, 
while the hands, feet, and face usually are not involved. 
Weakness may cause difficulty walking, standing, and 
lifting objects. Rarely, the muscles of breathing may be 
affected. Weakness of the muscles used for swallowing 
can cause difficulty with swallowing (dysphagia). Joint 
pain and/or swelling also may be present. Later in the 
course of these diseases, muscle wasting or shortening 
(contracture) may develop in the arms or legs. Heart 
abnormalities, including electrocardiogram (ECG) 
changes and arrhythmias, develop at some time during 
the coursed of these diseases in about 30% of patients. 


Dermatomyositis is marked by a skin rash. The rash 
is dusky, reddish, or lilac in color, and is most often seen 
on the eyelids, cheeks, bridge of the nose, and knuckles, 
as well as on the back, upper chest, knees, and elbows. 
The rash often appears before the muscle weakness. 


Diagnosis 


PM and DM are often difficult diseases to diagnose, 
because they are rare, because symptoms come on slow- 
ly, and because they can be mistaken for other diseases 
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that cause muscle weakness, especially limb girdle mus- 
cular dystrophy. 


Accurate diagnosis involves: 
e A neurological exam. 


e Blood tests to determine the level of the muscle enzyme 
creatine kinase, whose presence in the circulation indi- 
cates muscle damage. 


¢ Electromyography, an electrical test of muscle func- 
tion. 


e Muscle biopsy, in which a small sample of affected 
muscle is surgically removed for microscopic analysis. 
A biopsy revealing muscle cells surrounded by immune 
system cells is a strong indicator of myositis. 


Treatment 


PM and DM respond to high doses of immunosup- 
pressant drugs in most cases. The most common medica- 
tion used is the corticosteroid prednisone. Prednisone ther- 
apy usually leads to improvement within two or three 
months, at which point the dose can be tapered to a lower 
level to avoid the significant side effects associated with 
high doses of prednisone. Unresponsive patients are often 
given a replacement or supplementary immunosuppressant, 
such as azathioprine, cyclosporine, or methotrexate. Intra- 
venous immunoglobulin treatments may help some people 
who are unresponsive to other immunosuppressants. 


Pain can usually be controlled with an over-the- 
counter analgesic, such as aspirin, ibuprofen, or naproxen. 
A speech-language therapist can help suggest exercises 
and tips to improve difficulty in swallowing. Avoiding 
weight gain helps prevent overtaxing weakened muscles. 


Alternative treatment 


As with all autoimmune conditions, food allergies/ 
intolerances and environmental triggers may be contribut- 
ing factors. For the food allergies and intolerances, an 
elimination challenge diet can be used under the supervi- 
sion of a trained practitioner, naturopath, or nutritionist, to 
identify trigger foods. These foods can then be eliminated 
from the person’s diet. For environmental triggers, it is 
helpful to identify the source so that it can be avoided or 
eliminated. A thorough detoxification program can help 
alleviate symptoms and change the course of the disease. 
Dietary changes from processed foods to whole foods that 
do not include allergen triggers can have significant 
results. Nutrient supplements, especially the antioxidants 
zinc, selenium, and vitamins A, C, and E, can be benefi- 
cial. Constitutional homeopathic treatment can work at a 
deep level to rebalance the whole person. Acupuncture 
and Chinese herbs can be effective in symptom alleviation 
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Polysomnography 


KEY TERMS 


Autoimmune disease—Diseases in which the 
body’s immune system, responsible for fighting off 
foreign invaders such as bacteria and viruses, 
begins to attack and damage a part of the body as 
if it were foreign. 


Immunosuppressant—A drug that reduces the 
body’s natural immunity by suppressing the natur- 
al functioning of the immune system. 


and deep healing. Visualization, guided imagery, and 
hypnosis for pain management are also useful. 


Prognosis 


The progression of PM and DM varies considerably 
from person to person. Immunosuppressants can improve 
strength, although not all patients respond, and relapses 
may occur. PM and DM can lead to increasing weakness 
and disability, although the lifespan usually is not signifi- 
cantly affected. About half of the patients recover and can 
discontinue treatment within five years of the onset of their 
symptoms. About 20% still have active disease requiring 
ongoing treatment after five years, and about 30% have 
inactive disease but some remaining muscle weakness. 


Prevention 


There is no known way to prevent myositis, except 
to avoid exposure to those environmental agents that may 
be associated with some cases. 
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Richard Robinson 


Polyneuritis see Peripheral neuropathy 


Í Polysomnography 


Definition 


The word polysomnography, derived from the Greek 
roots “poly,” meaning many, “somno,” meaning sleep, 
and “graphy” meaning to write, refers to multiple tests 
performed on patients while they sleep. Polysomnogra- 
phy is an overnight test to evaluate sleep disorders. 
Polysomnography generally includes monitoring of the 
patient’s airflow through the nose and mouth, blood pres- 
sure, electrocardiographic activity, blood oxygen level, 
brain wave pattern, eye movement, and the movement of 
respiratory muscle and limbs. 


Purpose 


Polysomnography is used to help diagnose and 
evaluate a number of sleep disorders. For instance, it 
can help diagnose sleep apnea, a common disorder in 
middle-aged and elderly obese men, in which the mus- 
cles of the soft palate in the back of the throat relax and 
close off the airway during sleep. This may cause the 
person to snore loudly and gasp for air at night, and to 
be excessively sleepy and doze off during the day. 
Another syndrome often evaluated by polysomnogra- 
phy is narcolepsy. In narcolepsy, people have sudden 
attacks of sleep and/or cataplexy (temporary loss of 
muscle tone caused by moments of emotion, such as 
fear, anger, or surprise, which causes people to slump 
or fall over), sleep paralysis or hallucinations at the 
onset of sleep. Polysomnography is often used to evalu- 
ate parasomnias (abnormal behaviors or movements 
during sleep), such as sleep walking, talking in one’s 
sleep, nightmares, and bedwetting. It can also be used 
to detect or evaluate seizures that occur in the middle of 
the night, when the patient and his or her family are 
unlikely to be aware of them. 


Precautions 


Polysomnography is extremely safe and no special 
precautions need to be taken. 
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Description 


Polysomnography requires an overnight stay in a 
sleep laboratory. During this stay, while the patient 
sleeps, he or she is monitored in a number of ways that 
can provide very useful information. 


One form of monitoring is electroencephalography 
(EEG), in which electrodes are attached to the patient’s 
scalp in order to record his or her brain wave activity. The 
electroencephalograph records brain wave activity from 
different parts of the brain and charts them on a graph. 
The EEG not only helps doctors establish what stage of 
sleep the patient is in, but may also detect seizures. 


Another form of monitoring is continuous electro- 
oculography (EOG), which records eye movement and is 
used to determine when the patient is going through a 
stage of sleep called rapid-eye-movement (REM) sleep. 
Both EEG and EOG can be helpful in determining sleep 
latency (the time that transpires between lights out and 
the onset of sleep), total sleep time, the time spent in 
each sleep stage, and the number of arousals from sleep. 


The air flow through the patient’s nose and mouth 
are measured by heat-sensitive devices called thermis- 
tors. This can help detect episodes of apnea (stopped 
breathing), or hypnopea (inadequate breathing). Anoth- 
er test called pulse oximetry measures the amount of 
oxygen in the blood, and can be used to assess the 
degree of oxygen starvation during episodes of hypno- 
pea or apnea. 


The electrical activity of the patient’s heart is also 
measured on an electrocardiogram, or ECG. Electrodes 
are affixed to the patient’s chest and they pick up electri- 
cal activity from various areas of the heart. They help 
detect cardiac arrythmias (abnormal heart rhythms), 
which may occur during periods of sleep apnea. Blood 
pressure is also measured: sometimes episodes of sleep 
apnea can dangerously elevate blood pressure. 


In some cases, sleep laboratories monitor the move- 
ment of limbs during sleep. This can be helpful in detecting 
such sleep disorders as periodic limb movements. 


Preparation 


The patient may be asked to discontinue taking any 
medications used to help him/her sleep. Before the 
patient goes to sleep, the technician hooks him or her up 
to all of the monitors being used. 


Aftercare 


Once the test is over, the monitors are detached from 
the patient. No special measures need to be taken after 
polysomnography. 
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KEY TERMS 


Cataplexy—A condition characterized by sudden 
loss of muscle tone brought on by emotions, often 
associated with narcolepsy. 


Electrocardiography (ECG)—Recording of the 
electrical activity from various regions of the heart 
muscle. 


Electroencephalography (EEG)—Recording of the 
electrical activity from various regions of the brain. 


Electro-oculography (EOG)—Recording of the 
electrical activity of the muscles that control eye 
movement. 


Narcolepsy—A sleep disorder characterized by 
attacks of sleep, cataplexy, sleep paralysis, or hal- 
lucinations with the onset of sleep. 


Parasomnias—Abnormal behaviors during sleep, 
such as sleep walking, talking in one’s sleep, 
nightmares, sleep paralysis, or bedwetting. 


Sleep apnea—A sleep disorder characterized by 
lapses in breathing during sleep. 


Sleep latency—tThe time it takes to fall asleep 
once the lights are out. 


Normal results 


A normal result in polysomnography shows normal 
results for all parameters (EEG, ECG, blood pressure, 
eye movement, air flow, pulse oximetry, etc.) monitored 
throughout all stages of sleep. 


Abnormal results 


Polysomnography may yield a number of abnormal 
results, indicating a number of potential disorders. For 
instance, abnormal transitions in and out of various 
stages of sleep, as documented by the EEG and the EOG, 
may be a sign of narcolepsy. Reduced air flow through 
the nose and mouth, along with a fall in oxygenation of 
the blood, may indicate apnea or hypopnea. If apnea is 
accompanied by abnormalities in ECG or elevations in 
blood pressure, this can indicate that sleep apnea may be 
particularly harmful. Frequent movement of limbs may 
indicate a sleep disorder called periodic limb movement. 


Resources 
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Pompe’s disease see Glycogen storage 
diseases 


i Porphyrias 


Definition 


The porphyrias are disorders in which the body pro- 
duces too much porphyrin and insufficient heme (an 
iron-containing nonprotein portion of the hemoglobin 
molecule). Porphyrin is a foundation structure for heme 
and certain enzymes. Excess porphyrins are excreted as 
waste in the urine and stool. Overproduction and overex- 
cretion of porphyrins causes low, unhealthy levels of 
heme and certain important enzymes, creating various 
physical symptoms. 


Description 


Biosynthesis of heme is a multistep process that 
begins with simple molecules and ends with a large, com- 
plex heme molecule. Each step of the chemical pathway is 
directed by its own task-specific protein, called an enzyme. 
As a heme precursor molecule moves through each step, an 
enzyme modifies the precursor in some way. If a precursor 
molecule is not modified, it cannot proceed to the next step, 
causing a buildup of that specific precursor. 


This situation is the main characteristic of the por- 
phyrias. Owing to a defect in one of the enzymes of the 
heme biosynthesis pathway, protoporphyrins or por- 
phyrins (heme precursors) are prevented from proceed- 
ing further along the pathway. These precursors accumu- 
late at the stage of the enzyme defect causing an array of 
physical symptoms in an affected person. Specific symp- 
toms depend on the point at which heme biosynthesis is 
blocked and which precursors accumulate. In general, 
the porphyrias primarily affect the skin and the nervous 
system. Symptoms can be debilitating or life threatening 
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in some cases. Porphyria is most commonly an inherited 
condition. It can also, however, be acquired after expo- 
sure to poisonous substances. 


Heme 


Heme is produced in several tissues in the body, but 
its primary biosynthesis sites are the liver and the bone 
marrow. Heme synthesis for immature red blood cells, 
namely the erythroblasts and the reticulocytes, occurs in 
the bone marrow. 


Although production is concentrated in the liver and 
bone marrow, heme is utilized in various capacities in vir- 
tually every tissue in the body. In most cells, heme is a 
key building block in the construction of factors that over- 
see metabolism and transport of oxygen and energy. In 
the liver, heme is a component of several vital enzymes, 
particularly cytochrome P450. Cytochrome P450 is 
involved in the metabolism of chemicals, vitamins, fatty 
acids, and hormones; it is very important in transforming 
toxic substances into easily excretable materials. In 
immature red blood cells, heme is the featured component 
of hemoglobin. Hemoglobin is the red pigment that gives 
red blood cells their characteristic color and their essen- 
tial ability to transport oxygen. 


Heme biosynthesis 


The heme molecule is composed of porphyrin and 
an iron atom. Much of the heme biosynthesis pathway is 
dedicated to constructing the porphyrin molecule. Por- 
phyrin is a large molecule shaped like a four-leaf clover. 
An iron atom is placed at its center point in the last step 
of heme biosynthesis. 


The production of heme may be compared to a fac- 
tory assembly line. At the start of the line, raw materials 
are fed into the process. At specific points along the line, 
an addition or adjustment is made to further develop- 
ment. Once additions and adjustments are complete, the 
final product rolls off the end of the line. 


The heme “assembly line” is an eight-step process, 
requiring eight different and properly functioning 
enzymes: 


e delta-aminolevulinic acid synthase 

e delta-aminolevulinic acid dehydratase 
e porphobilogen deaminase 

* uroporphyrinogen III cosynthase 

* uroporphyrinogen decarboxylase 

* coproporphyrinogen oxidase 

e protoporphyrinogen oxidase 


e ferrochelatase 
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The control of heme biosynthesis is complex. Vari- 
ous chemical signals can trigger increased or decreased 
production. These signals can affect the enzymes them- 
selves or the production of these enzymes, starting at the 
genetic level. For example, one point at which heme 
biosynthesis may be controlled is at the first step. When 
heme levels are low, greater quantities of delta-aminole- 
vulinic acid (ALA) synthase are produced. As a result, 
larger quantities of heme precursors are fed into the 
biosynthesis pathway to step up heme production. 


Porphyrias 


Under normal circumstances, when heme concentra- 
tions are at an appropriate level, precursor production 
decreases. However, a glitch in the biosynthesis path- 
way—represented by a defective enzyme—means that 
heme biosynthesis does not reach completion. Because 
heme levels remain low, the synthesis pathway continues 
to churn out precursor molecules in an attempt to correct 
the heme deficit. 


The net effect of this continued production is an 
abnormal accumulation of precursor molecules and 
development of some type of porphyria. Each type of 
porphyria corresponds with a specific enzyme defect and 
an accumulation of the associated precursor. Although 
there are eight steps in heme biosynthesis, there are only 
seven types of porphyrias; a defect in ALA synthase 
activity does not have a corresponding porphyria. 


Enzymes involved in heme biosynthesis display sub- 
tle, tissue-specific variations; therefore, heme biosynthe- 
sis may be impeded in the liver, but normal in the imma- 
ture red blood cells, or vice versa. Incidence of porphyria 
varies widely between types and occasionally by geo- 
graphic location. Although certain porphyrias are more 
common than others, their greater frequency is only rela- 
tive to other types. All porphyrias are considered to be 
rare disorders. 


In the past, the porphyrias were divided into two gen- 
eral categories based on the location of the porphyrin pro- 
duction. Porphyrias affect heme biosynthesis in the liver 
were referred to as hepatic porphyrias. Porphyrias that 
affect heme biosynthesis in immature red blood cells 
were referred to as erythropoietic porphyrias (erythro- 
poiesis is the process through which red blood cells are 
produced). As of 2001, porphyrias are usually grouped 
into acute and non-acute types. Acute porphyrias produce 
severe attacks of pain and neurological effects. Non-acute 
porphyrias present as chronic diseases. 


The acute porphyrias, and the heme biosynthesis 
steps at which enzyme defects occur, are: 
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e ALA dehydratase deficiency porphyria (step 2). This 
porphyria type is very rare. The inheritance pattern 
appears to be autosomal recessive. In autosomal reces- 
sively inherited disorders, a person must inherit two 
defective genes, one from each parent. A parent with 
only one gene for an autosomal recessive disorder does 
not display symptoms of the disease. 


Acute intermittent porphyria (step 3). Acute intermit- 
tent porphyria (AIP) is also known as Swedish porphyr- 
ia, pyrroloporphyria, and intermittent acute porphyria. 
AIP is inherited as an autosomal dominant trait, which 
means that only one copy of the defective gene needs to 
be present for the disorder to occur. Simply inheriting 
this gene, however, does not necessarily mean that a 
person will develop the disease. Approximately five to 
10 per 100,000 persons in the United States carry a 
gene for AIP, but only 10% of these people ever devel- 
op symptoms of the disease. 


Hereditary coproporphyria (step 6). Hereditary copro- 
porphyria (HCP) is inherited in an autosomal dominant 
manner. As with all porphyrias, it is an uncommon ail- 
ment. By 1977, only 111 cases of HCP were recorded; 
in Denmark, the estimated incidence is two in one mil- 
lion people. 


Variegate porphyria (step 7). Variegate porphyria (VP) 
is also known as porphyria variegata, protocopropor- 
phyria, South African genetic porphyria, and Royal 
malady (supposedly King George III of England and 
Mary, Queen of Scots, suffered from VP). VP is inherit- 
ed in an autosomal dominant manner and is especially 
prominent in South Africans of Dutch descent. Among 
that population, the incidence is approximately three in 
1,000 persons. It is estimated that there are 10,000 
cases of VP in South Africa. Interestingly, it appears 
that the affected South Africans are descendants of two 
Dutch settlers who came to South Africa in 1680. 
Among other populations, the incidence of VP is esti- 
mated to be one to two cases per 100,000 persons. 


The non-acute porphyrias, and the steps of heme 
biosynthesis at which they occur, are: 


e Congenital erythropoietic porphyria (step 4). Congenital 
erythropoietic porphyria (CEP) is also called Gunther’s 
disease, erythropoietic porphyria, congenital porphyria, 
congenital hematoporphyria, and erythropoietic uropor- 
phyria. CEP is inherited in an autosomal recessive man- 
ner. It is a rare disease, estimated to affect fewer than one 
in one million people. Onset of dramatic symptoms usu- 
ally occurs in infancy, but may hold off until adulthood. 


e Porphyria cutanea tarda (step 5). Porphyria cutanea 
tarda (PCT) is also called symptomatic porphyria, por- 
phyria cutanea symptomatica, and idiosyncratic por- 
phyria. PCT may be acquired, typically as a result of 
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disease (especially hepatitis C), drug or alcohol use, or 
exposure to certain poisons. PCT may also be inherited 
as an autosomal dominant disorder, however most peo- 
ple remain latent—that is, symptoms never develop. 
PCT is the most common of the porphyrias, but the 
incidence of PCT is not well defined. 


Hepatoerythopoietic porphyria (step 5). Hepatoery- 
thopoietic porphyria (HEP) affects heme biosynthesis in 
both the liver and the bone marrow. HEP results from a 
defect in uroporphyrinogen decarboxylase activity (step 
5), and is caused by defects in the same gene as PCT. 
Disease symptoms, however, strongly resemble congeni- 
tal erythropoietic porphyria. HEP seems to be inherited 
in an autosomal recessive manner. 


Erythropoietic protoporphyria (step 8). Also known as 
protoporphyria and erythrohepatic protoporphyria, 
erythropoietic protoporphyria (EPP) is more common 
than CEP; more than 300 cases have been reported. In 
these cases, onset of symptoms typically occurred in 
childhood. 


Causes and symptoms 
General characteristics 


The underlying cause of all porphyrias is a defective 
enzyme important to the heme biosynthesis pathway. 
Porphyrias are inheritable conditions. In virtually all 
cases of porphyria an inherited factor causes the 
enzyme’s defect. An environmental trigger—such as 
diet, drugs, or sun exposure—may be necessary before 
any symptoms develop. In many cases, symptoms do not 
develop. These asymptomatic individuals may be com- 
pletely unaware that they have a gene for porphyria. 


All of the hepatic porphyrias—except porphyria 
cutanea tarda—follow a pattern of acute attacks separat- 
ed by periods during which no symptoms are present. 
For this reason, this group is often referred to as the acute 
porphyrias. The erythropoietic porphyrias and porphyria 
cutanea tarda do not follow this pattern and are consid- 
ered to be chronic conditions. 


The specific symptoms of each porphyria vary based 
on which enzyme is affected and whether that enzyme 
occurs in the liver or in the bone marrow. The severity of 
symptoms can vary widely, even within the same type of 
porphyria. If the porphyria becomes symptomatic, the 
common factor between all types is an abnormal accu- 
mulation of protoporphyrins or porphyrin. 


ALA dehydratase porphyria (ADP) 


ADP is characterized by a deficiency of ALA dehy- 
dratase. ADP is caused by mutations in the delta- 
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aminolevulinate dehydratase gene (ALAD) at 9q34. Of 
the few cases on record, the prominent symptoms are 
vomiting, pain in the abdomen, arms, and legs, and neu- 
ropathy. (Neuropathy refers to nerve damage that can 
cause pain, numbness, or paralysis.) The nerve damage 
associated with ADP could cause breathing impairment 
or lead to weakness or paralysis of the arms and legs. 


Acute intermittent porphyria (AIP) 


AIP is caused by a deficiency of porphobilogen 
deaminase, which occurs due to mutations in the hydrox- 
ymethylbilane synthase gene (HMBS) located at 
11q23.3. Symptoms of AIP usually do not occur unless a 
person with the deficiency encounters a trigger sub- 
stance. Trigger substances can include hormones (for 
example oral contraceptives, menstruation, pregnan- 
cy), drugs, and dietary factors. Most people with this 
deficiency never develop symptoms. 


Attacks occur after puberty and commonly feature 
severe abdominal pain, nausea, vomiting, and constipa- 
tion. Muscle weakness and pain in the back, arms, and 
legs are also typical symptoms. During an attack, the 
urine is a deep reddish color. The central nervous system 
may also be involved. Possible psychological symptoms 
include hallucinations, confusion, seizures, and mood 
changes. 


Congenital erythropoietic porphyria (CEP) 


CEP is caused by a deficiency of uroporphyrino- 
gen III cosynthase due to mutations in the uropor- 
phyrinogen III cosynthase gene (UROS) located at 
10q25.2-q26.3. Symptoms are often apparent in infan- 
cy and include reddish urine and possibly an enlarged 
spleen. The skin is unusually sensitive to light and blis- 
ters easily if exposed to sunlight. (Sunlight induces 
protoporphyrin changes in the plasma and skin. These 
altered protoporphyrin molecules can cause skin dam- 
age.) Increased hair growth is common. Damage from 
recurrent blistering and associated skin infections can 
be severe. In some cases facial features and fingers 
may be lost to recurrent damage and infection. 
Deposits of protoporphyrins can sometimes lead to red 
staining of the teeth and bones. 


Porphyria cutanea tarda (PCT) 


PCT is caused by deficient uroporphyrinogen decar- 
boxylase. PCT is caused by mutations in the uropor- 
phyrinogen decarboxylase gene (UROD) located at 
1p34. PCT may occur as an acquired or an inherited con- 
dition. The acquired form usually does not appear until 
adulthood. The inherited form may appear in childhood, 
but often demonstrates no symptoms. Early symptoms 
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include blistering on the hands, face, and arms following 
minor injuries or exposure to sunlight. Lightening or 
darkening of the skin may occur along with increased 
hair growth or loss of hair. Liver function is abnormal but 
the signs are mild. 


Hepatoerythopoietic porphyria (HEP) 


HEP is linked to a deficiency of uroporphyrinogen 
decarboxylase in both the liver and the bone marrow. 
HEP is an autosomal recessive disease caused by muta- 
tions in the gene responsible for PCT, the uroporphyrino- 
gen decarboxylase gene (UROD), located at 1p34. The 
gene is shared, but the mutations, inheritance, and specif- 
ic symptoms of these two diseases are different. The 
symptoms of HEP resemble those of CEP. 


Hereditary coproporphyria (HCP) 


HCP is similar to AIP, but the symptoms are typical- 
ly milder. HCP is caused by a deficiency of copropor- 
phyrinogen oxidase due to mutations in a gene by the 
same name at 3q12. The greatest difference between 
HCP and AIP is that people with HCP may have some 
skin sensitivity to sunlight. However, extensive damage 
to the skin is rarely seen. 


Variegate porphyria (VP) 


VP is caused by a deficiency of protoporphyrinogen 
oxidase. There is scientific evidence that VP is caused by 
mutation in the gene for protoporphyrinogen oxidase 
located at 1q22. Like AIP, symptoms of VP occur only 
during attacks. Major symptoms of this type of porphyria 
include neurological problems and sensitivity to light. 
Areas of the skin that are exposed to sunlight are suscep- 
tible to burning, blistering, and scarring. 


Erythropoietic protoporphyria (EPP) 


Owing to deficient ferrochelatase, the last step in 
the heme biosynthesis pathway—the insertion of an iron 
atom into a porphyrin molecule—cannot be completed. 
This enzyme deficiency is caused by mutations in the 
ferrochelatase gene (FECH) located at 18q21.3. The 
major symptoms of this disorder are related to sensitivi- 
ty to light—including both artificial and natural light 
sources. Following exposure to light, a person with EPP 
experiences burning, itching, swelling, and reddening of 
the skin. Blistering and scarring may occur but are nei- 
ther common nor severe. EPP is associated with 
increased risks for gallstones and liver complications. 
Symptoms can appear in childhood and tend to be more 
severe during the summer when exposure to sunlight is 
more likely. 
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Diagnosis 


Depending on the array of symptoms an individual 
may exhibit, the possibility of porphyria may not imme- 
diately come to a physician’s mind. In the absence of a 
family history of porphyria, non-specific symptoms, 
such as abdominal pain and vomiting, may be attributed 
to other disorders. Neurological symptoms, including 
confusion and hallucinations, can lead to an initial sus- 
picion of psychiatric disease. Diagnosis is more easily 
accomplished in cases in which non-specific symptoms 
appear in combination with symptoms more specific to 
porphyria, like neuropathy, sensitivity to sunlight, or 
certain other manifestations. Certain symptoms, such as 
urine the color of port wine, are hallmark signs very spe- 
cific to porphyria. DNA analysis is not yet of routine 
diagnostic value. 


A common initial test measures protoporphyrins in 
the urine. However, if skin sensitivity to light is a symp- 
tom, a blood plasma test is indicated. If these tests 
reveal abnormal levels of protoporphyrins, further tests 
are done to measure heme precursor levels in red blood 
cells and the stool. The presence and estimated quantity 
of porphyrin and protoporphyrins in biological samples 
are easily detected using spectrofluorometric testing. 
Spectrofluorometric testing uses a spectrofluorometer 
that directs light of a specific strength at a fluid sample. 
The porphyrins and protoporphyrins in the sample 
absorb the light energy and fluoresce, or glow. The 
spectrofluorometer detects and measures fluorescence, 
which indicates the amount of porphyrins and protopor- 
phyrins in the sample. 


Whether heme precursors occur in the blood, 
urine, or stool gives some indication of the type of por- 
phyria, but more detailed biochemical testing is 
required to determine their exact identity. Making this 
determination yields a strong indicator of which 
enzyme in the heme biosynthesis pathway is defective; 
which, in turn, allows a diagnosis of the particular type 
of porphyria. 


Biochemical tests rely on the color, chemical proper- 
ties, and other unique features of each heme precursor. 
For example, a screening test for acute intermittent por- 
phyria (AIP) is the Watson-Schwartz test. In this test, a 
special dye is added to a urine sample. If one of two 
heme precursors—porphobilinogen or urobilinogen—is 
present, the sample turns pink or red. Further testing is 
necessary to determine whether the precursor present is 
porphobilinogen or urobilinogen—only porphobilinogen 
is indicative of AIP. 


Other biochemical tests rely on the fact that heme 
precursors become less soluble in water (able to be dis- 
solved in water) as they progress further through the 
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heme biosynthesis pathway. For example, to determine 
whether the Watson-Schwartz urine test is positive for 
porphobilinogen or urobilinogen, chloroform is added to 
the test tube. Chloroform is a water-insoluble substance. 
Even after vigorous mixing, the water and chloroform 
separate into two distinct layers. Urobilinogen is slightly 
insoluble in water, while porphobilinogen tends to be 
water-soluble. The porphobilinogen mixes more readily 
in water than chloroform, so if the water layer is pink 
(from the dye added to the urine sample), that indicates 
the presence of porphobilinogen, and a diagnosis of AIP 
is probable. 


As a final test, measuring specific enzymes and 
their activities may be done for some types of porphyr- 
ias; however, such tests are not done as a screening 
method. Certain enzymes, such as porphobilinogen 
deaminase (the defective enzyme in AIP), can be easily 
extracted from red blood cells; other enzymes, however, 
are less readily collected or tested. Basically, an 
enzyme test involves adding a certain amount of the 
enzyme to a test tube that contains the precursor it is 
supposed to modify. Both the production of modified 
precursor and the rate at which it appears can be mea- 
sured using laboratory equipment. If a modified precur- 
sor is produced, the test indicates that the enzyme is 
doing its job. The rate at which the modified precursor 
is produced can be compared to a standard to measure 
the efficiency of the enzyme. 


Treatment 


Treatment for porphyria revolves around avoiding 
acute attacks, limiting potential effects, and treating 
symptoms. Treatment options vary depending on the spe- 
cific type of porphyria diagnosed. Gene therapy has 
been successful for both CEP and EPP. In the future, sci- 
entists expect development of gene therapy for the 
remaining porphyrias. Given the rarity of ALA dehy- 
dratase porphyria, definitive treatment guidelines for this 
rare type have not been developed. 


Acute intermittent porphyria, hereditary 
coproporphyria, and variegate porphyria 


Treatment for acute intermittent porphyria, heredi- 
tary coproporphyria, and variegate porphyria follows 
the same basic regime. A person who has been diag- 
nosed with one of these porphyrias can prevent most 
attacks by avoiding precipitating factors, such as certain 
drugs that have been identified as triggers for acute por- 
phyria attacks. Individuals must maintain adequate 
nutrition, particularly with respect to carbohydrates. In 
some cases, an attack can be stopped by increasing car- 
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bohydrate consumption or by receiving carbohydrates 
intravenously. 


When attacks occur prompt medical attention is nec- 
essary. Pain is usually severe, and narcotic analgesics are 
the best option for relief. Phenothiazines can be used to 
counter nausea, vomiting, and anxiety, and chloral 
hydrate or diazepam is useful for sedation or to induce 
sleep. Hematin, a drug administered intravenously, may 
be used to halt an attack. Hematin seems to work by sig- 
naling the pathway of heme biosynthesis to slow produc- 
tion of precursors. Women, who tend to develop symp- 
toms more frequently than men owing to hormonal fluc- 
tuations, may find ovulation-inhibiting hormone therapy 
to be helpful. 


Gene therapy is a possible future treatment for these 
porphyrias. An experimental animal model of AIP has 
been developed and research is in progress. 


Congenital erythropoietic porphyria 


The key points of congenital erythropoietic por- 
phyria treatment are avoiding exposure to sunlight and 
prevention of skin trauma or skin infection. Liberal use 
of sunscreens and consumption of beta-carotene sup- 
plements can provide some protection from sun- 
induced damage. Medical treatments such as removing 
the spleen or administering transfusions of red blood 
cells can create short-term benefits, but these treatments 
do not offer a cure. Remission can sometimes be 
achieved after treatment with oral doses of activated 
charcoal. Severely affected patients may be offered 
bone marrow transplantation which appears to confer 
long-term benefit. 


Porphyria cutanea tarda 


As with other porphyrias, the first line of defense is 
avoidance of factors, especially alcohol, that could bring 
about symptoms. Regular blood withdrawal is a proven 
therapy for pushing symptoms into remission. If an indi- 
vidual is anemic or cannot have blood drawn for other 
reasons, chloroquine therapy may be used. 


Erythropoietic protoporphyria 


Avoiding sunlight, using sunscreens, and taking 
beta-carotene supplements are typical treatment options 
for erythropoietic protoporphyria. The drug cholestyra- 
mine may reduce the skin’s sensitivity to sunlight as 
well as the accumulated heme precursors in the liver. 
Liver transplantation has been used in cases of liver 
failure, but it has not effected a long-term cure of the 
porphyria. 
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KEY TERMS 


Autosomal dominant—A pattern of genetic inheri- 
tance in which only one abnormal gene is needed 
to display the trait or disease. 


Autosomal recessive—A pattern of genetic inheri- 
tance in which two abnormal genes are needed to 
display the trait or disease. 


Biosynthesis—The manufacture of materials in a 
biological system. 


Bone marrow—A spongy tissue located in the hol- 
low centers of certain bones, such as the skull and 
hip bones. Bone marrow is the site of blood cell 
generation. 


Enzyme—A protein that catalyzes a biochemical 
reaction or change without changing its own struc- 
ture or function. 


Erythropoiesis—The process through which new 
red blood cells are created; it begins in the bone 
marrow. 


Erythropoietic—Referring to the creation of new 
red blood cells. 


Gene—A building block of inheritance, which con- 
tains the instructions for the production of a particu- 


Alternative treatment 


Acute porphyria attacks can be life-threatening events, 
so attempts at self-treatment can be dangerous. Alternative 
treatments can be useful adjuncts to conventional therapy. 
For example, some people may find relief for the pain asso- 
ciated with acute intermittent porphyria, hereditary copro- 
porphyria, or variegate porphyria through acupuncture or 
hypnosis. Relaxation techniques, such as yoga or medita- 
tion, may also prove helpful in pain management. 


Prognosis 


Even when porphyria is inherited, symptom devel- 
opment depends on a variety of factors. In the majority of 
cases, a person remains asymptomatic throughout life. 
About one percent of acute attacks can be fatal. Other 
symptoms may be associated with temporarily debilitat- 
ing or permanently disfiguring consequences. Measures 
to avoid these consequences are not always successful, 
regardless of how diligently they are pursued. Although 
pregnancy has been known to trigger porphyria attacks, 
dangers associated with pregnancy as not as great as was 
once thought. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


lar protein, and is made up of a molecular sequence 
found on a section of DNA. Each gene is found at a 
precise location on a chromosome. 


Hematin—A drug administered intravenously to 
halt an acute porphyria attack. It causes heme 
biosynthesis to decrease, preventing the further 
accumulation of heme precursors. 


Heme— The iron-containing molecule in hemoglo- 
bin that serves as the site for oxygen binding. 


Hemoglobin—Protein-iron compound in the blood 
that carries oxygen to the cells and carries carbon 
dioxide away from the cells. 


Hepatic—Referring to the liver. 


Neuropathy—A condition caused by nerve dam- 
age. Major symptoms include weakness, numbness, 
paralysis, or pain in the affected area. 


Porphyrin—A large molecule shaped like a four- 
leaf clover. Combined with an iron atom, it forms a 
heme molecule. 


Protoporphyrin—A precursor molecule to the por- 
phyrin molecule. 


Prevention 


For the most part, the porphyrias are attributable to 
inherited genes; such inheritance cannot be prevented. 
However, symptoms can be limited or prevented by 
avoiding factors that trigger symptom development. 


People with a family history of an acute porphyria 
should be screened for the disease. Even if symptoms are 
absent, it is useful to know about the presence of the 
gene to assess the risks of developing the associated por- 
phyria. This knowledge also reveals whether a person’s 
offspring may be at risk. Prenatal testing for certain por- 
phyrias is possible. Prenatal diagnosis of congenital ery- 
thropoietic porphyria has been successfully accom- 
plished. Any prenatal tests, however, would not indicate 
whether a child would develop porphyria symptoms; 
only that the potential is there. 


Resources 


BOOKS 

Deats-O’ Reilly, Diana. Porphyria: The Unknown Disease. 
Grand Forks, N.D.: Porphyrin Publications Press/Educa- 
tional Services, 1999. 
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Gordon, Neal. “The Acute Porphyrias.” Brain & Development 
21 (September 1999): 373-77. 

Thadani, Helen et al. “Diagnosis and Management of Porphyr- 
ia.” British Medical Journal 320 (June 2000): 1647-51. 


ORGANIZATIONS 
American Porphyria Foundation. PO Box 22712, Houston, TX 
77227. (713) 266-9617. <http://www.enterprise.net/apf/>. 


OTHER 

Gene Clinics. <http://www.geneclinics.org>. 

National Institute of Diabetes & Digestive & Kidney Diseases. 
<http://www.niddk.nih.gov>. 

Online Mendelian Inheritance in Man (OMIM). <http://www3. 
ncebi.nlm.nih.gov/Omim>. 


Julia Barrett 
Judy Hawkins 


Port-wine stain see Birthmarks 
Portacaval shunting see Portal vein bypass 


Portal-systemic encephalopathy see Liver 
encephalopathy 


i Portal vein bypass 


Definition 


Portal vein bypass surgery diverts blood from the 
portal vein into another vein. It is performed when pres- 
sure in the portal vein is so high that it causes internal 
bleeding from blood vessels in the esophagus. 


Purpose 


The portal vein carries blood from the stomach 
and abdominal organs to the liver. It is a major vein 
that splits into many branches. High pressure in the 
portal vein causes swelling and bleeding from blood 
vessels in the esophagus. This situation occurs when 
the liver is damaged from cirrhosis of the liver, a con- 
dition usually caused by prolonged, excessive alcohol 
consumption. 


Massive internal bleeding caused by high pressure in 
the portal vein occurs in about 40% of patients with cir- 
rhosis. It is initially fatal in at least half of these patients. 
Patients who survive are likely to experience bleeding 
recurrence. Portal vein bypass, also called portacaval 
shunting, is performed on these surviving patients to con- 
trol bleeding. 
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Precautions 


Most patients who need portal vein bypass surgery 
not only have liver disease and poor liver function, but 
also suffer from an enlarged spleen, jaundice, and dam- 
age to the vascular system brought on by years of alco- 
holism. They are likely to experience serious complica- 
tions during surgery. Some patients are aggressively 
uncooperative with medical personnel. Under these con- 
ditions, half the patients may not survive the operation. 


Description 


A choice of portal vein bypasses is available. Portal 
vein bypass is usually performed as an emergency oper- 
ation in a hospital under general anesthesia. The sur- 
geon makes an abdominal incision and finds the portal 
vein. In portacaval shunting, blood from the portal vein 
is diverted into the inferior vena cava. This is the most 
common bypass. In splenorenal shunting, the splenic 
vein (a part of the portal vein), is connected to the renal 
vein. A mesocaval shunt connects the superior mesen- 
teric vein (another part of the portal vein) to the inferior 
vena cava. 


Portal pressure can also be reduced in a procedure 
called transvenous intrahepatic portosystemic shunt 
(TIPS). A catheter is threaded into the portal vein, and 
an expandable balloon or wire mesh is inserted to 
divert blood from the portal vein to the hepatic vein. 
The rate of serious complications in TIPS is only 
1-—2%. The operation cannot be performed at all hospi- 
tals, but is becoming the preferred treatment for reduc- 
ing portal pressure. 


Preparation 


Standard preoperative blood and urine tests are per- 
formed, and liver function is evaluated. The heart and 
arterial blood pressure are monitored both during and 
after the operation. 


Aftercare 


The patient will be connected to a heart monitor and 
fed through a nasogastric tube. Vital functions are moni- 
tored through blood and urine tests. Patients receive pain 
medication and antibiotics. Once released from the hos- 
pital, patients are expected to abstain from alcohol and 
follow a diet and medication schedule designed to reduce 
the risks of re-bleeding. 


Risks 


Portal vein bypass surgery is high risk because it is 
performed on patients who are generally in poor 
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KEY TERMS 


Cirrhosis—A chronic degenerative liver disease 
common among alcoholics. 


Inferior vena cava—A large vein that returns 
blood from the legs, pelvis, and abdomen to the 
heart. 


Portal vein—Formed by a fusion of small veins 
that end in a network of capillaries, the portal vein 
delivers blood to the liver. 


health. Only half the patients survive, although the 
chances of survival are greater with TIPS surgery. 
Those patients who survive the operation still face the 
risk of heart failure, brain disease due to a decrease in 
the liver’s conversion of waste products (liver 
encephalopathy), hemorrhage, lung complications, 
infection, coma, and death. 


Normal results 


The survival rate is directly related to the amount of 
liver damage patients have. The less damage, the more 
likely the patient is to recover. Cooperation with restric- 
tions on alcohol and diet affect long-term survival. 


Resources 


BOOKS 

Current Medical Diagnosis and Treatment, 1998. 37th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 
1997. 

“Stomach and Duodenum.” In Current Surgical Diagnosis and 
Treatment. 10th ed. Ed. Lawrence W. Way. Stamford: 
Appleton & Lange, 1994. 


Tish Davidson 


I Positron emission tomography 


(PET) 
Definition 


Positron emission tomography (PET) is a scanning 
technique used in conjunction with small amounts of 
radiolabeled compounds to visualize brain anatomy and 
function. 
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A PET scan showing brain activity while patient recognizes 
faces—left sides at left/right sides at right. Activity is preva- 
lent in temporal lobe (bottom scans). (Photo Researchers. 
Reproduced by permission.) 


Purpose 


PET was the first scanning method to provide infor- 
mation on brain function as well as anatomy. This infor- 
mation includes data on blood flow, oxygen consump- 
tion, glucose metabolism, and concentrations of various 
molecules in brain tissue. 


PET has been used to study brain activity in various 
neurological diseases and disorders, including stroke; 
epilepsy; Alzheimer’s disease, Parkinson’s disease, and 
Huntington’s disease; and in some psychiatric disorders, 
such as schizophrenia, depression, obsessive-compulsive 
disorder, attention-deficit/hyperactivity disorder, and 
Tourette syndrome. PET studies have helped to identify 
the brain mechanisms that operate in drug addiction, and 
to shed light on the mechanisms by which individual drugs 
work. PET is also proving to be more accurate than other 
methods in the diagnosis of many types of cancer. In the 
treatment of cancer, PET can be used to determine more 
quickly than conventional tests whether a given therapy is 
working. PET scans also give accurate and detailed infor- 
mation on heart disease, particularly in women, in whom 
breast tissue can interfere with other types of tests. 


Description 


A very small amount of a radiolabeled compound 
is inhaled by or injected into the patient. The injected 
or inhaled compound accumulates in the tissue to be 
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KEY TERMS 


Electron—One of the small particles that make up 
an atom. An electron has the same mass and 
amount of charge as a positron, but the electron 
has a negative charge. 


Gamma ray—A high-energy photon, emitted by 
radioactive substances. 


Half-life—The time required for half of the atoms 
in a radioactive substance to disintegrate. 


Photon—A light particle. 


Positron—One of the small particles that make up 
an atom. A positron has the same mass and 
amount of charge as an electron, but the positron 
has a positive charge. 


studied. As the radioactive atoms in the compound 
decay, they release smaller particles called positrons, 
which are positively charged. When a positron collides 
with an electron (negatively charged), they are both 
annihilated, and two photons (light particles) are emit- 
ted. The photons move in opposite directions and are 
picked up by the detector ring of the PET scanner. A 
computer uses this information to generate three- 
dimensional, cross-sectional images that represent the 
biological activity where the radiolabeled compound 
has accumulated. 


A related technique is called single photon emission 
computed tomography (CT) scan (SPECT). SPECT is 
similar to PET, but the compounds used contain heavier, 
longer-lived radioactive atoms that emit high-energy 
photons, called gamma rays, instead of positrons. 
SPECT is used for many of the same applications as 
PET, and is less expensive than PET, but the resulting 
picture is usually less sharp than a PET image and 
reveals less information about the brain. 


Risks 


Some of radioactive compounds used for PET or 
SPECT scanning can persist for a long time in the body. 
Even though only a small amount is injected each time, 
the long half-lives of these compounds can limit the 
number of times a patient can be scanned. 


Resources 


BOOKS 
Kevles, Bettyann Holtzmann. Medical Imaging in the Twenti- 
eth Century. Rutgers University Press, 1996. 
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PERIODICALS 

“Brain Imaging and Psychiatry: Part 1.” Harvard Mental 
Health Letter 13 (Jan. 1997): 1. 

“Brain Imaging and Psychiatry: Part 2.” Harvard Mental 
Health Letter 13 (Feb. 1997): 1. 

Faust, Rita Baron. “Life-Saving Breakthroughs: Innovative 
Designs and Techniques for Treating Heart Disease.” 
American Health for Women 16 (Sept. 1997): 65. 

Powledge, Tabatha M. “Unlocking the Secrets of the Brain: 
Part 2.” BioScience 47 (17 July 1997): 403. 

“Studies Argue for Wider Use of PET for Cancer Patients.” 
Cancer Weekly Plus (15 Dec. 1997): 9. 


Lisa Christenson, PhD 


I Post-concussion syndrome 


Definition 


Post-concussion syndrome (PCS) is a common but 
controversial disorder that presents with variety of symp- 
toms including—but not limited to—headache, dizzi- 
ness, fatigue, and personality changes. 


Description 


PCS occurs in approximately 23-93% of persons 
with mild to severe head injuries. It is estimated that a 
neurologist (a physician who specializes in nerve and 
brain disorders) sees five patients with PCS per month. 
There is no accurate correlation between the severity of 
injury and the development of PCS symptoms, since 
signs of the disorder can occur in someone who was just 
dazed by injury. Some studies suggest that PCS symp- 
toms occur at a higher rate in patients who were uncon- 
scious after trauma. 


Causes and symptoms 


PCS is most commonly caused by minor head 
injury called a concussion. The majority of patients 
with minor head injury characteristically develop PCS 
with distinct symptoms. Patients may report problems 
with concentration, recent memory, and abstract think- 
ing. Additionally, patients may develop dizziness, irri- 
tability, fatigue, and personality changes. Elderly patients 
are particularly affected by disequilibrium and chronic 
dizziness even after minor trauma. 


Diagnosis 


There are no specific or reliable tests to diagnose 
PCS. A neuropsychologist can perform an in-depth neu- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Disequilibrium—Difficulty with equilibrium that 
can mean a deficiency in balance and/or orienta- 
tion. 


Neuropsychologist—A clinical psychologist who 
specializes in assessing psychological status 
caused by a brain disorder. 


ropsychologic assessment that can determine presence or 
absence and extent of impairment. These tests may be 
performed for medical purposes. 


Treatment 


Treatment for PCS can be extensive. Medications 
for headache and pain may be indicated (analgesics and 
muscle relaxants). Antidepressants may be given to 
improve insomnia, irritability, or anxiety. Pain control 
could be achieved with acupuncture, nerve blocks, or 
transcutaneous electrical nerve stimulation (TENS, 
electrical stimulation of muscle groups). It is important 
for clinicians to educate caretakers and to provide refer- 
rals for family therapy and cognitive rehabilitation for 
the affected person. 


Prognosis 


The overall outcome is difficult to assess. Limited 
interpretation in literature is primarily due to the subjec- 
tive nature of symptoms. Patient recovery is directed and 
evaluated by cognitive function changes, subjective 
symptoms, and return to work. Most cases of PCS can be 
a financial strain and threaten family stability. There may 
be compensation and litigation claims, which is often 
stressful and aggravates symptoms. 


Resources 


BOOKS 

Coper, Paul R., and John G. Golfinos, et al, eds. Head Injury. 
4th ed. New York: McGraw-Hill, 2000. 

Goldman, Lee, et al. Cecil s Textbook of Medicine. 21st ed. 
Philadelphia: W. B. Saunders Company, 2000. 

Goetz, Christopher G., et al, eds. Textbook of Clinical Neurolo- 
gy. Ist ed. Philadelphia: W. B. Saunders Company, 1999. 


Laith Farid Gulli, MD 
Post-herpetic neuralgia see Neuralgia 
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i Postmenopausal bleeding 


Definition 


Postmenopausal bleeding is bleeding from the 
reproductive system that occurs six months or more after 
menstrual periods have stopped due to menopause. 


Description 


Menopause, the end of ovulation and menstrual peri- 
ods, naturally occurs for most women at age 40-55 
years. The process of ending ovulation and menstruation 
is gradual, spanning one to two years. 


Postmenopausal bleeding is bleeding that occurs 
after menopause has been established for at least six 
months. It is different from infrequent, irregular periods 
(oligomenorrhea) that occur around the time of 
menopause. 


Many women experience some postmenopausal 
bleeding. However, postmenopausal bleeding is not nor- 
mal. Because it can be a symptom of a serious medical 
condition, any episodes of postmenopausal bleeding 
should be brought to the attention of a woman’s doctor. 


Women taking estrogen (called hormone replace- 
ment therapy or HRT) are more likely to experience 
postmenopausal bleeding. So are obese women, because 
fat cells transform male hormones (androgens) secreted 
by the adrenal gland into estrogen. 


Causes and symptoms 


Postmenopausal bleeding can originate in different 
parts of the reproductive system. Bleeding from the vagi- 
na may occur because when estrogen secretion stops, the 
vagina dries out and can diminish (atrophy). This is the 
most common cause of bleeding from the lower repro- 
ductive tract. 


Lesions and cracks on the vulva may also bleed. 
Sometimes bleeding occurs after intercourse. Bleeding 
can occur with or without an associated infection. 


Bleeding from the upper reproductive system can be 
caused by: 


e hormone replacements 
e endometrial cancer 

e endometrial polyps 

e cervical cancer 

e cervical lesions 

e uterine tumors 


e ovarian cancer 
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Postmenopausal bleeding 


* estrogen-secreting tumors in other parts of the body 


The most common cause of postmenopausal 
bleeding is HRT. The estrogen in the replacement ther- 
apy eases the symptoms of menopause (like hot flash- 
es), and decreases the risk of osteoporosis. Sometimes 
this supplemental estrogen stimulates the uterine lin- 
ing to grow. When the lining is shed, postmenopausal 
bleeding occurs. Most women on HRT usually take the 
hormone progesterone with the estrogen, and may 
have monthly withdrawal bleeding. This is a normal 
side effect. 


About 5—10% of postmenopausal bleeding is due to 
endometrial cancer or its precursors. Uterine hyperplasia, 
the abnormal growth of uterine cells, can be a precursor 
to cancer. 


Diagnosis 


Diagnosis of postmenopausal bleeding begins with 
the patient. The doctor will ask for a detailed history of 
how long postmenopausal bleeding has occurred. A 
woman can assist the doctor by keeping a record of the 
time, frequency, length, and quantity of bleeding. She 
should also tell the doctor about any medications she is 
taking, especially any estrogens or steroids. 


After taking the woman’s history, the doctor does a 
pelvic examination and PAP test. The doctor will exam- 
ine the vulva and vagina for any signs of atrophy, and 
will feel for any sign of uterine polyps. Depending on the 
results of this examination, the doctor may want to do 
more extensive testing. 


Invasive diagnostic procedures 


Endometrial biopsy allows the doctor to sample 
small areas of the uterine lining, while cervical biopsy 
allows the cervix to be sampled. Tissues are then examined 
for any abnormalities. This is a simple office procedure. 


Dilatation and curettage (D & C) is often neces- 
sary for definitive diagnosis. This is done under either 
general or local anesthesia. After examining the tissues 
collected by an endometrial biopsy or D & C, the doctor 
may order additional tests to determine if an estrogen- 
secreting tumor is present on the ovaries or in another 
part of the body. 


Non-invasive diagnostic procedures 


With concerns about the rising cost of health care, 
vaginal probe ultrasound is increasingly being used more 
than endometrial biopsy to evaluate women with post- 
menopausal bleeding. Vaginal ultrasound measures the 
thickness of the endometrium. When the endometrial 
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Dilatation and curettage (D & C)—A procedure 
performed under anesthesia during which the 
cervix is opened more (or dilated) and tissue lining 
the uterus is scraped out with a metal, spoon- 
shaped instrument or a suction tube. The proce- 
dure can be used to diagnose a problem or to 
remove growths (polyps). 


Endometrial biopsy—The removal of uterine tissue 
samples either by suction or scraping; the cervix is 
not dilated. The procedure has a lower rate of diag- 
nostic accuracy than D & C, but can be done as an 
office procedure under local anesthesia. 


Endometrium—The tissue lining the inside of the 
uterus. 


Fibroid tumors—Non-cancerous (benign) growths 
in the uterus. These growths occur in 30-40% of 
women over age 40, and do not need to be 
removed unless they are causing symptoms that 
interfere with a woman’s normal activities. 


Osteoporosis—The excessive loss of calcium from 
the bones, causing the bones to become fragile and 
break easily. Postmenopausal women are especially 
vulnerable to this condition because estrogen, a 
hormone that protects bones against calcium loss, 
decreases drastically after menopause. 


stripe is less than 0.2 in (5 mm) thick, the chance of can- 
cer is less than 1%. The disadvantage of vaginal ultra- 
sound is that it often does not show polyps and fibroids 
in the uterus. 


A refinement of vaginal probe ultrasound is saline 
infusion sonography (SIS). A salt water (saline) solution 
is injected into the uterus with a small tube (catheter) 
before the vaginal probe is inserted. The presence of liq- 
uid in the uterus helps make any structural abnormalities 
more distinct. These two non-invasive procedures cause 
less discomfort than endometrial biopsies and D & Cs, 
but D & C still remains the definitive test for diagnosing 
uterine cancer. 


Treatment 


It is common for women just beginning HRT to 
experience some bleeding. Most women who are on HRT 
also take progesterone with the estrogen and may have 
monthly withdrawal bleeding. Again, this is a normal 
side effect that usually does not require treatment. 
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Postmenopausal bleeding due to bleeding of the 
vagina or vulva can be treated with local application of 
estrogen or HRT. 


When diagnosis indicates cancer, some form of 
surgery is required. The uterus, cervix, ovaries, and fal- 
lopian tubes may all be removed depending on the type 
and location of the cancer. If the problem is estrogen- or 
androgen-producing tumors elsewhere in the body, these 
must also be surgically removed. Postmenopausal bleed- 
ing that is not due to cancer and cannot be controlled by 
any other treatment usually requires a hysterectomy. 


Prognosis 


Response to treatment for postmenopausal bleeding 
is highly individual and is not easy to predict. The out- 
come depends largely on the reason for the bleeding. 
Many women are successfully treated with hormones. As 
a last resort, hysterectomy removes the source of the 
problem by removing the uterus. However, this operation 
is not without risk and the possibility of complications. 
The prognosis for women who have various kinds of 
reproductive cancer varies with the type of cancer and 
the stage at which the cancer is diagnosed. 


Prevention 


Postmenopausal bleeding is not a preventable disor- 
der. However, maintaining a healthy weight will decrease 
the chances of it occurring. 


Resources 


BOOKS 

DeCherney, Alan H., and Martin L. Pernoll. “Complications of 
Menstruation.” In Current Obstetric & Gynecologic Diag- 
nosis & Treatment. Norwalk, CT: Appleton & Lange, 
1994. 

MacKay, H. Trent. “Gynecology.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 


OTHER 

“Woman’s Health News—Menstrual and Bleeding Problems.” 
Woman’ s Diagnostic Cyber. 23 Nov. 1997. <http://www. 
wdxcyber.com>. 


Tish Davidson 


Postpartum blues see Postpartum depression 
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i Postpartum depression 


Definition 


Postpartum depression is a mood disorder that begins 
after childbirth and usually lasts beyond six weeks. 


Description 


The onset of postpartum depression tends to be 
gradual and may persist for many months, or develop 
into a second bout following a subsequent pregnancy. 
Postpartum depression affects approximately 15% of all 
childbearing women. Mild to moderate cases are some- 
times unrecognized by women themselves. Many women 
feel ashamed if they are not coping and so may conceal 
their difficulties. This is a serious problem that disrupts 
women’s lives and can have effects on the baby, other 
children, her partner, and other relationships. Levels of 
depression for fathers also increase significantly. 


Postpartum depression is often divided into two types: 
early onset and late onset. An early onset most often seems 
like the “blues,” a mild brief experience during the first 
days or weeks after birth. During the first week after the 
birth up to 80% of mothers will experience the “baby 
blues.” This is usually a time of extra sensitivity and symp- 
toms include tearfulness, irritability, anxiety, and mood 
changes, which tend to peak between three to five days 
after childbirth. The symptoms normally disappear within 
two weeks without requiring specific treatment apart from 
understanding, support, skill, and practice. In short, some 
depression, tiredness, and anxiety may fall within the “nor- 
mal” range of reactions to giving birth. 


Late onset appears several weeks after the birth. This 
involves a slowly growing feeling of sadness, depression, 
lack of energy, chronic tiredness, inability to sleep, 
change in appetite, significant weight loss or gain, and 
difficulty caring for the baby. 


Causes and symptoms 


As of 2001, experts cannot say what causes postpar- 
tum depression. Most likely, it is caused by many factors 
that vary from individual to individual. Mothers com- 
monly experience some degree of depression during the 
first weeks after birth. Pregnancy and birth are accompa- 
nied by sudden hormonal changes that affect emotions. 
Additionally, the 24-hour responsibility for a newborn 
infant represents a major psychological and lifestyle 
adjustment for most mothers, even after the first child. 
These physical and emotional stresses are usually 
accompanied by inadequate rest until the baby’s routine 
stabilizes, so fatigue and depression are not unusual. 
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Postpartum depression 


Experiences vary considerably but usually include 
several symptoms. 


Feelings: 
e persistent low mood 
e inadequacy, failure, hopelessness, helplessness 
e exhaustion, emptiness, sadness, tearfulness 
e guilt, shame, worthlessness 
e confusion, anxiety, and panic 
e fear for the baby and of the baby 
¢ fear of being alone or going out 
Behaviors: 
e lack of interest or pleasure in usual activities 
e insomnia or excessive sleep, nightmares 
* not eating or overeating 
e decreased energy and motivation 
e withdrawal from social contact 
e poor self-care 
e inability to cope with routine tasks 
Thoughts: 
e inability to think clearly and make decisions 
e lack of concentration and poor memory 
e running away from everything 
e fear of being rejected by partner 
e worry about harm or death to partner or baby 
e ideas about suicide 


Some symptoms may not indicate a severe problem. 
However, persistent low mood or loss of interest or plea- 
sure in activities, along with four other symptoms occur- 
ring together for a period of at least two weeks, indicate 
clinical depression, and require adequate treatment. 


There are several important risk factors for postpar- 
tum depression, including: 


e stress 

e lack of sleep 

* poor nutrition 

e lack of support from one’s partner, family or friends 
e family history of depression 

e labor/delivery complications for mother or baby 

* premature or postmature delivery 

e problems with the baby’s health 

* separation of mother and baby 


e a difficult baby (temperament, feeding, sleeping, set- 
tling problems) 


* preexisting neurosis or psychosis 
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Diagnosis 

There is no diagnostic test for postpartum depres- 
sion. However, it is important to understand that it is, 
nonetheless, a real illness, and like a physical ailment, it 
has specific symptoms. 


Treatment 


Several treatment options exist, including medica- 
tion, psychotherapy, counseling, and group treatment and 
support strategies, depending on the woman’s needs. One 
effective treatment combines antidepressant medication 
and psychotherapy. These types of medication are often 
effective when used for three to four weeks. Any medica- 
tion use must be carefully considered if the woman are 
breast-feeding, but with some medications, continuing 
breast-feeding is safe. Nevertheless, medication alone is 
never sufficient and should always be accompanied by 
counseling or other support services. 


Alternative treatment 


Postpartum depression can be effectively alleviated 
through counseling and support groups, so that the 
mother doesn’t feel she is alone in her feelings. Consti- 
tutional homeopathy can be the most effective treat- 
ment of the alternative therapies because it acts on the 
emotional level where postpartum depression is felt. 
Acupuncture, Chinese herbs, and Western herbs can all 
help the mother suffering from postpartum depression 
come back to a state of balance. Seeking help from a 
practitioner allows the new mother to feel supported 
and cared for and allows for more effective treatment. 


A new mother also should remember that this time 
of stress does not last forever. In addition, there are use- 
ful things she can do for herself, including: 


¢ valuing her role as a mother and trusting her own judg- 
ment 


e making each day as simple as possible 
e avoiding extra pressures or unnecessary tasks 


e trying to involve her partner more in the care of the 
baby from the beginning 


e discussing with her partner how both can share the 
household chores and responsibilities 


e scheduling frequent outings, such as walks and short 
visits with friends 


e having the baby sleep in a separate room so she sleep 
more restfully 


¢ sharing her feelings with her partner or a friend who is 
a good listener 
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e talking with other mothers to help keep problems in 
perspective 


* trying to sleep or rest when the baby is sleeping 
e taking care of her health and well-being 


e not losing her sense of humor 


Prognosis 


With support from friends and family, mild postpar- 
tum depression usually disappears quickly. If depression 
becomes severe, a mother cannot care for herself and the 
baby, and in rare cases, hospitalization may be necessary. 
Yet, medication, counseling, and support from others 
usually cure even severe depression in 3—6 months. 


Prevention 


Exercise can help enhance a new mother’s emotion- 
al well-being. New mothers should also try to cultivate 
good sleeping habits and learn to rest when they feel 
physically or emotionally tired. It’s important for a 
woman to learn to recognize her own warning signs of 
fatigue and respond to them by taking a break. 


Resources 


BOOKS 

Dunnewold, Ann, and Diane G. Sanford. Postpartum Survival 
Guide. Oakland, CA: NewHarbinger Publications, 1994. 

Kleiman, Karen R., and Valerie D. Raskin. This Isn’t What I 
Expected: Recognizing and Recovering from Depression 
and Anxiety after Childbirth. New York: Bantam Books, 
1994. 


ORGANIZATIONS 

Depression After Delivery (D.A.D.). P.O. Box 1282, Mor- 
risville, PA 19067. (800) 944-4773. 

Postpartum Support International. 927 North Kellog Ave., 
Santa Barbara, CA 93111. (805) 967-7636. 


David James Doermann 


Postpartum psychosis see Postpartum 
depression 


i Postpolio syndrome 


Definition 


Postpolio syndrome (PPS) is a condition that strikes 
survivors of the disease polio. PPS occurs about 20-30 
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years after the original bout with polio, and causes slow 
but progressive weakening of muscles. 


Description 


Polio is a disease caused by the poliovirus. It most 
commonly infects younger children, although it can also 
infect older children and adults. About 90% of people 
infected by poliovirus develop only a mild case or no ill- 
ness at all. However, infected people can continue to 
spread the virus to others. In its most severe form polio 
causes paralysis of the muscles of the legs, arms, and 
respiratory system. 


About 1% of all people infected with poliovirus 
develop the actual disease known as polio. In these cases, 
the virus (which enters the person’s body through the 
mouth) multiplies rapidly within the intestine. The virus- 
es then invade the nearby lymphatic system. Eventually, 
poliovirus enters the bloodstream, which allows it to gain 
access to the central nervous system or CNS (the brain 
and spinal cord). The virus may actually infect a nerve 
elsewhere in the body, and then spread along that nerve 
to enter the brain. 


The major illness associated with poliovirus often 
follows a mild illness, which has symptoms of fever, 
nausea, and vomiting. However, after a symptom-free 
interval of several days, the patient who is on the way to 
a major illness develops new symptoms such as 
headache and back and neck pain. These symptoms are 
due to invasion of the nervous system. The motor nerves 
(those nerves responsible for movement of the muscles) 
become inflamed, injured, and destroyed. The muscles, 
therefore, no longer receive any messages from the brain 
or spinal cord. The muscles become weak, floppy, and 
then totally paralyzed (unable to move). All muscle tone 
is lost in the affected limb, and the muscle begins to 
decrease in size (atrophy). The affected muscles are 
often only on one side (asymmetric paralysis) of the 
body. Sensation (the person’s ability to feel) is not 
affected in these paralyzed limbs. 


The maximum state of paralysis is usually reached 
within just a few days. The remaining, unaffected nerves 
then begin the process of attempting to grow branches to 
compensate (make up for) the destroyed nerves. This 
process continues for about six months. Whatever func- 
tion has not been regained in this amount of time will 
usually be permanently lost. 


Causes and symptoms 


PPS occurs in about 25% of patients, several 
decades after their original infection with polio. Howev- 
er, long-term follow-up indicates that two thirds of polio 
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survivors may experience new weakness. Several theo- 
ries exist as to the cause of this syndrome. 


One such theory has looked at the way function is 
regained by polio survivors. Three mechanisms seem to 
be at work: 


* injured nerves recuperate and begin functioning again 


e muscles which still have working nerve connections 
grow in size and strength, in order to take over for other 
paralyzed muscles 


e working nerves begin to send small branches out to 
muscles whose original nerves were destroyed by polio 


As a person ages, injured nerves that were able to 
regain function may fail again, as may muscles that have 
been over-worked for years in order to compensate for 
other paralyzed muscles. Even the uninjured nerves that 
provided new nerve twigs to the muscles may begin to fal- 
ter after years of relative over-activity. This theory, then, 
suggests that the body’s ability to compensate for destroyed 
nerves may eventually begin to fail. The compensating 
nerves and muscles grow older, and because they’ve been 
working so much harder over the years, they wear out rela- 
tively sooner than would be expected of normal nerves and 
muscles. Some researchers look at this situation as a form 
of premature aging, brought on by overuse. 


Other researchers note that normal aging includes 
the loss of a fair number of motor nerves. When a patient 
has already lost motor nerves through polio, normal loss 
of motor nerves through aging may cause the number of 
remaining working nerves to drop low enough to cause 
symptoms of weakness. 


Other theories of PPS include the possibility that 
particles of the original polioviruses remain in the body. 
These particles may exert a negative effect, decades later, 
or they may cause the body’s immune system to produce 
substances originally intended to fight the invading virus, 
but which may accidentally set off a variety of reactions 
within the body that actually serve to interfere with the 
normal functioning of the nerves and muscles. 


Still other researchers are looking at the possibility 
that polio patients have important spinal cord changes 
which, over time, affect the nerves responsible for move- 
ment. 


The symptoms of PPS include generalized fatigue, 
low energy, progressively increasing muscle weakness, 
shrinking muscle size (atrophy), involuntary twitching of 
the muscle fibers (fasciculations), painful muscles and 
joints, difficulties with breathing and swallowing, and 
sleep problems. 
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Survivors of polio may also develop arthritis of the 
spine, shoulders, or arms, related to the long-term use of 
crutches or overcompensation for weak leg muscles. 


Diagnosis 
Diagnosis is primarily through history. When a 
patient who has recovered from polio some decades pre- 


viously begins to experience muscle weakness, PPS must 
be strongly suspected. 


Treatment 


Just as there are no treatments available to reverse 
the original damage of polio, there are also no treatments 
available to reverse the damaging effects of postpolio 
syndrome. Attempts can be made to relieve some of the 
symptoms, however. 


Pain and inflammation of the muscles and joints can 
be treated with anti-inflammatory medications, applica- 
tion of hot packs, stretching exercises, and physical ther- 
apy. Exercises to maintain/increase flexibility are partic- 
ularly important. However, an exercise regimen must be 
carefully designed, so as not to strain already fatigued 
muscles and nerves. 


Some patients will require new types of braces to 
provide support for weakening muscles. Others will need 
to use wheelchairs or motorized scooters to maintain 
mobility. 


Sleep problems and respiratory difficulties may be 
related to each other. If breathing is labored during sleep, 
the blood’s oxygen content may drop low enough to 
interfere with the quality of sleep. This may require oxy- 
gen supplementation, or even the use of a machine to aid 
in breathing. 


Prognosis 


Prognosis for patients with postpolio syndrome is 
relatively good. It is a very slow, gradually progressing 
syndrome. Only about 20% of all patients with PPS will 
need to rely on new aids for mobility or breathing. It 
appears that the PPS symptoms reach their most severe 
about 30-34 years after original diagnosis of polio. 


Prevention 


There is no way to prevent PPS. However, paying 
attention to what types of exertion worsen symptoms 
may slow the progression of the syndrome. 
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KEY TERMS 


Asymmetric—Not occurring equally on both sides 
of the body. 


Atrophy—Shrinking, growing smaller in size. 
Flaccid—Weak, soft, floppy. 


Paralysis—The inability to voluntarily move. 
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Postpoliomyelitis muscular atrophy see 
Postpolio syndrome 

Postpoliomyelitis syndrome see Postpolio 
syndrome 

Poststreptococcal glomerulonephritis see 


Acute poststreptococcal 
glomerulonephritis 
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| Post-traumatic stress disorder 


Definition 


Post-traumatic stress disorder (PTSD) is a debilitat- 
ing condition that affects people who have been exposed 
to a major traumatic event. PTSD is characterized by 
upsetting memories or thoughts of the ordeal, “blunting” 
of emotions, increased arousal, and sometimes severe 
personality changes. 


Description 


Once called “shell shock” or battle fatigue, PTSD is 
most well known as a problem of war veterans returning 
from the battlefield. However, it can affect anyone who 
has experienced a traumatic event, such as rape, robbery, 
a natural disaster, or a serious accident. A diagnosis of a 
serious disease can trigger PTSD in some people. Con- 
sidered to be one of a group of conditions known as 
“anxiety disorders,” it can affect people of all ages who 
have experienced severe trauma. Children who have 
experienced severe trauma, such as war, a natural disas- 
ter, sexual or physical abuse, or the death of a parent, 
are also prone to PTSD. 


Causes and symptoms 


PTSD is a response to a profoundly disturbing 
event. It isn’t clear why some people develop PTSD 
following a trauma and others do not, although experts 
suspect it may be influenced both by the severity of the 
event, by the person’s personality and genetic make- 
up, and by whether or not the trauma was expected. As 
the individual struggles to cope with life after the 
event, ordinary events or situations reminiscent of the 
trauma often trigger frightening and vivid memories or 
“flashbacks.” Symptoms usually begin within three 
months of the trauma, although sometimes PTSD does- 
n’t develop until years after the initial trauma occurred. 
Once the symptoms begin, they may fade away again 
within six months. Others suffer with the symptoms for 
far longer and in some cases, the problem may become 
chronic. Some untreated Vietnam veterans with PTSD, 
for example, spent decades living alone in rural areas 
of the country, struggling to come to grips with the 
horror of war. 


Among the most troubling symptoms of PTSD are 
flashbacks, which can be triggered by sounds, smells, 
feelings, or images. During a flashback, the person 
relives the traumatic event and may completely lose 
touch with reality, suffering through the trauma for min- 
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KEY TERMS 


Benzodiazepine—A class of drugs that have a 
hypnotic and sedative action, used mainly as tran- 
quilizers to control symptoms of anxiety. 


Cognitive-behavioral therapy—A type of psy- 
chotherapy used to treat anxiety disorders (including 
PTSD) that emphasizes behavioral change, together 
with alteration of negative thought patterns. 


Selective serotonin reuptake inhibitor (SSRI)N—A 
class of antidepressants that work by blocking the 
reabsorption of serotonin in the brain, raising the 
levels of serotonin. SSRIs include Prozac, Zoloft, 
and Paxil. 


utes or hours at a time, believing that it is actually hap- 
pening all over again 


A variety of other symptoms may arise following 
the traumatic event. Sleep disorders such as night- 
mares or night terrors, or difficulty falling asleep may 
occur. Intense distress may be experienced when 
exposed to events that are associated with the trauma. 
Avoidance of thoughts surrounding the trauma or 
inability to remember the event and the accompanying 
emotions may also arise. Loss of interest in former 
pleasures (psychic numbing or blunting) or a sense of a 
shortened future may also be present. Startle reactions 
(hyper-alertness and strong reactions to unexpected 
noises), memory and concentration problems, moodi- 
ness, and violence may also be symptomatic. Children 
with PTSD may experience learning disabilities and 
memory or attention problems. They may become more 
dependent, anxious, or even self-abusing. Major depres- 
sion, anxiety disorders, substance abuse, adjustment 
disorder, development of hypochondria disorders, and 
organic brain disorders may be some of the psychiatric 
manifestations of exposure to traumatic stress. Recov- 
ery may be slowed by injuries, damage to property, loss 
of employment, or other major problems in the commu- 
nity due to disaster. 


Diagnosis 


Not every person who experiences a traumatic event 
will experience PTSD. A mental health professional will 
diagnose the condition if the symptoms of stress last for 
more than a month after a traumatic event. While a for- 
mal diagnosis of PTSD is made only in the wake of a 
severe trauma, it is possible to have a mild PTSD-like 
reaction following less severe stress. 
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Treatment 


Several factors have been shown to be important in 
the treatment of post-traumatic stress. These include 
proximity of the treatment to the site of the event, imme- 
diate intervention of therapy as soon as possible, and the 
expectation that the individual will eventually return to 
more normal functions. The most helpful treatment 
appears to be a combination of medication along with 
supportive and cognitive-behavioral therapies. 


Medications 


Medications used to reduce the symptoms of PTSD 
include anxiety-reducing medications and antidepres- 
sants, especially the selective serotonin reuptake 
inhibitors (SSRIs) such as fluoxetine (Prozac). Sleep 
problems can be lessened with brief treatment with an 
anti-anxiety drug, such as a benzodiazepine like alprazo- 
lam (Xanax), but long-term usage can lead to disturbing 
side effects, such as increased anger, drug tolerance, 
dependency, and abuse. 


Therapy 


Several types of therapy may be useful and they are 
often combined in a multi-faceted approach to under- 
stand and treat this condition. 


e Psychological debriefing may be used as facts are 
recounted. Impressions, thoughts, and emotions are 
expressed. These responses are then validated and con- 
firmed to be normal in response to an abnormal situa- 
tion. The therapist conducting the debriefing may rec- 
ommend coping skills. 


e Psychotherapy can help reduce negative thought pat- 
terns and self talk. This can be done on an individual 
basis or in groups with other PTSD sufferers. Family 
therapy can also be helpful. 


e Cognitive-behavioral therapy focuses on changing 
specific actions and thoughts. 


e Spiritual healing may also be employed and has been 
useful in some cases. 


Alternative treatment 


Several means of alternative treatment may be help- 
ful in combination with conventional therapy for reduc- 
tion of the symptoms of post-traumatic stress disorder. 
These include relaxation training, breathing techniques, 
spiritual treatment, and drama therapy, in which the event 
is re-enacted. 
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Prognosis 


The severity of the illness depends in part on 
whether the trauma was unexpected, the severity of the 
trauma, how chronic the trauma was (such as for vic- 
tims of sexual abuse), and the person’s inherent person- 
ality and genetic make-up. With appropriate medica- 
tion, emotional support, and counseling, most people 
show significant improvement. However, prolonged 
exposure to severe trauma, such as experienced by vic- 
tims of prolonged physical or sexual abuse and sur- 
vivors of the Holocaust, may cause permanent psycho- 
logical scars. 


Prevention 


More studies are needed to determine if PTSD can 
actually be prevented. Some measures that have been 
explored include controlling exposure to traumatic 
events through safety and security measures, psychologi- 
cal preparation for individuals who will be exposed to 
traumatic events (i.e. policemen, paramedics, soldiers), 
stress inoculation training (rehearsal of the event with 
small doses of the stressful situation), and psychological 
debriefing. 
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Postural drainage see Chest physical therapy 


Postural hypotension see Orthostatic 
hypotension 


Postviral thrombocytopenia see Idiopathic 
thrombocytopenic purpura 


Potassium hydroxide test see KOH test 


Potassium imbalance see Hyperkalemia; 
Hypokalemia 


PPD skin test see Tuberculin skin test 
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i Prader-Willi syndrome 


Definition 


Prader-Willi syndrome (PWS) is a genetic condition 
caused by the absence of chromosomal material from 
chromosome 15. The genetic basis of PWS is complex. 
Characteristics of the syndrome include developmental 
delay, poor muscle tone, short stature, small hands and 
feet, incomplete sexual development, and unique facial 
features. Insatiable appetite is a classic feature of PWS. 
This uncontrollable appetite can lead to health problems 
and behavior disturbances. 


Description 


The first patients with features of PWS were 
described by Dr. Prader, Dr. Willi, and Dr. Lambert in 
1956. Since that time, the complex genetic basis of 
PWS has begun to be understood. Initially, scientists 
found that individuals with PWS have a portion of 
genetic material deleted (erased) from chromosome 15. 
In order to have PWS, the genetic material must be 
deleted from the chromosome 15 received from one’s 
father. If the deletion is on the chromosome 15 inherit- 
ed from one’s mother a different syndrome develops. 
This was an important discovery. It demonstrated for 
the first time that the genes inherited from one’s mother 
can be expressed differently than the genes inherited 
from one’s father. 


Over time, scientists realized that some individuals 
with PWS do not have deleted genetic material from 
chromosome 15. Further studies found that these patients 
inherit both copies of chromosome 15 from their mother. 
This is not typical. Normally, an individual receives one 
chromosome 15 from their father and one chromosome 
15 from their mother. When a person receives both chro- 
mosomes from the same parent it is called “uniparental 
disomy.” When a person receives both chromosomes 
from his or her mother it is called “maternal uniparental 
disomy.” 


Scientists are still discovering other causes of 
PWS. A small number of patients with PWS have a 
change (mutation) in the genetic material on the chro- 
mosome 15 inherited from their father. This mutation 
prevents certain genes on chromosome 15 from work- 
ing properly. PWS develops when these genes do not 
work normally. 


Newborns with PWS generally have poor muscle 
tone (hypotonia) and do not feed well. This can lead to 
poor weight gain and failure to thrive. Genitalia can 
be smaller than normal. Hands and feet are also typi- 
cally smaller than normal. Some patients with PWS 
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have unique facial characteristics. These unique facial 
features are typically subtle and detectable only by 
physicians. 


As children with PWS age, development is typically 
slower than normal. Developmental milestones, such as 
crawling, walking and talking occur later than usual. 
Developmental delay continues into adulthood for 
approximately 50% of individuals with PWS. At about 
one to two years of age, children with PWS develop an 
uncontrollable, insatiable appetite. Left to their own 
devices, individuals with PWS will eat until they suffer 
from life-threatening obesity. The desire to eat can lead 
to significant behavior problems. 


The symptoms and features of PWS require life long 
support and care. If food intake is strictly monitored and 
various therapies provided, individuals with PWS have a 
normal life expectancy. 


PWS affects approximately 1 in 10,000 to 25,000 
live births. It is the most common genetic cause of life- 
threatening obesity. It affects both males and females. 
PWS can be seen in all races and ethnic groups. 


Causes and symptoms 


In order to comprehend the various causes of PWS, 
the nature of chromosomes and genes must be well 
understood. Human beings have 46 chromosomes in the 
cells of their body. Chromosomes contain genes, which 
regulate the function and development of the body. An 
individual’s chromosomes are inherited from his or her 
parents. Each parent normally gives a child 23 chromo- 
somes. A child normally receives 23 chromosomes from 
the egg and 23 chromosomes from the sperm. 


The 46 chromosomes in the human body are divided 
into pairs based on their physical characteristics. Each 
pair is assigned a number or a letter. When viewed under 
a microscope, chromosomes within the same pair appear 
identical because they contain the same genes. 


Most chromosomes have a constriction near the cen- 
ter called the centromere. The centromere separates the 
chromosome into long and short arms. The short arm of a 
chromosome is called the “p arm,” the long arm is called 
the “q arm.” 


Chromosomes in the same pair contain the same 
genes. However, some genes work differently depending 
on if they were inherited from the egg or the sperm. 
Sometimes, genes are silenced when inherited from the 
mother. Other times, genes are silenced when inherited 
from the father. When genes in a certain region on a 
chromosome are silenced, they are said to be “imprint- 
ed.” Imprinting is a normal process that does not typical- 
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ly cause disease. If normal imprinting is disrupted a 
genetic disease can develop. 


Individuals have two complete copies of chromo- 
some 15. One chromosome 15 is inherited from the 
mother, or “maternal” in origin. The other chromosome 
15 is inherited from the father, or “paternal” in origin. 


Chromosome 15 contains many different genes. 
There are several genes found on the q arm of chromo- 
some 15 that are imprinted. A gene called “SNPRN” is 
an example of one of these genes. It is normally imprint- 
ed, or silenced, if inherited from the mother. The imprint- 
ing of this group of maternal genes does not typically 
cause disease. The genes in this region should not be 
imprinted if paternal in origin. Normal development 
depends on these paternal genes being present and active. 
If these genes are deleted, not inherited, or incorrectly 
imprinted PWS develops. 


Seventy percent of the cases of PWS are caused when 
a piece of material is deleted, or erased, from the paternal 
chromosome 15. This deletion occurs in a specific region 
on the q arm of chromosome 15. The piece of chromoso- 
mal material that is deleted contains genes that must be 
present for normal development. These paternal genes 
must be working normally, because the same genes on the 
chromosome 15 inherited from the mother are imprinted. 
When these paternal genes are missing, the brain and other 
parts of the body do not develop as expected. This is what 
causes the symptoms associated with PWS. 


In 99% of the cases of PWS the deletion is sporadic. 
This means that it happens randomly and there is not an 
apparent cause. It does not run in the family. If a child 
has PWS due to a sporadic deletion in the paternal chro- 
mosome 15, the chance the parents could have another 
child with PWS is less than 1%. In fewer than 1% of the 
cases of PWS there is a chromosomal rearrangement in 
the family which causes the deletion. This chromosomal 
rearrangement is called a “translocation.” If a parent has 
a translocation the risk of having a child with PWS is 
higher than 1%. 


PWS can also develop if a child receives both chro- 
mosome 15s from his or her mother. This is seen in 
approximately 25% of the cases of PWS. Maternal uni- 
parental disomy for chromosome 15 leads to PWS 
because the genes on chromosome 15 that should have 
been inherited from the father are missing, and the genes 
on both the chromosome 15s inherited from the mother 
are imprinted. 


PWS caused by maternal uniparental is sporadic. 
This means that it occurs randomly and there is not an 
apparent cause. If a child has PWS due to maternal uni- 
parental disomy the chance the parents could have anoth- 
er child with PWS is less than 1%. 
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Approximately 3—4% of patients with PWS have a 
change (mutation) in a gene located on the q arm of chro- 
mosome 15. This mutation leads to incorrect imprinting. 
This mutation causes genes inherited from the father to 
be imprinted or silenced, which should not normally be 
imprinted. If a child has PWS due to a mutation that 
changes imprinting, the chance the parents could have 
another child with PWS is approximately 5%. 


Infants with PWS have weak muscle tone (hypoto- 
nia). This hypotonia causes problems with sucking and 
eating. Infants with PWS may have problems gaining 
weight. Some infants with PWS are diagnosed with “fail- 
ure to thrive” due to slow growth and development. Dur- 
ing infancy, babies with PWS may also sleep more than 
normal and have problems controlling their temperature. 


Some of the unique physical features associated 
with PWS can be seen during infancy. Genitalia that is 
smaller than normal is common. This may be more evi- 
dent in males with PWS. Hands and feet may also be 
smaller than average. The unique facial features seen in 
some patients with PWS may be difficult to detect in 
infancy. These facial features are very mild and do not 
cause physical problems. 


As early as 6 months, but more commonly between 
one to two years a compulsive desire to eat develops. 
This uncontrollable appetite is a classic feature of PWS. 
Individuals with PWS lack the ability to feel full or sati- 
ated. This uncontrollable desire to eat is thought to be 
related to a difference in the brain, which controls 
hunger. Over-eating (hyperpahgia), a lack of a desire to 
exercise, and a slow metabolism places individuals with 
PWS at high risk for severe obesity. Some individuals 
with PWS may also have a reduced ability to vomit. 


Behavior problems are a common feature of PWS. 
Some behavior problems develop from the desire to eat. 
Other reported problems include obsessive/compulsive 
behaviors, depression, and temper tantrums. Individuals 
with PWS may also pick their own skin (skin picking). 
This unusual behavior may be due to a reduced pain 
threshold. 


Developmental delay, learning disabilities, and 
mental retardation are associated with PWS. Approxi- 
mately 50% of individuals with PWS have developmen- 
tal delay. The remaining 50% are described as having 
mild mental retardation. The mental retardation can 
occasionally be more severe. Infants and children with 
PWS are often delayed in development. 


Puberty may occur early or late, but it is usually 
incomplete. In addition to the effects on sexual development 
and fertility, individuals do not undergo the normal adoles- 
cent growth spurt and may be short as adults. Muscles often 
remain underdeveloped and body fat is increased. 
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Diagnosis 


During infancy the diagnosis of PWS may be sus- 
pected if poor muscle tone, feeding problems, small gen- 
italia, or the unique facial features are present. If an 
infant has these features, testing for PWS should be per- 
formed. This testing should also be offered to children 
and adults who display features commonly seen in PWS 
(developmental delay, uncontrollable appetite, small gen- 
italia, etc.). There are several different genetic tests that 
can detect PWS. All of these tests can be performed from 
a blood sample. 


Methylation testing detects 99% of the cases of 
PWS. Methylation testing can detect the absence of the 
paternal genes that should be normally active on chromo- 
some 15. Although methylation testing can accurately 
diagnose PWS, it can not determine if the PWS is caused 
by a deletion, maternal uniparental disomy, or a mutation 
that disrupts imprinting. This information is important 
for genetic counseling. Therefore, additional testing 
should be performed. 


Chromosome analysis can determine if the PWS is 
the result of a deletion in the q arm of chromosome 15. 
Chromosome analysis, also called “karyotyping,” involves 
staining the chromosomes and examining them under a 
microscope. In some cases the deletion of material from 
chromosome 15 can be easily seen. In other cases, further 
testing must be performed. FISH (fluorescence in-situ 
hybridization) is a special technique that detects small 
deletions that cause PWS. 


More specialized DNA testing is required to detect 
maternal uniparental disomy or a mutation that disrupts 
imprinting. This DNA testing identifies unique DNA pat- 
terns in the mother and father. The unique DNA patterns 
are then compared with the DNA from the child with 
PWS. 


PWS can be detected before birth if the mother 
undergoes amniocentesis testing or chorionic villus 
sampling (CVS). This testing is only recommended if 
the mother or father is known to have a chromosome 
rearrangement, or if they already have a child with PWS 
syndrome. 


Treatment 


There is currently not a cure for PWS. Treatment 
during infancy includes therapies to improve muscle 
tone. Some infants with PWS also require special nipples 
and feeding techniques to improve weight gain. 


Treatment and management during childhood, ado- 
lescence, and adulthood is typically focused on weight 
control. Strict control of food intake is vital to prevent 
severe obesity. In many cases food must be made inac- 
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KEY TERMS 


Amniocentesis—A procedure in which a needle is 
inserted through a pregnant woman’s abdomen and 
into her uterus. Amniotic fluid is then removed from 
around the fetus and may be used for genetic testing. 


Centromere—Major constriction in a chromosome. 
Deletion—Removal of a piece of genetic material. 


DNA—Deoxyribonucleic acid. Genes are made of 
sections of DNA. 


FISH (Flourescence in-situ hybridization)—Tech- 
nique used to detect small deletions or rearrange- 
ments in chromosomes. 


Gene—Segment of DNA that controls the develop- 
ment and function of the body. Genes are contained 
within chromosomes. 


Hyperphagia—Over-eating. 


Hypotonia—Low muscle tone. 


cessible. This may involve unconventional measures 
such as locking the refrigerator or kitchen cabinets. A 
lifelong restricted-calorie diet and regular exercise pro- 
gram are also suggested. Unfortunately, diet medications 
have not been shown to significantly prevent obesity in 
PWS. However, growth hormone therapy has been 
shown to improve the poor muscle tone and reduced 
height typically associated with PWS. 


Special education may be helpful in treating devel- 
opmental delays and behavior problems. Individuals with 
PWS typically excel in highly structured environments. 


Prognosis 


Life expectancy is normal and the prognosis good, if 
weight gain is well controlled. 
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Butler, Merlin G., and Travis Thompson. “Prader-Willi Syn- 
drome: Clinical and Genetic Findings” The Endocrinolo- 
gist 10 (2000): 3S—16S. 
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Imprinting—Process that silences a gene or group 
of genes. The genes are silenced depending on if 
they are inherited through the egg or the sperm. 


Maternal—From one’s mother. 


Maternal uniparental disomy—Chromosome abnor- 
mality in which both chromosomes in a pair are 
inherited from one’s mother. 


Methylation testing—DNA testing that detects if a 
gene is active or imprinted. 


Mutation—A change in a gene. 
Paternal—From one’s father. 


Translocation—Chromosome abnormality in which 
chromosomes are rearranged and placed together. 


Uniparental disomy—Chromosome abnormality in 
which both chromosomes in a pair are inherited 
from the same parent. 


State, Matthew W., and Elisabeth Dykens. “Genetics of Child- 
hood Disorders: XV. Prader-Willi Syndrome: Genes, 
Brain and Behavior.” J. Am. Acad. Child. Adolesc. Psychi- 
atry 39, no. 6 (June 2000): 797-800. 


ORGANIZATIONS 

Alliance of Genetic Support Groups. 4301 Connecticut Ave. 
NW, Suite 404, Washington DC 20008. (202) 966-5557. 
<http://www.geneticalliance.org>. 

International Prader-Willi Syndrome Organization. <http:// 
www.ipwsp.org>. 

National Organization for Rare Disorders, Inc., P.O. Box 8923, 
New Fairfield, CT 06812. (800) 999-6673. <http://www. 
rarediseases.org>. 

Prader-Willi Foundation. 223 Main Street, Port Washington, 
NY 11050. (800)253-7993. <http://www.prader-willi.org>. 

Prader-Willi Syndrome Association(USA). 5700 Midnight Pass 
Rd., Sarasota, FL 34242. (800) 926-4797. <http://www. 
pwsusa.org>. 


OTHER 

GeneClinics. <http://www.geneclinics.org/profiles/pws/details. 
html>. 

OMIM. <http://www.ncbi.nlm.nih.gov/htbin-port/Omim/ 
dispmim? 176270. 


Holly Ann Ishmael, MS 
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f Precocious puberty 


Definition 


Sexual development before the age of eight in girls, 
and age 10 in boys. 


Description 


Not every child reaches puberty at the same time, 
but in most cases it’s safe to predict that sexual develop- 
ment will begin at about age 11 in girls and 12 or 13 in 
boys. However, occasionally a child begins to develop 
sexually much earlier. Between four to eight times more 
common in girls than boys, precocious puberty occurs in 
one out of every 5,000 to 10,000 U.S. children. 


Precocious puberty often begins before age 8 in 
girls, triggering the development of breasts and hair 
under the arms and in the genital region. The onset of 
ovulation and menstruation also may occur. In boys, the 
condition triggers the development of a large penis and 
testicles, with spontaneous erections and the production 
of sperm. Hair grows on the face, under arms and in the 
pubic area, and acne may become a problem. 


While the early onset of puberty may seem fairly 
benign, in fact it can cause problems when hormones 
trigger changes in the growth pattern, essentially halting 
growth before the child has reached normal adult height. 
Girls may never grow above 5 ft (152 cm) and boys often 
stop growing by about 5 ft 2 in (157 cm). 


The abnormal growth patterns are not the only prob- 
lem, however. Children with this condition look noticeably 
different than their peers, and may feel rejected by their 
friends and socially isolated. Adults may expect these chil- 
dren to act more maturely simply because they look so 
much older. As a result, many of these children—especially 
boys—are much more aggressive than others their own age, 
leading to behavior problems both at home and at school. 


Causes and symptoms 


Puberty begins when the brain secretes a hormone 
that triggers the pituitary gland to release gonadotropins, 
which in turn stimulate the ovaries or testes to produce 
sex hormones. These sex hormones (especially estrogen 
in girls and testosterone in boys) are what causes the 
onset of sexual maturity. 


The hormonal changes of precious puberty are nor- 
mal—it’s just that the whole process begins a few years 
too soon. Especially in girls, there is not usually any 
underlying problem that causes the process to begin too 
soon. However, some boys do inherit the condition; the 
responsible gene may be passed directly from father to 
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son, or inherited indirectly from the maternal grandfather 
through the mother, who does not begin early puberty 
herself). This genetic condition in girls can be traced in 
only about 1% of cases. 


In about 15% of cases, there is an underlying cause 
for the precious puberty, and it is important to search for 
these causes. The condition may result from a benign 
tumor in the part of the brain that releases hormones. 
Less commonly, it may be caused by other types of brain 
tumors, central nervous system disorders, or adrenal 
gland problems. 


Diagnosis 

Physical exams can reveal the development of sexu- 
al characteristics in a young child. Bone x rays can reveal 
bone age, and pelvic ultrasound may show an enlarged 
uterus and rule out ovarian or adrenal tumors. Blood tests 
can highlight higher-than-normal levels of hormones. 
MRI or CAT scans should be considered to rule out 
intracranial tumors. 


Treatment 


Treatment aims to halt or reverse sexual develop- 
ment so as to stop the accompanying rapid growth that 
will limit a child’s height. There are two possible 
approaches: either treat the underlying condition (such as 
an ovarian or intracranial tumor) or change the hormonal 
balance to stop sexual development. It may not be possi- 
ble to treat the underlying condition; for this reason, 
treatment is usually aimed at adjusting hormone levels. 


There are several drugs that have been developed to 
do this: 


e histrelin (Supprelin) 

e nafarelin (Synarel) 

e synthetic gonadotropin-releasing hormone agonist 
e deslorelin 

e ethylamide 

e triptorelin 


e leuprolide 


Prognosis 


Drug treatments can slow growth to 2-3 in (5-7.5 
cm) a year, allowing these children to reach normal adult 
height, although the long-term effects aren’t known. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 
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Preeclampsia and eclampsia 


Franck, Irene, and David Brownstone The Parent’s Desk Refer- 
ence. New York: Prentice Hall, 1991. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology. 6th ed. St. Louis: Mosby, 1997. 


ORGANIZATIONS 

National Institute of Child Health and Human Development. 
Bldg 31, Room 2A32, MSC 2425, 31 Center Drive, 
Bethesda, MD 20892-2425. (800) 505-2742. <http:// 
www.nichd.nih.gov/sids/sids.htm>. 


Carol A. Turkington 
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I Preeclampsia and eclampsia 


Definition 


Preeclampsia and eclampsia are complications of 
pregnancy. In preeclampsia, the woman has dangerously 
high blood pressure, swelling, and protein in the urine. If 
allowed to progress, this syndrome will lead to eclampsia. 


Description 


Blood pressure is a measurement of the pressure of 
blood on the walls of blood vessels called arteries. The 
arteries deliver blood from the heart to all of the tissues 
in the body. Blood pressure is reported as two numbers. 
For example a normal blood pressure is reported as 
110/70 mm Hg (read as 110 over 70 millimeters of mer- 
cury; or just 110 over 70). These two numbers represent 
two measurements, the systolic pressure and the diastolic 
pressure. The systolic pressure (the first number in the 
example; 110/70 mm Hg) measures the peak pressure of 
the blood against the artery walls. This higher pressure 
occurs as blood is being pumped out of the heart and into 
the circulatory system. The pumping chambers of the 
heart (ventricles) squeeze to force the blood out of the 
heart. The diastolic pressure (the second number in the 
example 110/70 mm Hg) measures the pressure during 
the filling of the ventricles. At this point, atria contract to 
fill the ventricles. Because the ventricles are relatively 
relaxed, and are not pumping blood into the arteries, the 
pressure in the arteries is lower as well. 


High blood pressure in pregnancy (hypertension) is 
a very serious complication. It puts both the mother and 
the fetus (developing baby) at risk for a number of prob- 
lems. Hypertension can exist in several different forms: 


¢ The preeclampsia-eclampsia continuum (also called 
pregnancy-induced hypertension or PIH). In this type 
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of hypertension, high blood pressure is first noted 
sometime after week 20 of pregnancy and is accompa- 
nied by protein in the urine and swelling. 


e Chronic hypertension. This type of hypertension usual- 
ly exists before pregnancy or may develop before week 
20 of pregnancy. 


e Chronic hypertension with superimposed preeclampsia. 
This syndrome occurs when a woman with pre-existing 
chronic hypertension begins to have protein in the urine 
after week 20 of pregnancy. 


e Late hypertension. This is a form of high blood pres- 
sure occurring after week 20 of pregnancy and is unac- 
companied by protein in the urine and does not 
progress the way preeclampsia-eclampsia does. 


Preeclampsia is most common among women who 
have never given birth to a baby (called nulliparas). 
About 7% of all nulliparas develop preeclampsia. The 
disease is most common in mothers under the age of 20, 
or over the age of 35. African-American women have 
higher rates of preeclampsia than do Caucasian women. 
Other risk factors include poverty, multiple pregnancies 
(twins, triplets, etc.), pre-existing chronic hypertension 
or kidney disease, diabetes, excess amniotic fluid, and a 
condition of the fetus called nonimmune hydrops. The 
tendency to develop preeclampsia appears to run in fami- 
lies. The daughters and sisters of women who have had 
preeclampsia are more likely to develop the condition. 


Causes and symptoms 


Experts are still trying to understand the exact caus- 
es of preeclampsia and eclampsia. It is generally accept- 
ed that preeclampsia and eclampsia are problematic 
because these conditions cause blood vessels to leak. The 
effects are seen throughout the body. 


e General body tissues. When blood vessels leak, they 
allow fluid to flow out into the tissues of the body. The 
result is swelling in the hands, feet, legs, arms, and 
face. While many pregnant women experience swelling 
in their feet, and sometimes in their hands, swelling of 
the upper limbs and face is a sign of a more serious 
problem. As fluid is retained in these tissues, the 
woman may experience significant weight gain (two or 
more pounds per week). 


e Brain. Leaky vessels can cause damage within the 
brain, resulting in seizures or coma. 


e Eyes. The woman may experience problems seeing, 
and may have blurry vision or may see spots. The retina 
may become detached. 


e Lungs. Fluid may leak into the tissues of the lungs, 
resulting in shortness of breath. 
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e Liver. Leaky vessels within the liver may cause it to 
swell. The liver may be involved in a serious complica- 
tion of preeclampsia, called the HELLP syndrome. In 
this syndrome, red blood cells are abnormally 
destroyed, chemicals called liver enzymes are abnor- 
mally high, and cells involved in the clotting of blood 
(platelets) are low. 


Kidneys. The small capillaries within the kidneys can 
leak. Normally, the filtration system within the kidney 
is too fine to allow protein (which is relatively large) to 
leave the bloodstream and enter the urine. In pre- 
eclampsia, however, the leaky capillaries allow protein 
to be dumped into the urine. The development of pro- 
tein in the urine is very serious, and often results in a 
low birth weight baby. These babies have a higher risk 
of complications, including death. 


Blood pressure. In preeclampsia, the volume of circulat- 
ing blood is lower than normal because fluid is leaking 
into other parts of the body. The heart tries to make up 
for this by pumping a larger quantity of blood with each 
contraction. Blood vessels usually expand in diameter 
(dilate) in this situation to decrease the work load on the 
heart. In preeclampsia, however, the blood vessels are 
abnormally constricted, causing the heart to work even 
harder to pump against the small diameters of the ves- 
sels. This causes an increase in blood pressure. 


The most serious consequences of preeclampsia and 
eclampsia include brain damage in the mother due to 
brain swelling and oxygen deprivation during seizures. 
Mothers can also experience blindness, kidney failure, 
liver rupture, and placental abruption. Babies born to 
preeclamptic mothers are often smaller than normal, 
which makes them more susceptible to complications 
during labor, delivery, and in early infancy. Babies of 
preeclamptic mothers are also at risk of being born pre- 
maturely, and can suffer the complications associated 
with prematurity. 


Diagnosis 


Diagnosing preeclampsia may be accomplished by 
noting painless swelling of the arms, legs, and/or face, in 
addition to abnormal weight gain. The patient’s blood 
pressure is taken during every doctor’s visit during preg- 
nancy. An increase of 30 mm Hg in the systolic pressure, 
or 15 mm Hg in the diastolic pressure, or a blood pressure 
reading greater than 140/90 mm Hg is considered indica- 
tive of preeclampsia. A simple laboratory test in the doc- 
tor’s office can indicate the presence of protein in a urine 
sample (a dipstick test). A more exact measurement of the 
amount of protein in the urine can be obtained by collect- 
ing urine for 24 hours, and then testing it in a laboratory 
to determine the actual quantity of protein present. A 24- 
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hour urine specimen containing more than 500 mg of pro- 
tein is considered indicative of preeclampsia. 


Treatment 


With mild preeclampsia, treatment may be limited to 
bed rest, with careful daily monitoring of weight, blood 
pressure, and urine protein via dipstick. This careful 
monitoring will be required throughout pregnancy, labor, 
delivery, and even for 2—4 days after the baby has been 
born. About 25% of all cases of eclampsia develop in the 
first few days after the baby’s birth. If the diastolic pres- 
sure does not rise over 100 mm Hg prior to delivery, and 
no other symptoms develop, the woman can continue 
pregnancy until the fetus is mature enough to be deliv- 
ered safely. Ultrasound tests can be performed to monitor 
the health and development of the fetus. 


If the diastolic blood pressure continues to rise over 
100 mm Hg, or if other symptoms like headache, vision 
problems, abdominal pain, or blood abnormalities 
develop, then the patient may require medications to 
prevent seizures. Magnesium sulfate is commonly given 
through a needle in a vein (intravenous, or IV). Medica- 
tions that lower blood pressure (antihypertensive drugs) 
are reserved for patients with very high diastolic pres- 
sures (over 110 mm Hg), because lowering the blood 
pressure will decrease the amount of blood reaching the 
fetus. This places the fetus at risk for oxygen depriva- 
tion. If preeclampsia appears to be progressing toward 
true eclampsia, then medications may be given in order 
to start labor. Babies can usually be delivered vaginally. 
After the baby is delivered, the woman’s blood pressure 
and other vital signs will usually begin to return to nor- 
mal quickly. 


Prognosis 


The prognosis in preeeclampsia and eclampsia 
depends on how carefully a patient is monitored. Very 
careful, consistent monitoring allows quick decisions to 
be made, and improves the woman’s prognosis. Still, the 
most common causes of death in pregnant women are 
related to high blood pressure. 


About 33% of all patients with preeclampsia will 
have the condition again with later pregnancies. 
Eclampsia occurs in about 1 out of every 200 women 
with preeclampsia. If not treated, eclampsia is almost 
always fatal. 


Prevention 


More information on how preeclampsia and 
eclampsia develop is needed before recommendations 


2693 


eisdwejda pue eisduiejdaa.1g 


Pregnancy 


KEY TERMS 


Capillary—the tiniest blood vessels with the small- 
est diameter. These vessels receive blood from the 
arterioles and deliver blood to the venules. 


Diastolic—The phase of blood circulation in which 
the heart’s pumping chambers (ventricles) are being 
filled with blood. During this phase, the ventricles 
are at their most relaxed, and the pressure against 
the walls of the arteries is at its lowest. 


Placenta—The organ that provides oxygen and 
nutrition from the mother to the fetus during preg- 
nancy. The placenta is attached to the wall of the 
uterus and leads to the fetus via the umbilical cord. 


Placental abruption—An abnormal separation of 
the placenta from the uterus before the birth of the 
baby, with subsequent heavy uterine bleeding. Nor- 
mally, the baby is born first and then the placenta is 
delivered within a half hour. 


can be made on how to prevent these conditions. 
Research is being done with patients in high risk groups 
to see if calcium supplementation, aspirin, or fish oil 
supplementation may help prevent preeclampsia. Most 
importantly, it is clear that careful monitoring during 
pregnancy is necessary to diagnose preeclampsia early. 
Although even carefully monitored patients may devel- 
op preeclampsia and eclampsia, close monitoring by 
practitioners will help decrease the complications of 
these conditions. 


Resources 


BOOKS 

Cunningham, F. Gary, et al. Williams Obstetrics. 20th ed. 
Stamford: Appleton & Lange, 1997. 

Mabie, William C., and Baha M. Sibai. “Hypertensive States of 
Pregnancy.” In Current Obstetric and Gynecologic Diag- 
nosis and Treatment, ed. Alan H. DeCherney and Martin 
L. Pernoll. Norwalk, CT: Appleton & Lange, 1994. 
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Caritis, Steve, et al. “Low-Dose Aspirin to Prevent Preeclamp- 
sia in Women at High Risk.” The New England Journal of 
Medicine 338, no. 11 (12 Mar. 1998): 701+. 

Kirchner, Jeffrey T. “Calcium Supplementation and Prevention 
of Preeclampsia.” American Family Physician 57, no. 4 
(15 Feb. 1998): 791+. 

Penny, J. A. “Blood Pressure Measurement in Severe 
Preeclampsia.” The Lancet 349, no. 9064 (24 May 1997): 
1518. 
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Systolic—The phase of blood circulation in which 
the heart’s pumping chambers (ventricles) are 
actively pumping blood. The ventricles are squeez- 
ing (contracting) forcefully, and the pressure against 
the walls of the arteries is at its highest. 


Urine dipstick test—A test using a small, chemical- 
ly treated strip that is dipped into a urine sample; 
when testing for protein, an area on the strip 
changes color depending on the amount of protein 
(if any) in the urine. 


Uterus—The muscular organ that contains the 
developing baby during pregnancy. 
Ventricles—The two chambers of the heart that are 
involved in pumping blood. The right ventricle 
pumps blood into the lungs to receive oxygen. The 
left ventricle pumps blood into the circulation of 
the body to deliver oxygen to all of the body’s 
organs and tissues. 


Pipkin, F. Broughton. “The Hypertensive Disorders of Preg- 
nancy.” British Medical Journal 311, no. 7005 (2 Sept. 
1995): 609+. 

Roberts, James M. “Prevention or Early Treatment of 
Preeclampsia.” The New England Journal of Medicine 
337, no. 2 (10 July 1997): 124+. 


ORGANIZATIONS 
American College of Obstetricians and Gynecologists. 409 
12th Street, S.W., P.O. Box 96920 


Rosalyn Carson-De Witt, MD 


I Pregnancy 


Definition 


The period from conception to birth. After the egg is 
fertilized by a sperm and then implanted in the lining of the 
uterus, it develops into the placenta and embryo, and later 
into a fetus. Pregnancy usually lasts 40 weeks, beginning 
from the first day of the woman’s last menstrual period, and 
is divided into three trimesters, each lasting three months. 


Description 


Pregnancy is a state in which a woman carries a fertil- 
ized egg inside her body. Due to technological advances, 
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pregnancy is increasingly occurring among older women 
in the United States. 


First month 


At the end of the first month, the embryo is about a 
third of an inch long, and its head and trunk—plus the 
beginnings of arms and legs—have started to develop. 
The embryo receives nutrients and eliminates waste 
through the umbilical cord and placenta. By the end of 
the first month, the liver and digestive system begin to 
develop, and the heart starts to beat. 


Second month 


In this month, the heart starts to pump and the ner- 
vous system (including the brain and spinal cord) begins 
to develop. The | in (2.5 cm) long fetus has a complete 
cartilage skeleton, which is replaced by bone cells by 
month’s end. Arms, legs and all of the major organs 
begin to appear. Facial features begin to form. 


Third month 


By now, the fetus has grown to 4 in (10 cm) and 
weighs a little more than an ounce (28 g). Now the major 
blood vessels and the roof of the mouth are almost com- 
pleted, as the face starts to take on a more recognizably 
human appearance. Fingers and toes appear. All the 
major organs are now beginning to form; the kidneys are 
now functional and the four chambers of the heart are 
complete. 


Fourth month 


The fetus begins to kick and swallow, although most 
women still can’t feel the baby move at this point. Now 4 
oz (112 g), the fetus can hear and urinate, and has estab- 
lished sleep-wake cycles. All organs are now fully 
formed, although they will continue to grow for the next 
five months. The fetus has skin, eyebrows, and hair. 


Fifth month 


Now weighing up to a 1 1b (454 g) and measuring 
8—12 in (20-30 cm), the fetus experiences rapid growth 
as its internal organs continue to grow. At this point, the 
mother may feel her baby move, and she can hear the 
heartbeat with a stethoscope. 


Sixth month 


Even though its lungs are not fully developed, a 
fetus born during this month can survive with intensive 
care. Weighing 1—1.5 lb (454—681 g), the fetus is red, 
wrinkly, and covered with fine hair all over its body. The 
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fetus will grow very fast during this month as its organs 
continue to develop. 


Seventh month 


There is a better chance that a fetus born during this 
month will survive. The fetus continues to grow rapidly, 
and may weigh as much as 3 lb (1.3 kg) by now. Now the 
fetus can suck its thumb and look around its watery 
womb with open eyes. 


Eighth month 


Growth continues but slows down as the baby begins 
to take up most of the room inside the uterus. Now weigh- 
ing 4—5 lbs (1.8—2.3 kg) and measuring 16—18 in (40-45 
cm) long, the fetus may at this time prepare for delivery 
next month by moving into the head-down position. 


Ninth month 


Adding 0.5 Ib (227 g) a week as the due date 
approaches, the fetus drops lower into the mother’s 
abdomen and prepares for the onset of labor, which may 
begin any time between the 37th and 42nd week of gesta- 
tion. Most healthy babies will weigh 6-9 Ibs (2.7-4 kg) 
at birth, and will be about 20 in long. 


Causes and symptoms 


The first sign of pregnancy is usually a missed men- 
strual period, although some women bleed in the begin- 
ning. A woman’s breasts swell and may become tender 
as the mammary glands prepare for eventual breastfeed- 
ing. Nipples begin to enlarge and the veins over the sur- 
face of the breasts become more noticeable. 


Nausea and vomiting are very common symptoms 
and are usually worse in the morning and during the 
first trimester of pregnancy. They are usually caused by 
hormonal changes, in particular, increased levels of 
progesterone. Women may feel worse when their stom- 
ach is empty, so it is a good idea to eat several small 
meals throughout the day, and to keep things like crack- 
ers on hand to eat even before getting out of bed in the 
morning. 


Many women also feel extremely tired during the 
early weeks. Frequent urination is common, and there 
may be a creamy white discharge from the vagina. Some 
women crave certain foods, and an extreme sensitivity to 
smell may worsen the nausea. Weight begins to increase. 


In the second trimester (13—28 weeks) a woman 
begins to look noticeably pregnant and the enlarged uterus 
is easy to feel. The nipples get bigger and darker, skin may 
darken, and some women may feel flushed and warm. 
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Pregnancy 


9th month 


6th month 


3rd month 


— Lumbar vertebrae 


Rectum 


Bladder 


Vagina 


Pregnancy usually lasts 40 weeks in humans, beginning from the first day of the woman’s last menstrual period, and is divid- 
ed into three trimesters. The illustration above depicts the position of the developing fetus during each trimester. (///ustration 


by Electronic Illustrators Group.) 


Appetite may increase. By the 22nd week, most women 
have felt the baby move. During the second trimester, nau- 
sea and vomiting often fade away, and the pregnant 
woman often feels much better and more energetic. Heart 
rate increases as does the volume of blood in the body. 


By the third trimester (29—40 weeks), many women 
begin to experience a range of common symptoms. 
Stretch marks may develop on abdomen, breasts and 
thighs, and a dark line may appear from the navel to 
pubic hair. A thin fluid may be expressed from the nip- 
ples. Many women feel hot, sweat easily and often find it 
hard to get comfortable. Kicks from an active baby may 
cause sharp pains, and lower backaches are common. 
More rest is needed as the woman copes with the added 
stress of extra weight. Braxton Hicks contractions may 
get stronger. 


At about the 36th week in a first pregnancy (later in 
repeat pregnancies), the baby’s head drops down low into 
the pelvis. This may relieve pressure on the upper 
abdomen and the lungs, allowing a woman to breathe 
more easily. However, the new position places more 
pressure on the bladder. 
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A healthy gain for most women is between 25 and 35 
pounds. Women who are overweight should gain less; and 
women who are underweight should gain more. On aver- 
age, pregnant women need an additional 300 calories a 
day. Generally, women will gain three to five pounds in 
the first three months, adding one to two pounds a week 
until the baby is born. An average, healthy full-term baby 
at birth weighs 7.5 lb (3.4 kg), and the placenta and fluid 
together weigh another 3.5 lb. The remaining weight that 
a woman gains during pregnancy is mostly due to water 
retention and fat stores. Her breasts, for instance, gain 
about 2 Ib. in weight, and she gains another 4 Ib due to the 
increased blood volume of pregnancy. 


In addition to the typical, common symptoms of preg- 
nancy, some women experience other problems that may 
be annoying, but which usually disappear after delivery. 
Constipation may develop as a result of food passing more 
slowly through the intestine. Hemorrhoids and heartburn 
are fairly common during late pregnancy. Gums may 
become more sensitive and bleed more easily; eyes may 
dry out, making contact lenses feel painful. Pica (a craving 
to eat substances other than food) may occur. Swollen 
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ankles and varicose veins may be a problem in the second 
half of pregnancy, and chloasma may appear on the face. 


Chloasma, also known as the “mask of pregnancy” 
or melasma, is caused by hormonal changes that result in 
blotches of pale brown skin appearing on the forehead, 
cheeks, and nose. These blotches may merge into one 
dark mask. It usually fades gradually after pregnancy, but 
it may become permanent or recur with subsequent preg- 
nancies. Some women also find that the line running 
from the top to the bottom of their abdomen darkens. 
This is called the linea nigra. 


While the above symptoms are all considered to be 
normal, there are some symptoms that could be a sign of 
a more dangerous underlying problem. A pregnant 
woman with any of the following signs should contact 
her doctor immediately: 


e abdominal pain 


¢ rupture of the amniotic sac or leaking of fluid from the 
vagina 


e bleeding from the vagina 
¢ no fetal movement for 24 hours (after the fifth month) 
e continuous headaches 


¢ marked, sudden swelling of eyelids, hands or face dur- 
ing the last three months 


¢ dim or blurry vision during last three months 


e persistent vomiting 


Diagnosis 

Many women first discover they are pregnant after a 
positive home pregnancy test. Pregnancy urine tests 
check for the presence of human chorionic gonadotropin 
(hCG), which is produced by a placenta. The newest 
home tests can detect pregnancy on the day of the missed 
menstrual period. 


Home pregnancy tests are more than 97% accurate if 
the result is positive, and about 80% accurate if the result 
is negative. If the result is negative and there is no men- 
strual period within another week, the pregnancy test 
should be repeated. While home pregnancy tests are very 
accurate, they are less accurate than a pregnancy test con- 
ducted at a lab. For this reason, women may want to con- 
sider having a second pregnancy test conducted at their 
doctor’s office to be sure of the accuracy of the result. 


Blood tests to determine pregnancy are usually used 
only when a very early diagnosis of pregnancy is needed. 
This more expensive test, which also looks for hCG, can 
produce a result within nine to 12 days after conception. 


Once pregnancy has been confirmed, there are a 
range of screening tests that can be done to screen for 
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birth defects, which affect about 3% of unborn children. 
Two tests are recommended for all pregnant women: 
alpha-fetoprotein (AFP) and the triple marker test. 


Other tests are recommended for women at higher 
risk for having a child with a birth defect. This would 
include women over age 35, who had another child or a 
close relative with a birth defect, or who have been 
exposed to certain drugs or high levels of radiation. 
Women with any of these risk factors may want to con- 
sider amniocentesis, chorionic villus sampling (CVS) 
or ultrasound. 


Other prenatal tests 


There are a range of other prenatal tests that are rou- 
tinely performed, including: 


e PAP test 

e gestational diabetes screening test at 24—28 weeks 
e tests for sexually transmitted diseases 

e urinalysis 

¢ blood tests for anemia or blood type 


e screening for immunity to various diseases, such as 
German measles 


Treatment 


Prenatal care is vitally important for the health of the 
unborn baby. A pregnant woman should be sure to eat a 
balanced, nutritious diet of frequent, small meals. 
Women should begin taking 400 mcg of folic acid sever- 
al months before becoming pregnant, as folic acid has 
been shown to reduce the risk of spinal cord defects, such 
as spina bifida. 


No medication (not even a nonprescription drug) 
should be taken except under medical supervision, since 
it could pass from the mother through the placenta to the 
developing baby. Some drugs, called teratogens, have 
been proven harmful to a fetus, but no drug should be 
considered completely safe (especially during early preg- 
nancy). Drugs taken during the first three months of a 
pregnancy may interfere with the normal formation of 
the baby’s organs, leading to birth defects. Drugs taken 
later on in pregnancy may slow the baby’s growth rate, or 
they may damage specific fetal tissue (such as the devel- 
oping teeth), or cause preterm birth. 


To have the best chance of having a healthy baby, a 
pregnant woman should avoid: 


e smoking 
e alcohol 


e street drugs 
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Alpha-fetoprotein—A substance produced by a 
fetus’s liver that can be found in the amniotic fluid 
and in the mother’s blood. Abnormally high levels 
of this substance suggests there may be defects in 
the fetal neural tube, a structure that will include 
the brain and spinal cord when completely devel- 
oped. Abnormally low levels suggest the possibility 
of Down syndrome. 


Braxton Hicks contractions—Short, fairly painless 
uterine contractions during pregnancy that may be 
mistaken for labor pains. They allow the uterus to 
grow and help circulate blood through the uterine 
blood vessels. 


Chloasma—A skin discoloration common during 
pregnancy, also known as the “mask of pregnancy” 
or melasma, in which blotches of pale brown skin 
appear on the face. It is usually caused by hormonal 
changes. The blotches may appear in the forehead, 
cheeks, and nose, and may merge into one dark 
mask. It usually fades gradually after pregnancy, but 
it may become permanent or recur with subsequent 
pregnancies. Some women may also find that the 


large amounts of caffeine 


e artificial sweeteners 


Nutrition 


Women should begin following a healthy diet even 
before they become pregnant. This means cutting back 
on high-calorie, high-fat, high-sugar snacks, and 
increasing the amount of fruits, vegetables and whole 
grains in her diet. Once she becomes pregnant, she 
should make sure to get at least six to 11 servings of 
breads and other whole grains, three to five servings of 
vegetables, two to four servings of fruits, four to six 
servings of milk and milk products, three to four serv- 
ings of meat and protein foods, and six to eight glasses 
of water. She should limit caffeine to no more than one 
soft drink or cup of coffee per day. 


Prognosis 


Pregnancy is a natural condition that usually causes 
little discomfort provided the woman takes care of her- 
self and gets adequate prenatal care. Childbirth educa- 
tion classes for the woman and her partner help prepare 
the couple for labor and delivery. 
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line running from the top to the bottom of their 
abdomen darkens. This is called the linea nigra. 


Embryo—An unborn child during the first eight 
weeks of development following conception (fertil- 
ization with sperm). For the rest of pregnancy, the 
embryo is known as a fetus. 


Fetus—An unborn child from the end of the eighth 
week after fertilization until birth. 


Human chorionic gonadotropin (hCG)—A hor- 
mone produced by the placenta during pregnancy. 


Placenta—The organ that develops in the uterus 
during pregnancy that links the blood supplies of 
the mother and baby. 


Rhythm method—The oldest method of contracep- 
tion with a very high failure rate, in which partners 
periodically refrain from having sex during ovula- 
tion. Ovulation is predicted on the basis of a 
woman’s previous menstrual cycle. 


Spina bifida—A congenital defect in which part of 
the vertebrae fail to develop completely, leaving a 
portion of the spinal cord exposed. 


Prevention 


There are many ways to avoid pregnancy. A woman 
has a choice of many methods of contraception which 
will prevent pregnancy, including (in order of least to 
most effective): 


e spermicide alone 

* natural (rhythm) method 

e diaphragm or cap alone 

e condom alone 

e diaphragm with spermicide 

e condom with spermicide 

e intrauterine device (IUD) 

* contraceptive pill 

e sterilization (either a man or woman) 


e avoiding intercourse 


Resources 


BOOKS 
Brott, Armin, and Jennifer Ash. The Expectant Father. New 
York: Abbeville Press, 1995. 
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Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
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Harvard University Press, 1996. 

Cunningham, F. Gary, et al. Williams Obstetrics, 20th ed. 
Stamford, CT: Appleton & Lange, 1997. 

Eisenberg, Arlene, Heidi E. Murkoff, and Sandee E. Hathaway. 
What to Expect When You're Expecting. New York: Work- 
man Publishing Co., 1995. 

Johnson, Robert V. Mayo Clinic Complete Book of Pregnancy 
and Baby’s First Year. New York: William Morrow and 
Co., Inc., 1994. 

Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology, 6th ed. St. Louis: Mosby, 1997. 
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birth. New York: Ballantine, 1998. 


ORGANIZATION 
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Debra L. Gordon 


Pregnancy-induced high blood pressure see 
Preeclampsia and eclampsia 


Pregnancy test see Human chorionic 
gonadotropin pregnancy test 


Preleukemia see Myelodysplastic syndrome 


Premature atrial contractions see Atrial 
ectopic beats 


Premature birth see Prematurity 


f Premature ejaculation 


Definition 


Premature ejaculation occurs when male sexual cli- 
max (orgasm) occurs before a man wishes it or too 
quickly during intercourse to satisfy his partner. 


Description 


Premature ejaculation is the most commonly report- 
ed sexual complaint of men and couples. The highest 
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number of complaints is among teenage, young adult, 
and sexually inexperienced males. Increased risk is asso- 
ciated with sexual inexperience and lack of knowledge of 
normal male sexual responses. 


Causes and symptoms 


There are several reasons why a man may ejaculate 
prematurely. For some men, the cause is due to an innate 
reflex or psychological predisposition of the nervous sys- 
tem. Sometimes it can be caused by certain drugs, such 
as non-prescription cold medications. Psychological fac- 
tors, such as stress, fear, or guilt can also play a role. 
Examples of psychological factors include guilt that the 
sexual activity is wrong or sinful, fear of getting caught, 
or stress from problems at work or home. 


In general, symptoms are when a male reaches cli- 
max in less than two minutes or when it occurs before the 
male or couple want it to occur. 


Diagnosis 

There are no tests used to diagnose premature ejacu- 
lation. It is usually determined by the male involved 
based on his belief that he reached orgasm too quickly. 
General guidelines for premature ejaculation is if it 
occurs in two minutes or less, or prior to about 15 thrusts 
during sexual intercourse. 


Treatment 


In 1966, William H. Masters and Virginia E. John- 
son published Human Sexual Response, in which they 
broke the first ground in approaching this topic from a 
new perspective. Their method was devised by Dr. James 
Seman and has been modified subsequently by Dr. Helen 
Singer Kaplan and others. 


A competent and orthodox sex therapist will spend 
much more time focusing on the personal than the sexual 
relationship between the two people who come for treat- 
ment. Without emotional intimacy, sexual relations are 
superficial and sexual problems such as premature ejacu- 
lation are not always overcome. 


With that foremost in mind, a careful plan is out- 
lined that requires dedication, patience, and commitment 
by both partners. It necessarily begins by prohibiting 
intercourse for an extended period of time—at least a 
week, often a month. This is very important to the man 
because “performance anxiety” is the greatest enemy of 
performance. If he knows he cannot have intercourse he 
is able to relax and focus on the exercises. The first stage 
is called “sensate focus” and involves his concentration 
on the process of sexual arousal and climax. He should 
learn to recognize each step in the process, most particu- 
larly the moment just before the “point of no return.” Ide- 
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ally, this stage of treatment requires the man’s partner to 
be devoted to his sensations. In order to regain equality, 
he should in turn spend separate time stimulating and 
pleasing his mate, without intercourse. 


At this point the techniques diverge. The original 
“squeeze technique” requires that the partner become 
expert at squeezing the head of the penis at intervals to 
prevent orgasm. The modified procedure, described by 
Dr. Ruth Westheimer, calls upon the man to instruct the 
partner when to stop stimulating him to give him a 
chance to draw back. A series of stages follows, each 
offering greater stimulation as the couple gains greater 
control over his arousal. This whole process has been 
called “outercourse.” After a period of weeks, they will 
have together retrained his response and gained satisfac- 
tory control over it. In addition, they will each have 
learned much about the other’s unique sexuality and 
ways to increase each other’s pleasure. 


With either technique, the emphasis is on the mutual 
goal of satisfactory sexual relations for both partners. 


However, the 1990s ushered in a new era in the treat- 
ment of premature ejaculation when physicians discov- 
ered that certain antidepression drugs had a side effect of 
delaying ejaculation. Clinical studies have shown that a 
class of antidepressants called selective seratonin reup- 
take inhibitors (SSRIs) can be very effective in prolong- 
ing the time to ejaculation. The individual drugs and the 
average amount of time they delay ejaculation are fluox- 
etine (Prozac), one to two minutes with doses of 20-40 
milligrams per day (mg/day) and eight minutes with 60 
mg/day; paroxetine (Paxil), three to 10 minutes with 
doses of 20—40 mg/day; and sertraline (Zoloft), two to 
five minutes with doses of 50-200 mg/day. 


Alternative treatment 


There are several alternative products, usually found 
in health food and nutrition stores, designed to be 
sprayed or rubbed on the penis to delay ejaculation. 
Although the products promise results, there are no valid 
clinical studies to support the claims. A device called a 
testicular restraint, sold through erotic mail-order maga- 
zines, sometimes helps men delay ejaculation. The Vel- 
cro-like device restrains the testicles from their natural 
tendency to move during sex. Testicular movement can 
cause premature ejaculation. 


Prognosis 


The “squeeze technique” has elicited a 95% success 
rate, whereby the patient is able to control ejaculation. 
Treatment with SSRIs is effective in 85-90% of cases. 
However, the effectiveness begins to decrease after five 
weeks of daily administration. Although more studies are 
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needed, this suggests the SSRIs are more effective when 
used on an as-needed basis. 


Prevention 


The best prevention is obtaining adequate informa- 
tion on normal sexual responses of males before having 
sex. It is also helpful to have sex in a comfortable, 
relaxed, private setting, free of guilt, stress, and fear. 


Resources 


BOOKS 
Masters, William H., Virginia E. Johnson, and Robert C. 


Kolodny. Heterosexuality. New York: Harper Collins Pub- 
lishers, Inc. 1994, pp. 101-135. 


PERIODICALS 

“Lengthen Your Fuse.” Men’s Health (November 1999): 56. 

Holzapfel, Stephen. “The Physician’s Role in Dealing With 
Men’s Sexual Health Concerns.” The Canadian Journal of 
Human Sexuality (Fall 1998): 273-274. 

Rowland, David L. and Burnett, Arthur L. “Pharmacotherapy 
in the Treatment of Male Sexual Dysfunction.” The Jour- 
nal of Sex Research (August 2000): 226+. 


ORGANIZATIONS 

American Association for Marriage and Family Therapy. 1100 
17th St. NW, 10th Floor, Washington, DC 20036. (202) 
452-0109. <http://www.aamft.org>. 

American Association of Sex Educators, Counselors, and Ther- 
apists. P.O. Box 5488, Richmond, VA 23220. <http:// 
www.aasect.org>. 

Sexuality Information and Education Council of the U.S. 130 
W. 42nd St., Ste. 350, New York, NY 10036. (212) 819- 
9770. <http://www.siecus.org>. 


Ken R. Wells 


| Premature labor 


Definition 


Premature labor is the term to describe contractions 
of the uterus that begin at 20-36 weeks of a pregnancy. 


Description 


The usual length of a human pregnancy is 38—42 
weeks after the first day of the last menstrual period. 
Labor is a natural series of events that indicate that the 
birth process is starting. Premature labor is defined as 
contractions that occur after 20 weeks and before 37 
weeks during the term of pregnancy. The baby is more 
likely to survive and be healthy if it remains in the uterus 
for the full term of the pregnancy. It is estimated that 
around 10% of births in the United States occur during 
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the premature period. Premature birth is the greatest 
cause of newborn illness and death. In the United States, 
prematurity has a greater impact on African-Americans. 


Causes and symptoms 


The causes of premature labor cannot always be deter- 
mined. Some research suggests that infection of the urinary 
or reproductive tract may stimulate premature labor and 
premature births. Multiple pregnancies (twins, triplets, etc.) 
are more likely to result in to premature labor. Smoking, 
alcohol use, drug abuse, and poor nutrition can increase 
the risk of premature labor and birth. Adolescent mothers 
are also at higher risk for premature delivery. Women 
whose mothers took diethylstilbestrol (DES) when they 
carried them are more likely to deliver prematurely, as are 
women who have had previous surgery on the cervix. 


The symptoms of premature labor can include con- 
tractions of the uterus or tightening of the abdomen, 
which occurs every ten minutes or more frequently. 
These contractions usually increase in frequency, dura- 
tion, and intensity, and may or may not be painful. Other 
symptoms associated with premature labor can include 
menstrual-like cramps, abdominal cramping with or 
without diarrhea, pressure or pain in the pelvic region, 
low backache, or a change in the color or amount of vagi- 
nal discharge. As labor progresses, the cervix or opening 
of the uterus will open (dilate) and the tissue around it 
will become thinner (efface). Premature rupture of 
membranes (when the water breaks) may also occur. 


An occasional contraction can occur anytime during 
the pregnancy and does not necessarily indicate that 
labor is starting. Premature contractions are sometimes 
confused with Braxton Hicks contractions, which can 
occur throughout the pregnancy. Braxton Hicks contrac- 
tions do not cause the cervix to open or efface, and are 
considered “false labor.” 


Diagnosis 


The health care provider will conduct a physical 
examination and ask about the timing and intensity of 
the contractions. A vaginal examination is the only way 
to determine if the cervix has started to dilate or efface. 
Urine and blood samples may be collected to screen for 
infection. A vaginal culture (a cotton-tipped swab is used 
to collect some fluid and cells from the vagina) may be 
done to look for a vaginal infection. A fetal heart monitor 
may be placed on the mother’s abdomen to record the 
heartbeat of the fetus and to time the contractions. A fetal 
ultrasound may be performed to determine the age and 
weight of the fetus, the condition of the placenta, and to 
see if there is more than one fetus present. Amniocente- 
sis will sometimes be performed. This is a procedure 
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where a needle-like tube is inserted through the mother’s 
abdomen to draw out some of the fluid surrounding the 
fetus. Analysis of the amniotic fluid can determine if the 
baby’s lungs are mature. A baby with mature lungs is 
much more likely to survive outside the uterus. 


Treatment 


The goal of treatment is to stop the premature labor 
and prevent the fetus from being delivered before it is full 
term. A first recommendation may be for the woman with 
premature contractions to lie down with feet elevated and 
to drink juice or other fluids. If contractions continue or 
increase, medical attention should be sought. In addition 
to bed rest, medical care may include intravenous fluids. 
Sometimes, this extra fluid is enough to stop contractions. 
In some cases, oral or injectable drugs like terbutaline sul- 
fate, ritodrine, magnesium sulfate, or nifedipine must be 
given to stop the contractions. These are generally very 
effective; however, as with any drug therapy, there are 
risks of side effects. Some women may need to continue 
on medication for the duration of the pregnancy. Antibi- 
otics may be prescribed if a vaginal or urinary tract infec- 
tion is detected. If the membranes have already ruptured, 
it may be difficult or impossible to stop premature labor. 
If infection of the membranes that cover the fetus 
(chorioamnionitis) develops, the baby must be delivered. 


Prognosis 


If premature labor is managed successfully, the 
pregnancy may continue normally for the delivery of a 
healthy infant. Once symptoms of preterm labor occur 
during the pregnancy, the mother and fetus need to be 
monitored regularly since it is likely that premature labor 
will occur again. If the preterm labor cannot be stopped 
or controlled, the infant will be delivered prematurely. 
These infants that are born prematurely have an 
increased risk of health problems including birth 
defects, lung problems, mental retardation, blindness, 
deafness, and developmental disabilities. If the infant is 
born too early, its body systems may not be mature 
enough for it to survive. Evaluating the infant’s lung 
maturity is one of the keys to determining its chance of 
survival. Fetuses delivered further into pregnancy and 
those with more mature lungs are more likely to survive. 


Prevention 


Smoking, poor nutrition, and drug or alcohol abuse 
can increase the risk of premature labor and early delivery. 
Smoking and drug or alcohol use should be stopped. A 
healthy diet and prenatal vitamin supplements (prescribed 
by the health care provider) are important for the growth of 
the fetus and the health of the mother. Pregnant women are 
advised to see a health care provider early in the pregnancy 
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KEY TERMS 


Braxton Hicks contractions—Tightening of the 
uterus or abdomen that can occur throughout 
pregnancy. These contractions do not cause 
changes to the cervix and are sometimes called 
false labor or practice contractions. 


Cervix —The opening at the bottom of the uterus, 
which dilates or opens in order for the fetus to 
pass into the vagina or birth canal during the 
delivery process. 


Contraction—A tightening of the uterus during 
pregnancy. Contractions may or may not be 
painful and may or may not indicate labor. 


and receive regular prenatal examinations throughout the 
pregnancy. The health care provider should be informed of 
any medications that the mother is receiving and any health 
conditions that exist before and during the pregnancy. 


Resources 


BOOKS 
Berkow, Robert, et al., eds. Merck Manual of Diagnosis and 
Therapy. 16th ed. Merck Research Laboratories, 1992. 


PERIODICALS 

Guinn D. A., et al. “Management Options in Women with 
Preterm Uterine Contractions: A Randomized Clinical 
Trial.” American Journal of Obstetrics and Gynecology 
177 (Oct. 1997): 814-818. 

Hueston, W. J. “Variations Between Family Physicians and 
Obstetricians in the Evaluation and Treatment of Preterm 
Labor.” Journal of Family Practice 45 (Oct. 1997): 336-340. 


ORGANIZATIONS 

March of Dimes Birth Defects Foundation. 1275 Mamaroneck 
Ave., White Plains, NY 10605. (914) 428-7100. <http:// 
www.modimes.org>. 


OTHER 
“Am I in Labor?” The Virtual Hospital Page. University of 
Towa. <http://www.vh.org>. 


Altha Roberts Edgren 


i Premature menopause 


Definition 


The average age at which American women go 
through menopause is 51 years. If menopause (hormon- 
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al changes at the end of the female reproductive years) 
occurs before age 40, it is said to be premature 
menopause. Possible causes include autoimmune prob- 
lems and common cancer treatments. 


Description 


About half of all women will go through menopause 
before age 51 and the rest will go through it after. Most 
women will finish menopause between the ages of 42 
and 58. A small number of women will find that their 
periods stop prematurely, before age 40. 


Causes and symptoms 


There are many possible causes of premature 
menopause. Women who have premature menopause 
often have autoimmune disorders like thyroid disease 
or diabetes mellitus. In these diseases, the body pro- 
duces antibodies to one or more of its own organs. These 
antibodies interfere with the normal function of the 
organ. Just as antibodies might attack the thyroid or the 
pancreas (causing thyroid disease or diabetes), antibod- 
ies may attack the ovaries and stop the production of 
female hormones. 


Cancer treatments like chemotherapy or radiation 
can cause premature menopause. The risk depends on the 
type and length of treatment and the age of the woman 
when she first begins radiation or chemotherapy. 


If the ovaries are surgically removed (during a hys- 
terectomy, for example) menopause will occur within a 
few days, no matter how old the woman is. 


The symptoms of premature menopause are similar 
to those of menopause at any time. Menstrual periods 
stop and women may notice hot flashes, vaginal dryness, 
mood swings, and sleep problems. Sometimes the first 
symptom of premature menopause is infertility. A 
woman may find that she cannot become pregnant 
because she is not ovulating (producing eggs) anymore. 


When menopause occurs after the ovaries are surgi- 
cally removed, the symptoms begin within several days 
after surgery and tend to be more severe. This happens 
because the drop in the level of estrogen is dramatic, 
unlike the gradual drop that usually occurs. 


Diagnosis 


Premature menopause can be confirmed by blood 
tests to measure the levels of follicle stimulating hormone 
(FSH) and luteinizing hormone (LH). The levels of these 
hormones will be higher if menopause has occurred. 


Because premature menopause is often associated 
with other hormonal problems, women who have prema- 
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Autoimmune diseases—Diseases in which the 
body creates antibodies that attack one of its own 
organs. 


Follicle stimulating hormone (FSH) —A female 
hormone that regulates ovulation and menstruation. 


Hormone replacement therapy (HRT)—Replace- 
ment of estrogen and progesterone lost by women 
who have gone through menopause. Hormone 
replacement therapy has been shown to lower the 
risk of osteoporosis and heart disease in elderly 
women. 


Luteinizing hormone (LH) —A female hormone 
that regulates ovulation and menstruation. 


Menopause—The end of a woman’s reproductive 
years. The hormonal changes that accompany 
menopause include the hot flashes, vaginal dry- 
ness, mood swings, sleep problems, and the end 
of menstrual periods. Commonly known as “the 
change” or “the change of life.” 


ture menopause should be screened for diabetes, thyroid 
disease, and similar diseases. 


Treatment 


There is no treatment to reverse premature menopause. 
Hormone replacement therapy (HRT) can prevent the 
common symptoms of menopause and lower the long-term 
risk of osteoporosis. Women who have premature 
menopause should take HRT. Estrogen relieves the unpleas- 
ant symptoms of menopause, including the hot flashes and 
the vaginal dryness. Estrogen is especially important for 
women who go through premature menopause. The long- 
term health risks of menopause (osteoporosis and increased 
risk of heart disease) are even more likely to occur after pre- 
mature menopause. However, women who have certain 
medical conditions (like liver disease, uterine cancer, or 
breast cancer) may not be candidates for estrogen. 


If a woman still has her uterus after premature 
menopause, she will also need to take progesterone along 
with the estrogen. If her uterus has been removed, estro- 
gen alone will be enough. 


Women who wish to become pregnant after prema- 
ture menopause now have the option of fertility treat- 
ments using donor eggs. This is similar to in vitro fertil- 
ization, but the eggs come from a donor instead of the 
woman who is trying to become pregnant. 
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Prevention 


Premature menopause cannot be prevented. 


Resources 


BOOKS 

Hall, Janet E. “Amenorrhea.” In Primary Care of Women, ed. 
Karen J. Carlson and Stephanie A. Eisenstat. St. Louis: 
Mosby- Year Book, Inc., 1995. 

Martin, Kathryn A. “Menopause and Estrogen Replacement 
Therapy.” In Primary Care of Women, ed. Karen J. Carl- 
son and Stephanie A. Eisenstat. St. Louis: Mosby- Year 
Book, Inc., 1995. 


Amy B. Tuteur, MD 


f Premature rupture of 


membranes 
Definition 


Premature rupture of membranes (PROM) is an 
event that occurs during pregnancy when the sac con- 
taining the developing baby (fetus) and the amniotic 
fluid bursts or develops a hole prior to the start of labor. 


Description 


During pregnancy, the unborn baby (fetus) is sur- 
rounded and cushioned by a liquid called amniotic fluid. 
This fluid, along with the fetus and the placenta, is 
enclosed within a sac called the amniotic membrane. The 
amniotic fluid is important for several reasons. It cush- 
ions and protects the fetus, allowing the fetus to move 
freely. The amniotic fluid also allows the umbilical cord 
to float, preventing it from being compressed and cutting 
off the fetus’s supply of oxygen and nutrients. The amni- 
otic membrane contains the amniotic fluid and protects 
the fetal environment from the outside world. This barri- 
er protects the fetus from organisms (like bacteria or 
viruses) that could travel up the vagina and potentially 
cause infection. 


Although the fetus is almost always mature at 36—40 
weeks and can be born without complication, a normal 
pregnancy lasts an average of 40 weeks. At the end of 40 
weeks, the pregnancy is referred to as being “term.” At 
term, labor usually begins. During labor, the muscles of 
the uterus contract repeatedly. This allows the cervix to 
begin to grow thinner (called effacement) and more open 
(dilatation). Eventually, the cervix will become com- 
pletely effaced and dilated. In the most common 
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Premature rupture of membranes 


sequence of events (about 90% of all deliveries), the 
amniotic membrane breaks (ruptures) around this time. 
The baby then leaves the uterus and enters the birth 
canal. Ultimately, the baby will be delivered out of the 
mother’s vagina. In the 30 minutes after the birth of the 
baby, the placenta should separate from the wall of the 
uterus and be delivered out of the vagina. 


Sometimes the membranes burst before the start of 
labor, and this is called premature rupture of membranes 
(PROM). There are two types of PROM. One occurs at a 
point in pregnancy before normal labor and delivery 
should take place. This is called preterm PROM. The other 
type of PROM occurs at 36—40 weeks of pregnancy. 


PROM occurs in about 10% of all pregnancies. Only 
about 20% of these cases are preterm PROM. Preterm 
PROM is responsible for about 34% of all premature 
births. 


Causes and symptoms 


The causes of PROM have not been clearly identi- 
fied. Some risk factors include smoking, multiple preg- 
nancies (twins, triplets, etc.), and excess amniotic fluid 
(polyhydramnios). Certain procedures carry an increased 
risk of PROM, including amniocentesis (a diagnostic 
test involving extraction and examination of amniotic 
fluid) and cervical cerclage (a procedure in which the 
uterus is sewn shut to avoid premature labor). A condi- 
tion called placental abruption is also associated with 
PROM, although it is not known which condition occurs 
first. In some cases of preterm PROM, it is believed that 
bacterial infection of the amniotic membrane causes it to 
weaken and then break. However, most cases of PROM 
and infection occur in the opposite order, with PROM 
occurring first followed by an infection. 


The main symptom of PROM is fluid leaking from 
the vagina. It may be a sudden, large gush of fluid, or it 
may be a slow, constant trickle of fluid. The complica- 
tions that may follow PROM include premature labor 
and delivery of the fetus, infections of the mother and/or 
the fetus, and compression of the umbilical cord (leading 
to oxygen deprivation in the fetus). 


Labor almost always follows PROM, although the 
delay between PROM and the onset of labor varies. When 
PROM occurs at term, labor almost always begins within 
24 hours. Earlier in pregnancy, labor can be delayed up to 
a week or more after PROM. The chance of infection 
increases as the time between PROM and labor increases. 
While this may cause doctors to encourage labor in the 
patient who has reached term, the risk of complications in 
a premature infant may cause doctors to try delaying 
labor and delivery in the case of preterm PROM. 
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The types of infections that can complicate PROM 
include amnionitis and endometritis. Amnionitis is an 
infection of the amniotic membrane. Endometritis is an 
infection of the innermost lining of the uterus. Amnioni- 
tis occurs in 0.5-1% of all pregnancies. In the case of 
PROM at term, amnionitis complicates about 3-15% of 
pregnancies. About 15-23% of all cases of preterm 
PROM will be complicated by amnionitis. The presence 
of amnionitis puts the fetus at great risk of developing an 
overwhelming infection (sepsis) circulating throughout 
its bloodstream. Preterm babies are the most susceptible 
to this life-threatening infection. One type of bacteria 
responsible for overwhelming infections in newborn 
babies is called group B streptococci. 


Diagnosis 


Depending on the amount of amniotic fluid leaking 
from the vagina, diagnosing PROM may be easy. Some 
doctors note that amniotic fluid has a very characteristic 
musty smell. A pelvic exam using a sterile medical 
instrument (speculum) may reveal a trickle of amniotic 
fluid leaving the cervix, or a pool of amniotic fluid col- 
lected behind the cervix. One of two easy tests can be 
performed to confirm that the liquid is amniotic fluid. A 
drop of the fluid can be placed on nitrazine paper. 
Nitrazine paper is made so that it turns from yellowish 
green to dark blue when it comes in contact with amniot- 
ic fluid. Another test involves smearing a little of the 
fluid on a slide, allowing it to dry, and then viewing it 
under a microscope. When viewed under the microscope, 
dried amniotic fluid will be easy to identify because it 
will look “feathery” like a fern. 


Once PROM has been diagnosed, efforts are made to 
accurately determine the age of the fetus and the maturity 
of its lungs. Premature babies are at great risk if they 
have immature lungs. These evaluations can be made 
using amniocentesis and ultrasound measurements of the 
fetus’ size. Amniocentesis also allows the practitioner to 
check for infection. Other indications of infection 
include a fever in the mother, increased heart rate of the 
mother and/or the fetus, high white blood cell count in 
the mother, foul smelling or pus-filled discharge from the 
vagina, and a tender uterus. 


Treatment 


Treatment of PROM depends on the stage of the 
patient’s pregnancy. In PROM occurring at term, the 
mother and baby will be watched closely for the first 
24 hours to see if labor will begin naturally. If no labor 
begins after 24 hours, most doctors will use medica- 
tions to start labor. This is called inducing labor. 
Labor is induced to avoid a prolonged gap between 
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PROM and delivery because of the increased risk of 
infection. 


Preterm PROM presents more difficult treatment 
decisions. The younger the fetus, the more likely it may 
die or suffer serious permanent damage if delivered pre- 
maturely. Yet the risk of infection to the mother and/or 
the fetus increases as the length of time from PROM to 
delivery increases. Depending on the age of the fetus 
and signs of infection, the doctor must decide either to 
try to prevent labor and delivery until the fetus is more 
mature, or to induce labor and prepare to treat the com- 
plications of prematurity. However, the baby will need 
to be delivered to avoid serious risks to both it and the 
mother if infection is present, regardless of the risks of 
prematurity. 


A variety of medications may be used in PROM: 


e Medication to induce labor (oxytocin) may be used, 
either in the case of PROM occurring at term or in the 
case of preterm PROM and infection. 


e Tocolytics may be given to halt or prevent the start of 
labor. These may be used in the case of preterm PROM, 
when there are no signs of infection. Delaying the start 
of labor may give the fetus time to develop more 
mature lungs. 


e Steroids may be used to help the fetus’ lungs mature 
early. Steroids may be given in preterm PROM if the 
fetus must be delivered early because of infection or 
labor that cannot be stopped. 


e Antibiotics can be given to fight infections. Research is 
being done to determine whether antibiotics should be 
given prior to any symptoms of infection to avoid the 
development of infection. 


Prognosis 


The prognosis in PROM varies. It depends in large 
part on the maturity of the fetus and the development of 
infection. 


Prevention 


The only controllable factor associated with PROM 
is smoking. Cigarette smoking should always be discon- 
tinued during a pregnancy. 


Resources 


BOOKS 

Garite, Thomas J., and William N. Spellacy. “Premature Rup- 
ture of Membranes.” In Danforth’s Obstetrics and Gyne- 
cology, ed. James R. Scott, et al. Philadelphia: Lippincott 
Co., 1994. 
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KEY TERMS 


Amniocentesis—A medical procedure during 
which a long, thin needle is inserted through the 
abdominal and uterine walls, and into the amniot- 
ic sac. A sample of amniotic fluid is withdrawn 
through the needle for examination. 


Amniotic fluid—the fluid within the amniotic sac; 
the fluid surrounds, cushions, and protects the 
fetus. 


Amniotic membrane—The thin tissue that creates 
the walls of the amniotic sac. 


Cervical cerclage—A procedure in which the 
cervix is sewn closed; used in cases when the 
cervix starts to dilate too early in a pregnancy to 
allow the birth of a healthy baby. 


Placenta—The organ that provides oxygen and 
nutrition from the mother to the fetus during preg- 
nancy. The placenta is attached to the wall of the 
uterus, and leads to the fetus via the umbilical cord. 


Pernoll, Martin L. “Premature Rupture of Membranes.” In Cur- 
rent Obstetric and Gynecologic Diagnosis and Treatment, 
ed. Alan H. DeCherney and Martin L. Pernoll. Norwalk, 
CT: Appleton & Lange, 1994. 
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1997): 780+. 
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Prematurity 


I Prematurity 


Definition 


The length of a normal pregnancy or gestation is con- 
sidered to be 40 weeks (280 days) from the date of concep- 
tion. Infants born before 37 weeks gestation are considered 
premature and may be at risk for complications. 


Description 


More than one out of every ten infants born in the 
United States is born prematurely. Advances in medical 
technology have made it possible for infants born as young 
as 23 weeks gestational age (17 weeks premature) to sur- 
vive. These premature infants, however, are at higher risk 
for death or serious complications, which include heart 
defects, respiratory problems, blindness, and brain damage. 


Causes and symptoms 


The birth of a premature baby can be brought on by 
several different factors, including premature labor; pla- 
cental abruption, in which the placenta detaches from 
the uterus; placenta previa, in which the placenta grows 
too low in the uterus; premature rupture of 
membranes, in which the amniotic sac is torn, causing 
the amniotic fluid to leak out; incompetent cervix, in 
which the opening to the uterus opens too soon; and 
maternal toxemia, or blood poisoning. While one of these 
conditions are often the immediate reason for a premature 
birth, its underlying cause is usually unknown. Prematuri- 
ty is much more common in multiple pregnancy and for 
mothers who have a history of miscarriages or who have 
given birth to a premature infant in the past. One of the 
few, and most important, identifiable causes of prematuri- 
ty is drug abuse, particularly cocaine, by the mother. 


Infants born prematurely may experience major 
complications due to their low birth weight and the 
immaturity of their body systems. Some of the common 
problems among premature infants are jaundice (yellow 
discoloration of the skin and whites of the eyes), apnea (a 
long pause in breathing), and inability to breast or bottle 
feed. Body temperature, blood pressure, and heart rate 
may be difficult to regulate in premature infants. The 
lungs, digestive system, and nervous system (including 
the brain) are underdeveloped in premature babies, and 
are particularly vulnerable to complications. Some of the 
more common risks and complications of prematurity are 
described below. 


Respiratory distress syndrome (RDS) is the most 
common problem seen in premature infants. Babies born 
too soon have immature lungs that have not developed 
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surfactant, a protective film that helps air sacs in the lungs 
to stay open. With RDS, breathing is rapid and the center 
of the chest and rib cage pull inward with each breath. 
Extra oxygen can be supplied to the infant through tubes 
that fit into the nostrils of the nose, or by placing the baby 
under an oxygen hood. In more serious cases, the baby 
may have to have a breathing tube inserted and receive air 
from a respirator or ventilator. A surfactant drug can be 
given in some cases to coat the lung tissue. Extra oxygen 
may be need for a few days or weeks, depending on how 
small and premature the baby was at birth. Bronchopul- 
monary dysplasia is the development of scar tissue in the 
lungs, and can occur in severe cases of RDS. 


Necrotizing enterocolitis (NEC) is a further com- 
plication of prematurity. In this condition, part of the 
baby’s intestines are destroyed as a result of bacterial 
infection. In cases where only the innermost lining of the 
bowel dies, the infant’s body can regenerate it over time; 
however, if the full thickness of a portion dies, it must be 
removed surgically and an opening (ostemy) must be 
made for the passage of wastes until the infant is healthy 
enough for the remaining ends to be sewn together. 
Because NEC is potentially fatal, doctors are quick to 
respond to its symptoms, which include lethargy, vomit- 
ing, a swollen and/or red abdomen, fever, and blood in 
the stool. Measures include taking the infant off mouth 
feedings and feeding him or her intravenously; adminis- 
tering antibiotics; and removing air and fluids from the 
digestive tract via a nasal tube. Approximately 70% of 
NEC cases can be successfully treated without surgery. 


Intraventricular hemorrhage (IVH) is another seri- 
ous complication of prematurity. It is a condition in 
which immature and fragile blood vessels within the 
brain burst and bleed into the hollow chambers (ventri- 
cles) normally reserved for cerebrospinal fluid and into 
the tissue surrounding them. Physicians grade the severi- 
ty of IVH according to a scale of I-IV, with I being 
bleeding confined to a small area around the burst vessels 
and IV being an extensive collection of blood not only in 
the ventricles, but in the brain tissue itself. Grades I and 
II are not uncommon, and the baby’s body usually reab- 
sorbs the blood with no ill effects. However, more severe 
IVH can result in hydrocephalus, a potentially fatal con- 
dition in which too much fluid collects in the ventricles, 
exerting increased pressure on the brain and causing the 
baby’s head to expand abnormally. To drain fluid and 
relieve pressure on the brain, doctors will either perform 
lumbar punctures, a procedure in which a needle is 
inserted into the spinal canal to drain fluids; install a 
reservoir, a tube that drains fluid from a ventricle and 
into an artificial chamber under or on top of the scalp; or 
install a ventricular shunt, a tube that drains fluid from 
the ventricles and into the abdomen, where it is reab- 
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sorbed by the body. Infants who are at high risk for [VH 
usually have an ultrasound taken of their brain in the first 
week after birth, followed by others if bleeding is detect- 
ed. IVH cannot be prevented; however, close monitoring 
can ensure that procedures to reduce fluid in the brain are 
implemented quickly to minimize possible damage. 


Apnea of prematurity is a condition in which the 
infant stops breathing for periods lasting up to 20 sec- 
onds. It is often associated with a slowing of the heart 
rate. The baby may become pale, or the skin color may 
change to a blue or purplish hue. Apnea occurs most 
commonly when the infant is asleep. Infants with serious 
apnea may need medications to stimulate breathing or 
oxygen through a tube inserted in the nose. Some infants 
may be placed on a ventilator or respirator with a breath- 
ing tube inserted into the airway. As the baby gets older, 
and the lungs and brain tissues mature, the breathing usu- 
ally becomes more regular. 


As the fetus develops, it receives the oxygen it needs 
from the mother’s blood system. Most of the blood in the 
infant’s system bypasses the lungs. Once the baby is 
born, its own blood must start pumping through the lungs 
to get oxygen. Normally, this bypass duct closes within 
the first few hours or days after birth. If it does not close, 
the baby may have trouble getting enough oxygen on its 
own. Patent ductus arteriosus is a condition in which 
the duct that channels blood between two main arteries 
does not close after the baby is born. In some cases, a 
drug, indomethacin, can be given to close the duct. 
Surgery may be required if the duct does not close on its 
own as the baby develops. 


Retinopathy of prematurity is a condition in which 
the blood vessels in the baby’s eyes do not develop nor- 
mally, and can, in some cases, result in blindness. Prema- 
ture infants are also more susceptible to infections. They 
are born with fewer antibodies, which are necessary to 
fight off infections. 


Diagnosis 


Many of the problems associated with prematurity 
depend on how early the baby is born and how much it 
weighs at birth. The most accurate way of determining 
the gestational age of an infant in utero is calculating 
from a known date of conception or using ultrasound 
imaging to observe development. When a baby is born, 
doctors can use the Dubowitz exam to estimate gesta- 
tional age. This standardized test scores responses to 33 
specific neurological stimuli to estimate the infant’s 
neural development. Once the baby’s gestational age and 
weight are determined, further tests and electronic fetal 
monitoring may need to be used to diagnose problems 
or to track the baby’s condition. A blood pressure moni- 
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tor may be wrapped around the arm or leg. Several types 
of monitors can be taped to the skin. A heart monitor or 
cardiorespiratory monitor may be attached to the baby’s 
chest, abdomen, arms, or legs with adhesive patches to 
monitor breathing and heart rate. A thermometer probe 
may be taped on the skin to monitor body temperature. 
Blood samples may be taken from a vein or artery. X rays 
or ultrasound imaging may be used to examine the heart, 
lungs, and other internal organs. 


Treatment 


Treatment depends on the types of complications that 
are present. It is not unusual for a premature infant to be 
placed in a heat-controlled unit (an incubator) to maintain 
its body temperature. Infants that are having trouble 
breathing on their own may need oxygen either pumped 
into the incubator, administered through small tubes 
placed in their nostrils, or through a respirator or ventila- 
tor, which pumps air into a breathing tube inserted into 
the airway. The infant may require fluids and nutrients to 
be administered through an intravenous line, in which a 
small needle is inserted into a vein in the hand, foot, arm, 
leg, or scalp. If the baby needs drugs or medications, they 
may also be administered through the intravenous line. 
Another type of line may be inserted into the baby’s 
umbilical cord. This can be used to draw blood samples or 
to administer medications or nutrients. If heart rate is 
irregular, the baby may have heart monitor leads taped to 
the chest. Many premature infants require time and sup- 
port with breathing and feeding until they mature enough 
to breathe and eat unassisted. Depending on the compli- 
cations, the baby may require drugs or surgery. 


Prognosis 


Advances in medical care have made it possible for 
many premature infants to survive and develop normally. 
However, whether or not a premature infant will survive 
is still intimately tied to his or her gestational age: 


e 21 weeks or less: 0% survival rate 

¢ 22 weeks: 0—10% survival rate 

¢ 23 weeks: 10-35% survival rate 

¢ 24 weeks: 40-70% survival rate 

e 25 weeks: 50-80% survival rate 

¢ 26 weeks: 80-90% survival rate 

e 27 weeks: greater than 90% survival rate 


Physicians cannot predict long-term complications 
of prematurity and some consequences may not become 
evident until the child is school-aged. Minor disabilities 
like learning problems, poor coordination, or short 
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Premenstrual dysphoric disorder 


KEY TERMS 


Apnea—A long pause in breathing. 


Dubowitz exam—Standardized test that scores 
responses to 33 specific neurological stimuli to esti- 
mate an infant’s neural development and, hence, 
gestational age. 


Intraventricular hemorrhage (IVH)—A condition in 
which blood vessels within the brain burst and 
bleed into the hollow chambers (ventricles) normal- 
ly reserved for cerebrospinal fluid and into the tis- 
sue surrounding them. 


Jaundice —Yellow discoloration of skin and whites 
of the eyes that results from excess bilirubin in the 
body’s system. 


Necrotizing enterocolitis (NEC)—A condition in 
which part of the intestines are destroyed as a result 
of bacterial infection. 


attention span may be the result of premature birth, but 
can be overcome with early intervention. The risks of 
serious long term complications depend on many fac- 
tors including how premature the infant was at birth, 
weight at birth, and the presence or absence of breath- 
ing problems. The development of infection or the pres- 
ence of a birth defect can also affect long term progno- 
sis. Severe disabilities like brain damage, blindness, 
and chronic lung problems are possible and may require 
ongoing care. 


Prevention 


Some of the risks and complications of premature 
delivery can be reduced if the mother receives good pre- 
natal care, follows a healthy diet, avoids alcohol con- 
sumption, and refrains from cigarette smoking. In some 
cases of premature labor, the mother may be placed on 
bed rest or given drugs that can stop labor contractions for 
days or weeks, giving the developing infant more time to 
develop before delivery. The physician may prescribe a 
steroid medication to be given to the mother before the 
delivery to help speed up the baby’s lung development. 
The availability of neonatal intensive care unit, a special 
hospital unit equipped and trained to deal with premature 
infants, can also increase the chances of survival. 


Resources 


PERIODICALS 
O’Shea, T. Michael, et al. “Survival and Developmental Dis- 
ability in Infants with Birth Weights of 501 to 800 grams, 
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Respiratory distress syndrome (RDS)—Condition in 
which a premature infant with immature lungs does 
not develop surfacant, a protective film that helps 
air sacs in the lungs to stay open. The most common 
problem seen in premature infants. 


Retinopathy of prematurity—A condition in which 
the blood vessels in a premature infant's eyes do not 
develop normally, and can, in some cases, result in 
blindness. 


Surfactant—A protective film that helps air sacs in 
the lungs to stay open. Premature infants may not 
have developed this protective layer before birth 
and are more susceptible to respiratory problems 
without it. Some surfactant drugs are available. 
These can be given through a respirator and will 
coat the lungs when the baby breathes the drug in. 


Born between 1979 and 1994.” Pediatrics 100 (Dec. 
1997): 982-986. 

Trachtenbarg, D. E., and T. C. Miller. “Office Care of the Small, 
Premature Infant.” Primary Care 22 (Mar. 1995): 1-21. 


OTHER 

Brazy, J. E. For Parents of Preemies. <http://www2.medsch. 
wisc.edu/childrenshosp/parents_of_preemies/index.html>. 

Levison, Donna. “When Is It Too Early? A Guide to Help Pre- 
vent Premature Birth.” Health Net. <http://www.health- 
net.com/preme.htm>. 

“Survival of Extremely Premature Babies.” Dr. Plain Talk 
Health Care Information. <http://www.drplaintalk.org>. 
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i Premenstrual dysphoric 


disorder 
Definition 


Premenstrual dysphoric disorder (PMDD) is a col- 
lection of physical and emotional symptoms that occurs 
5 to 11 days before a woman’s period begins, and goes 
away once menstruation starts. The most severe form of 
premenstrual syndrome (PMS) is PMDD. 


Description 
PMS is estimated to affect 70-90% of women of 


childbearing age. The more severe form of the disorder, 
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PMDD, affects 3-5% of women of childbearing age. Up 
to 40% of women have PMDD symptoms that are so 
severe they interfere with their daily activities. It is more 
common in women in their late 20s and early 40s, who 
have at least one child and a history of depression, anxi- 
ety/tension, affective lability, or irritability/anger. 


Causes and symptoms 


Although the actual cause of PMDD is not known, it 
is believed to be related to hormonal changes that occur 
before menstruation. There are more than 150 signs and 
symptoms attributed to PMDD, and every woman experi- 
ences different ones at different times. There seem to be 
socioeconomic and genetic factors that precipitate 
PMDD. Twin studies have demonstrated a positive corre- 
lation with heritability and PMDD symptoms. Anti-anxi- 
ety medications have been shown to help improve symp- 
toms associated with PMDD. The most common symp- 
toms include headache, swelling of ankles, feet, and 
hands, backache, abdominal cramps, heaviness or pain, 
bloating and/or gas, muscle spasms, breast tenderness, 
weight gain, recurrent cold sores, acne, nausea, consti- 
pation or diarrhea, food cravings, anxiety or panic, 
confusion, difficulty concentrating and forgetfulness, 
poor judgment, and depression. 


Diagnosis 

PMDD is diagnosed when symptoms occur during 
the second half of the menstrual cycle (14 days or more 
after the first day of a woman’s period), are absent for 
about seven days after the period ends, increase in severi- 
ty as the cycle progresses, go away when the menstrual 
flow begins or shortly thereafter, and occur for at least 
three consecutive menstrual cycles. There are no tests to 
diagnose it. The diagnosis of PMDD emphasizes and 
requires psychologically important mood symptoms. 


Treatment 


Recently, the Food and Drug Administration 
approved the first prescription drug for the treatment of 
PMDD, Serafem (fluoxetine). Additionally, nons- 
teroidal anti-inflammatory drugs, such as ibuprofen 
and aspirin, may help with bloating and pain; beta- 
blockers may help with migraines; anti-anxiety medica- 
tions, such as buspirone or alpraxolam, may help with 
anxiety; and certain other antidepressants in addition to 
Serafem may help with depression. 


Alternative treatment 
Non-pharmaceutical treatments include a variety of 


lifestyle changes, such as following a healthy diet, exer- 
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KEY TERMS 


Antidepressant—A medication used to relieve the 
symptoms of clinical depression. 


Beta blockers—Class of drug, including Corgard 
(nadolol), and Lanoxin (digoxin), that primarily 
work by blunting the action of adrenaline, the 
body’s natural fight-or-flight chemical. 


Nonsteroidal anti-inflammatory drugs—This class 
of drugs includes aspirin and ibuprofen, and pri- 
marily works by interfering with the formation of 
prostaglandins, enzymes implicated in pain and 
inflammation. 


cise, stress relief therapies, and even such alternative 
therapies as aromatherapy. Certain vitamins and sup- 
plements may also help, such as vitamin B,, calcium, 
magnesium, and vitamin E. Certain herbs may also help 
with symptom relief, including vitex, black cohosh, 
valerian, kava kava, and St. John’s wort. 


Prognosis 


The prognosis varies for each woman, and is largely 
dependent on how much work she is willing to do in 
terms of lifestyle changes. Additionally, planning for 
PMDD symptoms, joining a support group, and commu- 
nicating with her spouse and family can help minimize 
the negative effects of PMDD and its impact on a 
woman’s home and work environments. 


Prevention 


Some women may find their PMDD disappears peri- 
odically. Diet and nutritional supplements can have the 
greatest impact in preventing PMDD. 


Resources 


BOOKS 

Michelle Harrison, M.D. Self-Help for Premenstrual Syn- 
drome. New York: Random House, 1998 

Judy E. Marshel, and Anne Egan. PMDD Relief: Natural 
Approaches to Treating Symptoms. Berkley Books, 1998 


ORGANIZATIONS 

National Association for Premenstrual Syndrome. 7 Swift’s 
Court, High Street, Seal, Kent TN15 OEG UK. +44 (0) 
1732 760011 <www.PMDD.org.uk>. 

Advancement of Women’s Health Research, 1828 L Street, 
N.W., Suite 625 Washington, D.C. 20036. (202) 223- 
8224. <www.womens-health.org>. 
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Premenstrual syndrome 


i Premenstrual syndrome 


Definition 


Premenstrual syndrome (PMS) refers to symptoms 
that occur between ovulation and the onset of menstrua- 
tion. The symptoms include both physical symptoms, 
such as breast tenderness, back pain, abdominal cramps, 
headache, and changes in appetite, as well as psycholog- 
ical symptoms of anxiety, depression, and unrest. Severe 
forms of this syndrome are referred to as premenstrual 
dysphoric disorder (PMDD). These symptoms may be 
related to hormones and emotional disorders. 


Description 


Approximately 75% of all menstruating women 
experience some symptoms that occur before or during 
menstruation. PMS encompasses symptoms severe 
enough to interfere with daily life. About 3—5% of women 
experience the more severe PMDD. These symptoms can 
last 4-10 days and can have a substantial impact on a 
woman ’s life. 


The reason some women get severe PMS while oth- 
ers have none is not understood. PMS symptoms usually 
begin at about age 20-30 years. The disease may run in 
families and is also more prone to occur in women with a 
history of psychological problems. Overall however, it is 
difficult to predict who is most at risk for PMS. 


Causes and symptoms 


Because PMS is restricted to the second half of a 
woman’s menstrual cycle, after ovulation, it is thought 
that hormones play a role. During a woman’s monthly 
menstrual cycle, which lasts 24—35 days, hormone levels 
change. The hormone estrogen gradually rises during the 
first half of a woman’s cycle, the preovulatory phase, and 
falls dramatically at ovulation. After ovulation, the pos- 
tovulatory phase, progesterone levels gradually increase 
until menstruation occurs. Both estrogen and proges- 
terone are secreted by the ovaries, which are responsible 
for producing the eggs. The main role of these hormones 
is to cause thickening of the lining of the uterus 
(endometrium). However, estrogen and progesterone also 
affect other parts of the body, including the brain. In the 
brain and nervous system, estrogen can affect the levels 
of neurotransmitters, such as serotonin. Serotonin has 
long been known to have an effect on emotions, as well 
as eating behavior. It is thought that when estrogen levels 
go down during the postovulatory phase of the menstrual 
cycle, decreases in serotonin levels follow. Whether these 
changes in estrogen, progesterone, and serotonin are 
responsible for the emotional aspects of PMS is not 


2710 


known with certainty. However, most researchers agree 
that the chemical transmission of signals in the brain and 
nervous system is in some way related to PMS. This is 
supported by the fact that the times following childbirth 
and menopause are also associated with both depression 
and low estrogen levels. 


Symptoms for PMS are varied and many, including 
both physical and emotional aspects that range from mild 
to severe. The physical symptoms include: bloating, 
headaches, food cravings, abdominal cramps, headaches, 
tension, and breast tenderness. Emotional aspects include 
mood swings, irritability, and depression. 


Diagnosis 


The best way to diagnose PMS is to review a 
detailed diary of a woman’s symptoms for several 
months. PMS is diagnosed by the presence of physical, 
psychological, and behavioral symptoms that are cyclic 
and occur in association with the premenstrual period of 
time. PMDD, which is far less common, was officially 
recognized as a disease in 1987. Its diagnosis depends on 
the presence of at least five symptoms related to mood 
that disappear within a few days of menstruation. These 
symptoms must interfere with normal functions and 
activities of the individual. The diagnosis of PMDD has 
caused controversy in fear that it may be used against 
women, labeling them as being impaired by their men- 
strual cycles. 


Treatment 


There are many treatments for PMS and PMDD 
depending on the symptoms and their severity. For mild 
cases, treatment includes vitamins, diuretics, and pain 
relievers. Vitamins E and B, may decrease breast tender- 
ness and help with fatigue and mood swings in some 
women. Diuretics that remove excess fluid from the body 
seem to work for some women. For more severe cases 
and for PMDD, treatments available include antidepres- 
sant drugs, hormone treatment, or (only in extreme 
cases) surgery to remove the ovaries. Hormone treatment 
usually involves oral contraceptives. This treatment, as 
well as removal of the ovaries, is used to prevent ovula- 
tion and the changes in hormones that accompany ovula- 
tion. Recent studies, however, indicate that hormone 
treatment has little effect over placebo. 


Antidepressants 


The most progress in the treatment of PMS and 
PMDD has been through the use of antidepressant drugs. 
The most effective of these include sertraline (Zoloft), 
fluoxetine (Prozac), and paroxetine (Paxil). They are 
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termed selective serotonin reuptake inhibitors (SSRIs) 
and act by indirectly increasing the brain serotonin lev- 
els, thus stabilizing emotions. Some doctors prescribe 
antidepressant treatment for PMS throughout the cycle, 
while others direct patients to take the drug only during 
the latter half of the cycle. Antidepressants should be 
avoided by women wanting to become pregnant. A 
recent clinical study found that women who took sertra- 
line had a significant improvement in productivity, social 
activities, and relationships compared with a placebo 
group. Side effects of sertraline were found to include 
nausea, diarrhea, and decreased libido. 


Alternative treatment 


There are alternative treatments that can both affect 
serotonin and hormone responses, as well as affect some 
of the physical symptoms of PMS. 


Vitamins and minerals 


Some women find relief with the use of vitamin and 
mineral supplements. Magnesium can reduce the fluid 
retention that causes bloating, while calcium may 
decrease both irritability and bloating. Magnesium and 
calcium also help relax smooth muscles and this may 
reduce cramping. Vitamin E may reduce breast tender- 
ness, nervous tension, fatigue, and insomnia. Vitamin B, 
may decrease fluid retention, fatigue, irritability, and 
mood swings. Vitamin B, supports the adrenal glands and 
may help reduce fatigue. 


Phytoestrogens and natural progesterone 


The Mexican wild yam (Dioscorea villosa) contains 
a substance that may be converted to progesterone in the 
body. Because this substance is readily absorbed through 
the skin, it can be found as an ingredient in many skin 
creams. (Some products also have natural progesterone 
added to them.) Some herbalists believe that these prod- 
ucts can have a progesterone-like effect on the body and 
decrease some of the symptoms of PMS. 


The most important way to alter hormone levels may 
be by eating more phytoestrogens. These plant-derived 
compounds have an effect similar to estrogen in the 
body. One of the richest sources of phytoestrogens is soy 
products, such as tofu. Additionally, many supplements 
can be found that contain black cohosh (Cimicifugarace- 
mosa) or dong quai (Angelica sinensis), which are herbs 
high in phytoestrogens. Red clover (Trifolium pratense), 
alfalfa (Medicago sativa), licorice (Glycyrrhiza glabra), 
hops (Humulus lupulus), and legumes are also high in 
phytoestrogens. Increasing the consumption of phytoe- 
strogens is also associated with decreased risks of osteo- 
porosis, cancer, and heart disease. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Antidepressant—A drug used to control depression. 


Estrogen—A female hormone important in the 
menstrual cycle. 


Neurotransmitter—A chemical messenger used to 
transmit an impulse from one nerve to the next. 


Phytoestrogens—Compounds found in plants that 
can mimic the effects of estrogen in the body. 


Progesterone—A female hormone important in 
the menstrual cycle. 


Serotonin—A neurotransmitter important in regu- 
lating mood. 


Antidepressant alternatives 


Many antidepressants act by increasing serotonin 
levels. An alternative means of achieving this is to eat 
more carbohydrates. For instance, two cups of cereal or a 
cup of pasta have enough carbohydrates to effectively 
increase serotonin levels. An herb known as St. John’s 
wort (Hypericum perforatum) has stood up to scientific 
trials as an effective antidepressant. As with the standard 
antidepressants, however, it must be taken continuously 
and does not show an effect until used for 4—6 weeks. 
There are also herbs, such as skullcap (Scutellaria lateri- 
flora) and kava (Piper methysticum), that can relieve the 
anxiety and irritability that often accompany depression. 
An advantage of these herbs is that they can be taken 
when symptoms occur rather than continually. Chaste 
tree (Vitex agnus-castus), in addition to helping rebal- 
ance estrogen and progesterone in the body, also may 
relieve the anxiety and depression associated with PMS. 


Prognosis 


The prognosis for women with both PMS and 
PMDD is good. Most women who are treated for these 
disorders do well. 


Prevention 


Maintaining a good diet, one low in sugars and fats 
and high in phytoestrogens and complex carbohydrates, 
may prevent some of the symptoms of PMS. Women 
should try to exercise three times a week, keep in gener- 
ally good health, and maintain a positive self image. 
Because PMS is often associated with stress, avoidance 
of stress or developing better means to deal with stress 
can be important. 
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Prepregnancy counseling 


Resources 
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PERIODICALS 

Gold, Judith. “Premenstrual Dysphoric Disorder: What’s 
That?” Journal of the American Medical Association 278 
(24 Sept. 1997): 1024-1026. 

Hochwald, Lambeth. “Get with the Program. (PMS and Men- 
strual Care).” Natural Health (Jan./Feb. 1997): 54-56. 
Steiner, M. “Premenstrual Syndromes.” Annual Review of Med- 

icine 48 (1997): 447-455. 

Yonkers, Kimberly A., et. al. “Symptomatic Improvement of Pre- 
menstrual Dysphoric Disorder with Sertraline Treatment: A 
Randomized Controlled Trial.” Journal of the American 
Medical Association 278 (24 Sept. 1997): 983-989. 


Cindy L. A. Jones, PhD 


i Prepregnancy counseling 


Definition 


Prepregnancy counseling is advice supplied by an 
obstetrician, nurse, certified nurse-midwife, or child- 
birth educator about those steps a mother-to-be and 
father-to-be can take in preparation for pregnancy. Basi- 
cally, it is a checklist for people to see if they are living 
lives that are most accommodating to having a healthy 
pregnancy. Prepregnancy counseling gives time for one 
to make changes before pregnancy. 


Purpose 


The purpose and goal of prepregnancy counseling is 
to help patients have full-term, healthy pregnancies and 
babies. The counseling and education are important 
because lifestyle habits such as smoking or alcohol 
usage can be hazardous to a developing fetus. 


Precautions 


Women who have diabetes should take special pre- 
cautions before pregnancy. This counseling, usually pro- 
vided by a team of professionals including a registered 
dietitian, diabetes educators, an obstetrician, and others, 
helps to prevent early pregnancy loss and congenital mal- 
formations in infants of diabetic mothers. 


Women who have a history of genetic disease can 
opt to have genetic testing. Prepregnancy counseling can 
include referrals to those specialists. 
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Women who are over 40 have higher cesarean sec- 
tion rates. They are also more likely than younger 
women to have conditions such as high blood pressure, 
and are more likely to have babies with genetic problem, 
such as Down syndrome. 


Women who are considering pregnancy should 
avoid exposure to hazards such as chemicals, illicit 
drugs, alcohol, and smoking. They should reduce their 
caffeine intake and be careful not to let their body tem- 
peratures rise to dangerous levels. 


Description 


Prepregnancy counseling involves communicating 
important aspects about nutrition, medication use, and 
lifestyle months in advance of getting pregnant. Issues 
include diet, nutrition, exercise, smoking, alcohol, drugs, 
emotional health, and referral to genetic counseling if a 
patient knows of a history of inherited disease. 


Preparation 


The mother-to-be should stop using birth control pills 
to allow for at least two regular menstrual cycles to occur 
before conception. This requires that she stop taking birth 
control pills several months before getting pregnant. 


Other steps to prepare for pregnancy include: 


Being at optimal weight. Women should not go on 
prepregnancy weight loss diets unless they are under the 
care of a physician because abrupt weight loss can affect 
the mother’s menstrual cycle and reduce fertility. 


Eating a balanced diet. This is achieved by taking a 
prenatal vitamin provided by a health care provider and 
focusing on nutrients that are important for a developing 
fetus. These include folate, or folic acid, which is impor- 
tant for the development of the baby’s brain and spinal 
cord. Folate can be found in fortified cereals, citrus 
fruits, and green leafy vegetables. Calcium is important 
for baby and mother. It helps the baby’s bones to develop 
normally and keeps the mother from suffering a calcium 
deficiency during pregnancy. Iron keeps the mother from 
developing anemia during pregnancy. Good sources of 
iron are green leafy vegetables, red meat, beans, and for- 
tified cereal. Fiber helps mothers avoid constipation, a 
common occurrence during pregnancy. Good sources of 
fiber include beans, fruits, and vegetables. 


Exercising on a regular basis. One should exercise 
for general overall health. 


Undergoing routine physical and dental exams. 
These include having a physical and breast examination 
and Pap test. Other tests might be recommended accord- 
ing to a woman’s health and genetic history. They should 
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also report any prescription drugs, over-the-counter med- 
ications, or natural vitamins and herbs they are taking. 
This is the time for a woman to make sure she is up to 
date on her immunizations. A dental exam, with x rays, 
can eliminate the need to have x rays while pregnant. 


Getting psychological support. Mental support is 
also important in the prepregnancy stage. This can help a 
woman to relax and better prepare mentally and physi- 
cally for what lies ahead. 


Risks 


About 10-15% of couples in the United States expe- 
rience infertility. When couples should seek medical 
evaluation and an infertility work-up depends on their 
ages. Generally, it takes longer for older couples to con- 
ceive. Prepregnancy counseling might include a referral 
to such a specialist. While infertility is often treatable, 
treatment can be expensive, emotionally difficult, and 
time-consuming. About 10 percent of the time, doctors 
cannot detect a reason for the infertility. 


There always is the risk that a pregnancy goes awry or 
a baby is born with a medical condition, regardless of 
whether or not a person has had prepregnancy counseling. 


Normal results 


The counseling can provide guidelines for people so 
that they can maximize their chances to have emotionally 
and physically healthy pregnancies and healthy babies. 


Abnormal results 


Many abnormal results, such as genetic conditions, 
miscarriage, preeclampsia (also known as toxemia), and 
preterm births, cannot be avoided even with prepregnan- 
cy counseling. Still, some abnormal results, such as mis- 
carriages and preterm births, may occur when mothers 
and fathers lead unhealthy lifestyles despite their coun- 
seling. 


Resources 


ORGANIZATIONS 

Take a health inventory before pregnancy. UCDavis Health 
System. UC Davis Medical Center. 2315 Stockton Blvd. 
Sacramento. CA 95817. (916) 734-2011. <http://www. 
ucdmce.ucdavis.edu>. 

General pre pregnancy guidelines. <http://parentsplace.com>. 

Preconception care of women with diabetes. American Dia- 
betes Association. <http://journal.diabetes.org/FullText/ 
Supplements/DiabetesCare/Supplement100/S65.htm>. 

About infertility and pregnancy. Cyberdiet.com. <http://www. 
cyberdiet.com/modules/ip/reproductive_years/prepara- 
tion/nutritional_health.html>. 
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KEY TERMS 


Preeclampsia—Also called toxemia, preeclampsia 
is a condition during pregnancy that results in high 
blood pressure, swelling that doesn’t go away and 
large amounts of protein in the urine. Without 
treatment, it can progress to a dangerous condi- 
tion called eclampsia, in which a woman goes 
into convulsions. 


Trish Booth, M.A., LCCE, FACCE, Childbirth Educator, Edu- 
cational Process Consultant. 7507 Northfield Lane, Man- 
lius, NY 13104. (315) 682-2922. 


Lisette Hilton 


I Presbyopia 


Definition 


The term presbyopia means “old eye” and is a vision 
condition involving the loss of the eye’s ability to focus 
on close objects. 


Description 


Presbyopia is a condition that occurs as a part of 
normal aging and is not considered to be an eye disease. 
The process occurs gradually over a number of years. 
Symptoms are usually noticeable by age 40-45 and con- 
tinue to develop until the process stabilizes some 10-20 
years later. Presbyopia occurs without regard to other eye 
conditions. 


Causes and symptoms 


In the eye, the crystalline lens is located just behind 
the iris and the pupil. Tiny ciliary muscles pull and push 
the lens, adjusting its curvature, and thereby adjusting 
the eye’s focal power to bring objects into focus. As indi- 
viduals age, the lens becomes less flexible and elastic, 
and the muscles become less powerful. Because these 
changes result in inadequate adjustment of the lens of the 
eye for various distances, objects that are close will 
appear blurry. The major cause of presbyopia is loss of 
elasticity of the lens of the eye. Loss of ciliary muscle 
power, however, is also believed to contribute to the 
problem. 
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Presbyopia 


Symptoms of presbyopia result in the inability to 
focus on objects close at hand. As the lens hardens, it is 
unable to focus the rays of light that come from nearby 
objects. Individuals typically have difficulty reading 
small print, such as that in telephone directories and 
newspaper advertisements, and may need to hold reading 
materials at arm’s length. Symptoms include headache 
and eyestrain when doing close work, blurry vision, and 
eye fatigue. Symptoms may be worse early in the morn- 
ing or when individuals are fatigued. Dim lighting may 
also aggravate the problem. 


Diagnosis 


Presbyopia is officially diagnosed during an eye 
examination conducted by eye specialists, such as 
optometrists or ophthalmologists. After completing opto- 
metric college, doctors of optometry screen patients for 
eye problems and prescribe glasses and contact lenses. In 
contrast, ophthalmologists are medical doctors who spe- 
cialize in eye diseases. They perform eye surgery, treat eye 
diseases, and also prescribe glasses and contact lenses. 


A comprehensive eye examination requires at least 
30 minutes. Part of the examination will assess vision 
while reading by using various strength lenses. If the 
pupils are dilated with drugs to permit a thorough exami- 
nation of the retina, an additional hour is required. The 
cost of eye examinations can range from $40-$250 
depending on the complexity and site of the examination 
and the qualifications and reputation of the examiner. 
Some insurers cover the cost of routine eye examinations, 
while others do not. A thorough eye examination is rec- 
ommended at regular intervals during the adult and aging 
years to monitor and diagnose eye conditions. However, 
individuals frequently self-diagnose presbyopia by trying 
on inexpensive mass-produced reading glasses until they 
find a pair that permits reading without strain. 


Treatment 


Presbyopia cannot be cured, but individuals can 
compensate for it by wearing reading, bifocal, or trifocal 
eyeglasses. A convex lens is used to make up for the lost 
automatic focusing power of the eye. Half-glasses can be 
worn, which leave the top open and uncorrected for dis- 
tance vision. Bifocals achieve the same goal by allowing 
correction of other refractive errors (improper focusing 
of images on the retina of the eye). 


In addition to glasses, contact lenses have also been 
found to be useful in the treatment of presbyopia. The two 
common types of contact lenses prescribed for this condi- 
tion are bifocal and monovision contact lenses. Bifocal 
contact lenses are similar to bifocal glasses. The top por- 
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tion of the lens serves as the distance lens while the lower 
serves as the near vision lens. To prevent rotation while in 
the eye, bifocal contacts use a specially manufactured 
type of lens. Good candidates for bifocal lenses are those 
patients who have a good tear film (moist eyes), good 
binocular vision (ability to focus both eyes together) and 
visual acuity in each eye, and no disease or abnormalities 
in the eyelids. The bifocal contact lens wearer must be 
motivated to invest the time it requires to maintain contact 
lenses and be involved in occupations that do not impose 
high visual demands. Further, bifocal contact lenses may 
limit binocular vision. Bifocal contact lenses are relative- 
ly expensive, in part due to the time it takes the patient to 
be accurately fitted. 


An alternative to wearing eyeglasses or bifocal con- 
tact lenses is monovision contact lenses. Monovision fit- 
ting provides one contact lens that corrects for near 
vision and a second contact lens for the alternate eye that 
corrects for distance vision. If distance vision is normal, 
the individual wears only a single contact lens for near 
vision. Monovision works by having one eye focus for 
distant objects while the other eye becomes the reading 
eye. The brain learns to adapt to this and will automati- 
cally use the correct eye depending on the location of 
material in view. Advantages of monovision are patient 
acceptability, convenience, and lower cost. 


Several problems exist with the use of contact lenses 
in the treatment of presbyopia. Some individuals experi- 
ence headache and fatigue during the adjustment period 
or find the slight decrease in visual acuity unacceptable. 
Monovision contact lenses usually result in a small 
reduction in high-contrast visual acuity when compared 
with bifocal contact lenses. 


Prognosis 


The changes in vision due to aging usually start in a 
person’s early 40s and continue for several decades. At 
some point, there is no further development of presby- 
opia, as the ability to accommodate is virtually gone. 


Prevention 


There is no known way to prevent presbyopia. 


Resources 


BOOKS 

Ernest, J. Terry. “Changes and Diseases of the Aging Eye.” In 
Geriatric Medicine, ed. Christine K. Cassel, et al. New 
York: Springer, 1997. 

Newell, Frank W. “Optical Defects of the Eye.” In Ophthalmol- 
ogy: Principles and Concepts. 8th ed. St. Louis: Mosby, 
1996. 
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KEY TERMS 


Accommodation—The ability of the eye to change 
its focus from near to distant objects. 


Binocular vision—Using both eyes at the same 
time to see an image. 


Ciliary muscles—The small muscles that permit 
the lens to change its shape in order to focus on 
near or distant objects. 


Lens (or crystalline lens)—The eye structure 
behind the iris and pupil that helps focus light on 
the retina. 


Visual acuity—Sharpness or clearness of vision. 


PERIODICALS 

Miller, Martha. “Your Aging Eyes.” Better Homes & Gardens 
(July 1996): 46-51. 

ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 

Lighthouse National Center for Vision and Aging. 111 E. 59th 
St., New York, NY 10022. (800) 334-5497. <http://www. 
lighthouse.org>. 

National Eye Institute. 2020 Vision Place, Bethesda, MD 
20892-3655. (301) 496-5248. <http://www.nei.nih.gov>. 


Elaine Souder, PhD 


Presenile dementia see Alzheimer’s disease 
Pressure sores see Bedsores 
Preterm labor see Premature labor 


i Priapism 


Definition 


Priapism is a rare condition that causes a persistent, 
and often painful, penile erection. 


Description 


Priapism is drug induced, injury related, or caused 
by disease, not sexual desire. As in a normal erection, the 
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penis fills with blood and becomes erect. However, 
unlike a normal erection that dissipates after sexual activ- 
ity ends, the persistent erection caused by priapism is 
maintained because the blood in the penile shaft does not 
drain. The shaft remains hard, while the tip of the penis is 
soft. If it is not relieved promptly, priapism can lead to 
permanent scarring of the penis and inability to have a 
normal erection. 


Causes and symptoms 


Priapism is caused by leukemia, sickle cell disease, 
or spinal cord injury. It has also been associated as a rare 
side effect to trazodone (Desyrel), a drug prescribed to 
treat depression. An overdose of self-injected chemicals to 
counteract impotence has also been responsible for pri- 
apism. The chemicals are directly injected into the penis, 
and at least a quarter of all men who have used this method 
of treatment for over three months develop priapism. 


Diagnosis 
A physical examination is needed to diagnose pri- 
apism. Further testing, including nuclear scanning or 


Doppler ultrasound, will diagnose the underlying cause 
of the condition. 


Treatment 


There are three methods of treatment. The most effec- 
tive is the injection of medicines into the penis that allow 
the blood to escape. Cold packs may also be applied to 
alleviate the condition, but this method becomes ineffec- 
tive after about eight hours. For the most serious cases and 
those that do not respond to the first two treatments, a nee- 
dle can be used to remove the blood. The tissues may need 
to be flushed with saline or diluted medications by the 
same needle method. That failing, there are more exten- 
sive surgical procedures available. One of them shuts off 
much of the blood supply to the penis so that it can relax. 
If the problem is due to a sickle cell crisis, treatment of the 
crisis with oxygen or transfusion may suffice. 


Prognosis 


If priapism is relieved within the first 12—24 hours, 
there is usually no residual damage. After that, perma- 
nent impotence may result, since the high pressure in the 
penis compromises blood flow and leads to tissue death 
(infarction). 


Prevention 


An antineoplastic drug (hydroxyurea) may prevent 
future episodes of priapism for patients with sickle cell 
disease. 
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Prickly heat 


KEY TERMS 


Antineoplastic—A drug used to inhibit the growth 
and spread of cancerous cells. 


Doppler ultrasound—An imaging technique using 
ultrasound that can detect moving liquids. 


Infarction—Death of tissue due to inadequate 
blood supply. 


Nuclear scanning—Use of injected radioactive 
elements to analyze blood flow. 


Sickle cell anemia—A hereditary abnormality of 
blood cells in which some are deformed and may 
plug up small blood vessels. 


Resources 


BOOKS 

Bechtel, Stefan. The Practical Encyclopedia of Sex and Health. 
Emmaus, PA: Rodale Press, 1993. 

McConnell, John D., and Jean D. Wilson. “Impotence.” In Har- 
rison’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Wertheimer, Neil. Total Health for Men. Emmaus, PA: Rodale 
Press, 1995. 
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Ahmed, I., and N. A. Shaikh. “Treatment of Intermittent Idio- 
pathic Priapism with Oral Terbutaline.” British Journal of 
Urology 80 (Aug. 1997): 341. 

Bondil P., et al. “Medical Treatment of Venous Priapism Apro- 
pos of 46 Cases: Puncture, Pharmacologic Detumescence 
or Penile Cooling?” Progres en Urologie 7 (June 1997): 
433-441. 

Harmon, W. J., and A. Nehra. “Priapism: Diagnosis and Manage- 
ment.” Mayo Clinic Proceedings 72 (Apr. 1997): 350-355. 

Kulmala, R. V., T. A. Lehtonen, and T. L. Tammela. “Preserva- 
tion of Potency after Treatment for Priapism.” Scandina- 
vian Journal of Urology and Nephrology 30 (Aug. 1996): 
313-316. 

Werthman, P., and J. Rajfer. “MUSE Therapy: Preliminary 
Clinical Observations.” Urology 50 (Nov. 1997): 809-811. 


J. Ricker Polsdorfer, MD 


i Prickly heat 


Definition 


Also known as sweat retention syndrome or miliaria 
rubra, prickly heat is a common disorder of the sweat glands. 
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Description 


The skin contains two types of glands: one produces 
oil and the other produces sweat. Sweat glands are coil- 
shaped and extend deep into the skin. They are capable 
of plugging up at several different depths, producing four 
distinct skin rashes. 


e Miliaria crystallina is the most superficial of the occlu- 
sions. At this level, only the thin upper layer of skin is 
affected. Little blisters of sweat that cannot escape to 
the surface form. A bad sunburn as it just starts to blis- 
ter can look exactly like this. 


e Deeper plugging causes miliaria rubra as the sweat 
seeps into the living layers of skin, where it irritates and 
itches. 


e Miliaria pustulosais (a complication of miliaria rubra) 
occurs when the sweat is infected with pyogenic bacte- 
ria and turns to pus. 


e Deeper still is miliaria profunda. The skin is dry, and 
goose bumps may or may not appear. 


There are two requirements for each of these phases 
of sweat retention: hot enough weather to induce sweat- 
ing, and failure of the sweat to reach the surface. 


Causes and symptoms 


Best evidence as of 2001 suggests that bacteria form 
the plugs in the sweat glands. These bacteria are proba- 
bly normal inhabitants of the skin, and why they sudden- 
ly interfere with sweat flow is still not known. 


Infants are more likely to get miliaria rubra than 
adults. All the sweat retention rashes are also more likely 
to occur in hot, humid weather. 


Besides itching, these conditions prevent sweat 
from cooling the body, which it is supposed to do by 
evaporating from the skin surface. Sweating is the most 
important cooling mechanism available in hot environ- 
ments. If it does not work effectively, the body can rapid- 
ly become too hot, with severe and even lethal conse- 
quences. Before entering this phase of heat stroke, there 
will be a period of heat exhaustion symptoms—dizzi- 
ness, thirst, weakness—when the body is still effectively 
maintaining its temperature. Then the temperature rises, 
often rapidly, to 104—5°F (40°C) and beyond. This is an 
emergency of the first order, necessitating immediate and 
rapid cooling. The best method is immersion in ice water. 


Diagnosis 


The rash and dry skin in hot weather are usually suf- 
ficient to diagnose these conditions. 
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KEY TERMS 


Ambient—Surrounding. 


Pyogenic—Capable of generating pus. Streptococ- 
cus, Staphococcus, and bowel bacteria are the 
primary pyogenic organisms. 


Syndrome—A collection of abnormalities that 
occur together often enough to suggest they have 
a common cause. 


Treatment 


The rash itself may be treated with topical antiprurit- 
ics (itch relievers). Preparations containing aloe, men- 
thol, camphor, eucalyptus oil, and similar ingredients are 
available commercially. Even more effective, particularly 
for widespread itching in hot weather, are cool baths with 
corn starch and/or oatmeal (about 0.5 Ib [224 g] of each 
per bathtub-full). 


Dermatologists can peel off the upper layers of skin 
using a special ultraviolet light. This will remove the plugs 
and restore sweating, but is not necessary in most cases. 


Much more important, however, is to realize that the 
body cannot cool itself adequately without sweating. 
Careful monitoring for symptoms of heat disease is impor- 
tant. If they appear, some decrease in the ambient tempera- 
ture must be achieved by moving to the shade, taking a 
cool bath or shower, or turning up the air conditioner. 


Prognosis 


The rash disappears in a day with cooler tempera- 
tures, but the skin may not recover its ability to sweat for 
two weeks—the time needed to replace the top layers of 
skin with new growth from below. 


Prevention 


Experimental application of topical antiseptics like 
hexachlorophene almost completely prevented these rashes. 


Resources 


BOOKS 

Berger, Timothy G. “Skin and Appendages.” In Current Med- 
ical Diagnosis and Treatment, 1996. 35th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1995. 

“Sweat Retention Syndrome.” In Dermatology in General 
Medicine, ed. Thomas B. Fitzpatrick, et al. New York: 
McGraw-Hill, 1993. 


J. Ricker Polsdorfer, MD 
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Primaquine see Antimalarial drugs 


Primary biliary cirrhosis 


Definition 


Primary biliary cirrhosis is the gradual destruction 
of the biliary system for unknown reasons. 


Description 


Although the cause of this serious condition is not 
known, it has many features to suggest that it is an 
autoimmune disease. Autoimmunity describes the 
process whereby the body’s defense mechanisms are 
turned against itself. The immune system is supposed to 
recognize and attack only dangerous foreign invaders 
like germs, but many times it attacks, for no apparent 
reason, the cells of the body itself. Autoimmune reac- 
tions occur in many different tissues of the body, creating 
a great variety of diseases. 


Primary biliary cirrhosis progressively destroys the 
system that drains bile from the liver into the intestines. 
Bile is a collection of waste products excreted by the 
liver. As the disease progresses it also scars the liver, 
leading to cirrhosis. In some patients, the disease 
destroys the liver in as little as five years. In others, it 
may lie dormant for a decade or more. 


Causes and symptoms 


Ninety percent of patients with this disease are 
women between the ages of 35 and 60. The first sign of it 
may be an abnormal blood test on routine examination. 
Itching is a common early symptom, caused by a buildup 
of bile in the skin. Fatigue is also common in the early 
stages of the disease. Later symptoms include jaundice 
from the accumulation of bile and specific nutritional 
deficiencies—bruising from vitamin K deficiency, bone 
pain from vitamin D deficiency, night blindness from 
vitamin A deficiency, and skin rashes, possibly from vit- 
amin E or essential fatty acid deficiency. All these vitamin 
problems are related to the absence of bile to assist in the 
absorption of nutrients from the intestines. 


Diagnosis 


Blood tests strongly suggest the correct diagnosis, 
but a liver biopsy is needed for confirmation. It is also 
usually necessary to x ray the biliary system to look for 
other causes of obstruction. 
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Proctitis 


A close-up image indicating biliary cirrhosis of the liver. 
(Custom Medical Stock Photo. Reproduced by permission.) 


Treatment 


Of the many medicines tried to relieve the symp- 
toms and slow the progress of this disease, only one has 
had consistently positive results. Ursodeoxycholic acid, 
a chemical that dissolves gall stones, provides substan- 
tial symptomatic relief. It is still unclear if it slows liver 
damage. 


Primary biliary cirrhosis is a major reason for liver 
transplantation. Patients do so well that this is becom- 
ing the treatment of choice. As experience, technique, 
and immunosuppression progressively improve, patients 
with this disease will come to transplant surgery earlier 
and earlier in their disease course. 


Prognosis 


So far, this disease has not returned in a transplanted 
liver. 


Resources 


BOOKS 

Friedman, Lawrence S. “Liver, Biliary Tract and Pancreas.” In 
Current Medical Diagnosis and Treatment, 1996. 35th ed. 
Ed. Stephen McPhee, et al. Stamford: Appleton & Lange, 
1995. 

Friedman, Scott L. “Cirrhosis Of The Liver and Its Major 
Sequelae.” Cecil Textbook Of Medicine, ed. J. Claude 
Bennett and Fred Plum. Philadelphia: W. B. Saunders Co., 
1996. 

Lindor, Keith D. “Primary Biliary Cirrhosis.” In Sleisenger & 
Fordtran’s Gastrointestinal and Liver Disease. 6th ed. Ed. 
Mark Feldman, et al. Philadelphia: W. B. Saunders Co., 
1998. 

Podolsky, Daniel K., and Kurt J. Isselbacher. “Cirrhosis and 
Alcoholic Liver Disease.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 


2718 


KEY TERMS 


Biopsy—Surgical removal of tissue for examina- 
tion. 


Cirrhosis—Scarring, usually referring to the liver. 


Immunosuppression— Techniques to prevent trans- 
plant graft rejection by the body’s immune system. 


ORGANIZATIONS 

American Liver Foundation. 1425 Pompton Ave., Cedar Grove, 
NJ 07009. (800) 223-0179. 
<http://www.liverfoundation.org>. 


J. Ricker Polsdorfer, MD 


Primary degenerative dementia see 
Alzheimer’s disease 


Primary polycythemia see Polycythemia 
vera 


Primary pulmonary hypertension see 
Pulmonary hypertension 


PRK see Photorefractive keratectomy and 
laser-assisted in-situ keratomileusts 


Pro time see Prothrombin time 
Probenecid see Gout drugs 
Procainamide see Antiarrhythmic drugs 
Prochlorperazine see Antinausea drugs 


i Proctitis 


Definition 


Proctitis is an inflammation of the rectum. 


Description 


Proctitis affects mainly adolescents and adults. It is 
most common in men around age 30. Proctitis is caused 
by several different sexually transmitted diseases. Male 
homosexuals and people who practice anal intercourse 
are more likely to suffer from proctitis. Patients who 
have AIDS or who are immunocompromised are also 
more at risk. 
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Causes and symptoms 


Proctitis is caused most often by sexually transmit- 
ted diseases, including gonorrhea, syphilis, herpes sim- 
plex (genital herpes), candidiasis, and chlamydia. It can 
also be caused by inflammatory bowel diseases, such as 
Crohn’s disease, or ulcerative colitis (a chronic recur- 
rent ulceration in the colon)—with which it is a very 
common component. Occasionally it is caused by an 
amoeba that causes dysentery. 


Discharge of blood and mucus and intense pain in 
the area of the rectum and anus are all signs of proctitis. 
Patients feel the urge to have frequent bowel movements 
even when there is nothing present to eliminate. They 
may also have constipation, diarrhea, fever, and open 
sores around the anus. Other symptoms include cramping, 
lower back pain, difficulty urinating, and impotence. 


Diagnosis 

Proctitis is diagnosed by a patient history and physi- 
cal examination. It is confirmed by a proctoscopy 
(examination of the rectum with an endoscope inserted 
through the anus). Proctoscopy usually shows a red, sore, 
inflamed lining of the rectum. Biopsies, smears, and lab 
cultures of rectal material are used to determine the exact 
cause of the inflammation so that the underlying cause 
can be treated appropriately. 


Since the two problems often occur together, in the 
presence of proctitis, the large bowel should be examined 
for ulcerative colitis. 


Treatment 


Once the underlying cause of the inflammation is 
diagnosed, appropriate treatment begins. Antibiotics are 
given for bacterial infections. There is no cure for genital 
herpes, but the antiviral drug, acyclovir, is often pre- 
scribed to reduce symptoms. Corticosteroid supposito- 
ries or ointments such as hydrocortisone are used to 
lessen discomfort, and the patient is encouraged to take 
warm baths to ease painful symptoms. Ulcerative procti- 
tis often responds well to corticosteroid enemas or foam, 
or to sulfasalazine and related drugs. 


Alternative treatment 


Depending on the cause of proctitis, alternative med- 
icine has several types of treatments available. If proctitis 
is related to gonorrhea, syphilis, or chlamydia, appropri- 
ate antibiotic treatment is recommended. Supplementa- 
tion with Lactobacillus acidophilus is also recommended 
during and following antibiotic therapy to help rebuild 
normal gut flora that is destroyed by antibiotics. If procti- 
tis is herpes-related, antiviral herbs taken internally, as 
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Candidiasis—A common fungal infection caused 
by yeast that thrives in moist, warm areas of the 
body. 


Chlamydia—A gonorrhea-like bacterial infection. 


Proctoscopy—A procedure in which a thin tube 
containing a camera and a light is inserted into the 
rectum so that the doctor can visually inspect it. 


Rectum—The final section of the large intestine. 


Ulcerative colitis—Chronic ulceration of the colon 
and rectum. 


well as applied topically, can be be helpful. Sitz baths and 
compresses of herbal infusions (herbs steeped in hot 
water) and decoctions (herbal extracts prepared by boil- 
ing the herb in water) can be very effective. Among the 
herbs recommended are calendula (Calendula officinalis), 
comfrey (Symphytum officinale), and plantain (Plantago 
major). Proctitis related to candidiasis requires dietary 
alterations, especially elimination of sugar from the diet. 
Any immunocompromised person needs close medical 
attention. If proctitis is related to inflammatory bowel dis- 
eases, the resolution of the underlying condition should 
contribute to resolution of the proctitis. Acupuncture and 
homeopathic treatment can be very useful in resolving 
inflammatory bowel diseases. 


Prognosis 


Proctitis caused by bacteria is curable with antibiotics. 
Genital herpes is not curable. Although symptoms can be 
suppressed, proctitis may reoccur. Patients with AIDS are 
especially susceptible to candidiasis infections, which may 
be hard to control. Recovering from proctitis caused by 
inflammatory bowel diseases is variable and depends on 
successful management of those diseases. Severe proctitis 
can result in permanent narrowing of the anus. 


Prevention 


Proctitis is best prevented by using condoms and 
practicing safer sex to prevent acquiring sexually trans- 
mitted diseases. Avoiding anal intercourse also helps pre- 
vent damage to the rectum. 


Resources 


BOOKS 
Margolis, Simon, ed. “Proctitis.” In Johns Hopkins Symptoms 
and Remedies. New York: Rebus, 1995. 
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Progressive multifocal leukoencephalopathy 


OTHER 
ThriveOniline. “Proctitis.” <http://thriveonline.oxygen.com>. 


Tish Davidson 


Proctosigmoidoscopy see Sigmoidoscopy 
Progesterone assay see Sex hormones tests 


i Progressive multifocal 


leukoencephalopathy 
Definition 


Progressive multifocal leukoencephalopathy (PML) 
is arapidly progressive neuromuscular disease caused by 
opportunistic infection of brain cells (oligodendrocytes 
and astrocytes) by the JC virus (JCV). 


Description 


PML is an opportunistic infection associated with 
AIDS and certain cancers. It occurs in people with inade- 
quate immune response and carries a poor prognosis. 
The incidence of PML, once quite rare, is rising as the 
numbers of people living with persistently compromised 
immune systems rises. An estimated 2-7% of people 
with HIV disease will develop PML. The infection also 
occurs among people undergoing long-term chemother- 
apy for cancer. PML is not considered a contagious dis- 
ease. According to the Centers for Disease Control defin- 
ition of AIDS, PML in the presence of HIV infection is 
sufficient to form a diagnosis of AIDS. 


Causes and symptoms 


Although at least 80% of the adults in the United 
States have been exposed to JC virus (as evidenced by 
the presence of antibodies to this virus), very few will 
develop PML. Little is certain about what causes JCV to 
produce active disease, but the virus persists in the kid- 
neys of otherwise healthy people without making them 
ill. Recent evidence suggests that after prolonged com- 
promise of the immune system, the virus changes into a 
form that can reach brain tissue and cause disease. In 
PML, the JCV infects and kills the cells (oligodendro- 
cytes) that produce myelin, which is needed to form the 
sheath that surrounds and protects nerves. 


About 45% of people with PML experience vision 
problems, most often a blindness affecting half of the 
visual field of each eye. Mental impairment affects about 
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Multifocal—Having many focal points. In progres- 
sive multifocal leukoencephalopathy, it means that 
damage caused by the disease occurs at multiple 
sites. 


Opportunistic infection—A illness caused by 
infecting organisms that would not be able to pro- 
duce disease in a person with a healthy immune 
system, but are able to take advantage of an 
impaired immune response. 


38% of people with PML. Eventually, about 75% experi- 
ence extreme weakness. Other symptoms include lack of 
coordination, paralysis on one side of the body (hemi- 
paresis), and problems in speaking or using language. 


Diagnosis 


Diagnosis is difficult, but usually relies on a neurolo- 
gist and radiologist assessing the white matter of the brain 
on a computed tomography scan or a magnetic resonance 
imaging (MRI). Tests of the cerebrospinal fluid can help 
distinguish between PML and other diseases, such as mul- 
tiple sclerosis and acute hemorrhagic leukoencephalopa- 
thy. The rapid clinical progression in immunocompro- 
mised patients is another distinguishing factor. 


Treatment 


Currently, there is no known cure for PML, although 
it sometimes responds to treatment in patients with AIDS 
who are taking anti-HIV drugs (such as AZT, alpha-inter- 
feron, and peptide T). Although several agents have 
shown some potential in the last few years, such as the 
highly toxic cancer drug cytarabine, none are safe 
enough or sufficiently effective to be approved for PML. 


Prognosis 


PML is usually a very aggressive disease. The time 
between the onset of symptoms and death can be as little 
as one to six months. However, some patients infected 
with HIV have improved without receiving treatment 
specifically for PML. 


Resources 


BOOKS 
Harrison’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 
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Royal III, Walter. “Update on Progressive Multifocal Leukoen- 
cephalopathy.” The Hopkins HIV Report 9 (Mar. 1997). 


Jill S. Lasker 


Progressive supranuclear ophthalmoplegia 
see Progressive supranuclear palsy 


i Progressive supranuclear 


palsy 
Definition 


Progressive supranuclear palsy (PSP; also known as 
Steele-Richardson-Olszewski syndrome) is a rare disease 
that gradually destroys nerve cells in the parts of the 
brain that control eye movements, breathing, and muscle 
coordination. The loss of nerve cells causes palsy, or 
paralysis, that slowly gets worse as the disease progress- 
es. The palsy affects ability to move the eyes, relax the 
muscles, and control balance. 


Description 


Progressive supranuclear palsy is a disease of mid- 
dle age. Symptoms usually begin in the 60s, rarely 
before age 45 or after age 75. Men develop PSP more 
often than women do. It affects three to four people per 
million each year. 


Causes and symptoms 


PSP affects the brainstem, the basal ganglia, and the 
cerebellum. The brainstem is located at the top of the 
spinal cord. It controls the most basic functions needed 
for survival—the involuntary (unwilled) movements such 
as breathing, blood pressure, and heart rate. The brain- 
stem has three parts: the medulla oblongata, the pons, and 
the midbrain. The parts affected by PSP are the pons, 
which controls facial nerves and the muscles that turn the 
eye outward, and the midbrain, the visual center. The 
basal ganglia are islands of nerve cells located deep with- 
in the brain. They are involved in the initiation of volun- 
tary (willed) movement and control of emotion. Damage 
to the basal ganglia causes muscle stiffness (spasticity) 
and tremors. The cerebellum is located at the base of the 
skull. It controls balance and muscle coordination. 


Vision is controlled by groups of cells called nuclei in 
the brainstem. In PSP, the nuclei continue to function, but 
the mechanisms that control the nuclei are destroyed. The 
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term supranuclear means that the damage is done above 
(supra) the nuclei. Patients with PSP have difficulty with 
voluntary (willed) eye movement. At first, the difficulty 
only occurs in trying to look down. As the disease pro- 
gresses, ability to move the eyes right and left is also 
affected. However, reflex or unwilled eye movements 
remain normal. Thus, when the patient’s head is tilted 
upwards, the eyes move to look down. These reflex move- 
ments remain normal until late in the course of the disease. 
The upper eyelids may be pulled back, the eyebrows 
raised, and the brow wrinkled, causing a typical wide-eyed 
stare. Rate of blinking may decrease from the normal 
20-30 per minute to three to five per minute. It becomes 
difficult to walk downstairs, to maintain eye contact dur- 
ing conversation, or to move the eyes up and down to read. 


The earliest symptoms of PSP may be frequent falls 
or stiff, slow movements of the arms and legs. These 
symptoms may appear as much as five years before the 
characteristic vision problems. Walking becomes increas- 
ingly awkward, and some patients tend to lean and fall 
backward. Facial muscles may be weak, causing slurred 
speech and difficulty swallowing. Sleep may be disturbed 
and thought processes slowed. Although memory remains 
intact, the slowed speech and thought patterns and the 
rigid facial expression may be mistaken for senile demen- 
tia or Alzheimer’s disease. Emotional responses may 
become exaggerated and inappropriate, and the patient 
may experience anxiety, depression, and agitation. 


The cause of PSP is not known. Most people who 
develop PSP come from families with no history of the 
disease, so it does not seem to be inherited, except in cer- 
tain rare instances. People who have PSP seem to lack 
the neurotransmitters dopamine and homovanillic acid in 
the basal ganglia. Neurotransmitters are chemicals that 
help carry electrical impulses along the nervous system. 
Transmitting structures in brain cells called neurofibrils 
become disorganized (neurofibrillary tangles). Neurofib- 
rillary tangles are also found in Alzheimer’s disease, but 
the pattern is somewhat different. 


Diagnosis 


PSP is sometimes mistaken for Parkinson’s disease, 
which is also associated with stiffness, frequent falls, 
slurred speech, difficulty swallowing, and decreased 
spontaneous movement. The facial expression in Parkin- 
son’s, however, is blank or mask-like, whereas in PSP it is 
a grimace and wide-eyed stare. PSP does not cause the 
uncontrolled shaking (tremor) in muscles at rest that is 
associated with Parkinson’s disease. Posture is stooped in 
Parkinson’s disease, but erect in PSP. Speech is of low 
volume in both diseases, but is more slurred and irregular 
in rhythm in PSP. 
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Prolactin test 


Multiple strokes or abnormal accumulations of fluid 
within the skull (hydrocephalus) can also cause balance 
problems similar to PSP. Magnetic resonance imaging 
(MRI) scans of the brain may be needed to rule out these 
conditions. In advanced cases, MRI shows characteristic 
abnormalities in the brainstem described as “mouse ears.” 


Treatment 


PSP cannot be cured. Drugs are sometimes given to 
relieve symptoms, but drug treatment is usually disap- 
pointing. Dopaminergic medications used in Parkinson’s 
disease, such as levodopa (Sinemet), sometimes decrease 
stiffness and ease spontaneous movement. Anticholiner- 
gic medications, such as trihexyphenidyl (Artane), which 
restore function to neurotransmitters, or tricyclic drugs, 
such as amitriptyline (Elavil) may improve speech, walk- 
ing, and inappropriate emotional responses. 


Speech therapy may help manage the swallowing 
and speech difficulty in PSP. As the disease progresses, 
the difficulty in swallowing may cause the patient to 
choke and get small amounts of food in the lungs. This 
condition can cause aspiration pneumonia. The patient 
may also lose too much weight. In these cases, a feeding 
tube may be needed. The home environment should be 
modified to decrease potential injury from falls. Walkers 
can be weighted in front, to prevent backward falls and 
handrails can be installed in the bathroom. Because the 
patient cannot look down, low objects like throw rugs and 
coffee tables should be removed. Dry eyes from infre- 
quent blinking can be treated with drops or ointments. 


Prognosis 


The patient’s condition gradually deteriorates. After 
about seven years, balance problems and stiffness make 
it nearly impossible for the patient to walk. Persons with 
PSP become more and more immobile and unable to care 
for themselves. Death is not caused by the PSP itself. It 
is usually caused by pneumonia related to choking on 
secretions or by starvation related to swallowing diffi- 
culty. It usually occurs within 10 years, but if good gen- 
eral health and nutrition are maintained, the patient may 
survive longer. 


Prevention 


PSP cannot be prevented. 


Resources 


BOOKS 
Brusa, A., and P. F. Peloso. An Introduction to Progressive 
Supranuclear Palsy. Rome: John Libby, 1993. 
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Basal ganglia—Brain structure at the base of the 
cerebral hemispheres, involved in controlling 
movement. 


Brainstem—Brain structure closest to the spinal 
cord, involved in controlling vital functions, 
movement, sensation, and nerves supplying the 
head and neck. 


Cerebellum—tThe part of the brain involved in 
coordination of movement, walking, and balance. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Parkinson’s disease—A slowly progressive disease 
that destroys nerve cells. Parkinson’s is character- 
ized by shaking in resting muscles, a stooping pos- 
ture, slurred speech, muscular stiffness, and weak- 
ness. 


Golbe, L. I. Progressive Supranuclear Palsy—Some Answers: 
A Guide for Patient and Family. 3rd ed. Baltimore: Soci- 
ety for Progressive Supranuclear Palsy, 1994. 


PERIODICALS 

Hauw, J. J., et al. “Preliminary NINDS Neuropathologic Crite- 
ria for Steele-Richardson-Olszewski Syndrome (Progres- 
sive Supranuclear Palsy).” Neurology 44 (1994): 2015- 
2019. 

ORGANIZATIONS 

American Academy of Neurology. 1080 Montreal Ave., St. 
Paul, MN 55116. (612) 695-1940. <http://www.aan.com>. 

Society for Progressive Supranuclear Palsy, Inc. Suite #5065 
Johns Hopkins Outpatient Center, 601 N. Caroline St., Bal- 
timore, MD 21287. (800) 457-4777. <http://www.psp.org>. 


Laurie Barclay, MD 


Progressive systemic sclerosis see Scleroderma 


| Prolactin test 


Definition 


Prolactin is a hormone secreted by the anterior por- 
tion of the pituitary gland (sometimes called the “master 
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gland”). Its role in the male has not been demonstrated, 
but in females, prolactin promotes lactation, or milk pro- 
duction, after childbirth. 


Purpose 


The prolactin test is used to diagnose pituitary dys- 
function that might be caused by a tumor called an ade- 
noma. In some circumstances, the test is also used to 
evaluate absence of menstrual periods (amenorrhea), or 
spontaneous production of milk (galactorrhea) by a 
woman who is not pregnant or lactating. 


Precautions 


Stress from trauma, illness, surgery, or even ner- 
vousness about a blood test can elevate prolactin levels. 
Drugs that may increase prolactin include phenoth- 
iazines, oral contraceptives, opiates, histamine antago- 
nists, Monoamine oxidase inhibitors (MAO inhibitors), 
estrogen, and antihistamines. Drugs that can decrease 
values include levodopa and dopamine. 


Description 


Prolactin is also known as the lactogenic hormone or 
lactogen. It is essential for the development of the mam- 
mary glands for lactation during pregnancy, and for 
stimulating and maintaining lactation after childbirth. 
Like the human growth hormone, prolactin acts directly 
on tissues, and its levels rise in response to sleep and to 
physical or emotional stress. During sleep, prolactin lev- 
els can increase to the circulating levels found in pregnant 
women (as high as ten to twenty times the normal level). 


Prolactin secretion is controlled by prolactin-releas- 
ing and prolactin-inhibiting chemicals (factors) secreted 
by an area of the brain called the hypothalamus. Another 
hormone, thyroid-releasing hormone, or TRH, can also 
stimulate prolactin. 


Tumors of the pituitary, called adenomas, are the 
most common cause of excessive levels of prolactin. 
Depending on the type of cell involved, these tumors are 
also called prolactin-secreting pituitary acidophilic or 
chromophobic adenomas. Moderately high prolactin lev- 
els are found to a lesser extent in women with secondary 
amenorrhea, galactorrhea, low thyroid, anorexia, and a 
disorder known as polycystic ovary syndrome, a dis- 
ease whose cause is not well-known. 


Because high prolactin levels are more likely due to 
pituitary adenoma than other causes, the prolactin level is 
used to diagnose and monitor this type of tumor. Several 
stimulation and suppression tests, with TRH or levodopa, 
respectively, have been designed to differentiate pituitary 
adenoma from other causes of prolactin overproduction. 
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Adenoma—A benign tumor 


Amenorrhea—The absence or abnormal stoppage 
of menstrual periods. 


Factor—Any of several substances necessary to 
produce a result or activity in the body. The term is 
used when the chemical nature of the substance is 
unknown. In endocrinology, when the chemical 
nature is known, factors are renamed hormones. 


Galactorrhea—Excessive or spontaneous flow of 
milk. 


Pituitary gland—A gland located at the base of the 
brain, and controlled by the hypothalamus. It con- 
trols most endocrine functions and is responsible 
for things such as kidney function, lactation, and 
growth and development. 


Preparation 


This test requires a blood sample that should be 
drawn in the morning at least two hours after the patient 
wakes (samples drawn earlier may show sleep-induced 
peak levels). The patient need not restrict food or fluids 
nor limit physical activity, but should relax for approxi- 
mately 30 minutes before the test. 


Risks 


Risks posed by this test are minimal, but may include 
slight bleeding from the blood-drawing site, fainting or 
lightheadedness after venipuncture, or hematoma (blood 
accumulating under the puncture site). 


Normal results 


Reference ranges vary from laboratory to laboratory 
but are generally within the following values: 


e adult male: 0-20 ng/ml. 
e adult female: 0-20 ng/ml. 
e pregnant female: 20—400 ng/ml. 


Abnormal results 


Increased prolactin levels are found in galactorrhea, 
amenorrhea, prolactin-secreting pituitary tumor, infiltra- 
tive diseases of the hypothalamus, and metastatic cancer 
of the pituitary gland. Higher levels than normal are seen 
in stress which may be produced by anorexia nervosa, 
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Prolonged QT syndrome 


surgery, strenuous exercise, trauma, and in renal (kid- 
ney) failure. 


Decreased prolactin levels are seen in Sheehan’s syn- 
drome, a condition of severe hemorrhage after obstetric 
delivery that causes decreased blood supply to the pituitary. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Prolactinoma see Galactorrhea 
Prolapsed disk see Herniated disk 


i Prolonged QT syndrome 


Definition 


Prolonged QT syndrome, also known as long QT 
syndrome (LQTS), refers to a group of disorders that 
increase the risk for sudden death due to an abnormal 
heartbeat. 


Description 


Abnormal heartbeats (cardiac arrhythmias) are a 
primary cause of sudden death, especially in the young 
population. In the United States, an estimated 1 in 
300,000 individuals per year die suddenly due to irregu- 
lar heart rhythms. One of the better understood causes of 
these arrhythmias is LQTS. 


The QT of LQTS refers to an interval between 
two points (Q and T) on the common electrocardio- 
gram (ECG, EKG) used to record the electrical activi- 
ty of the heart. This electrical activity, in turn, is the 
result of small molecules (ions such as sodium and 
potassium) passing in and out of channels in the mem- 
branes surrounding heart cells. A prolonged QT inter- 
val indicates an abnormality in electrical activity that 
leads to irregularities in heart muscle contraction. One 
of these irregularities is a specific pattern of very rapid 
contractions (tachycardia) of the lower chambers of 
the heart called torsade de pointes, a type of ventricu- 
lar tachycardia. The rapid contractions, which are 
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not effective in pumping blood to the body, result in a 
decreased flow of oxygen-rich blood to the brain. This 
can result in a sudden loss of consciousness (syncope) 
and death. 


Causes and symptoms 


Both inherited and acquired forms of LQTS have 
been identified. Most acquired forms are thought to be 
due to certain drugs including adrenaline (epinephrine), 
several antihistamines and antibiotics, specific heart 
medications, diuretics, and others. It has been pro- 
posed, but not yet documented, that individuals who 
experience LQTS after using one of these medications, 
may actually have a genetic defect that increases their 
tendency to cardiac arrhythmias. Severe weight loss 
such as is associated with anorexia nervosa can also 
disrupt ion balances in the heart and result in prolonga- 
tion of the QT interval. 


Three inherited forms of LQTS have been described 
to date. Jervell and Lange-Neilsen syndrome, named for 
the physicians who described the condition in 1957, is 
associated with congenital deafness and is inherited as an 
autosomal recessive trait. Romano-Ward syndrome, the 
most common inherited form of LQTS, was first 
described in the 1960’s. It is inherited in an autosomal 
dominant pattern and is not associated with other physi- 
cal impairments such as deafness. In 1995, a third type of 
LQTS was reported in to occur in association with bilat- 
eral syndactyly. Little is known about the inheritance of 
this form, except that reported cases have been sporadic 
with no associated family history of LQTS. 


As of early 2001, six different genes have been asso- 
ciated with the inherited forms of LQTS, and mutations 
in at least four of these genes had been reported in a 
number of affected individuals and families. The genes 
involved in LQTS play important roles in the formation 
of ion channels in the cell membrane, and, thus, muta- 
tions in these genes disrupt normal cardiac rhythms. 


LQTS usually presents with symptoms that consti- 
tute a life-threatening emergency. Sudden loss of con- 
sciousness or cardiac arrest can be brought on by emo- 
tional or physical stress in young, otherwise healthy 
individuals, both female and male. Fright, anger, sur- 
prise, sudden awakening as a result of loud sounds 
(alarm clock, telephone), as well as physical activities, 
especially swimming, have all been reported to precipi- 
tate an episode of cardiac arrhythmia in susceptible indi- 
viduals. Sudden death often occurs. Although the infor- 
mation is preliminary, recent research has also suggested 
that a small number of SIDS (sudden infant death syn- 
drome) cases may be due to mutations in one or more of 
the genes associated with LQTS. 
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KEY TERMS 


Anorexia nervosa—A loss of appetite for food not 
explainable by local disease. It is thought to have a 
psychological basis. 


Autosomal dominant—A pattern of inheritance in 
which only one of the two copies of an autosomal 
gene must be abnormal for a genetic condition or 
disease to occur. An autosomal gene is a gene that 
is located on one of the autosomes or non-sex chro- 
mosomes. A person with an autosomal dominant 
disorder has a 50% chance of passing it to each of 
their offspring. 


Autosomal recessive—A pattern of inheritance in 
which both copies of an autosomal gene must be 
abnormal for a genetic condition or disease to 
occur. An autosomal gene is a gene that is located 
on one of the autosomes or non-sex chromosomes. 
When both parents have one abnormal copy of the 


Diagnosis 

Problems exist in diagnosing LQTS. Although the 
method of diagnosis is the electrocardiogram, most young, 
healthy people do not routinely undergo this test, and, 
thus, their first, and possibly fatal, episode of LQTS comes 
without warning. In some cases, a non-fatal episode is 
mistakenly treated as a seizure, and, therefore, a follow-up 
assessment does not include an electrocardiogram. In 
addition, some cases of LQTS cannot be diagnosed by a 
routine electrocardiogram. That is, the QT interval is not 
found to be prolonged in routine testing. If LQTS is sus- 
pected either because of a previous episode of syncope or 
because of a family member with LQTS, an exercise elec- 
trocardiogram should be performed. In all instances where 
an individual is diagnosed with LQTS, family members 
should be thoroughly evaluated, and a detailed family his- 
tory should be taken noting any individuals with episodes 
of sudden loss of consciousness and any cases of unex- 
plained sudden death. Because many of the genes involved 
in LQTS have been identified, genetic testing can offer a 
more reliable means of diagnosis of other family members 
at risk. The first step in determining if this type of testing 
is appropriate in any particular situation is to consult a 
genetic counselor or medical geneticist. 


Treatment 


A conventional treatment is the oral administration 
of beta-blockers, medications that decrease the input 
from the sympathetic nervous system to the heart. 
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same gene, they have a 25% chance with each 
pregnancy that their offspring will have the disorder. 


Diuretic—An agent that increases the production of 
urine. 


Electrocardiogram—A record of the electrical activ- 
ity of the heart showing certain waves called P, Q, 
R, S, andT waves. The Q, R, S, T waves are associat- 
ed with contraction of the ventricles, the lower two 
chambers of the heart. 


Sympathetic nervous system—A division of the 
autonomic nervous sytem, the portion of the ner- 
vous system that controls involuntary bodily func- 
tions such as heart rate. 


Syndactyly—A fusion of two or more toes or fin- 
gers. 


Although beta-blockers do not correct the abnormali- 
ties in the ion channels of the heart cells, they do 
appear to decrease the occurrence of cardiac arrhyth- 
mias. However, these medications are not helpful in all 
cases, and are actually contraindicated in some individ- 
uals. Potassium supplementation is also being explored 
as a treatment in certain cases. As the genetics of 
LQTS becomes better understood, it should be possible 
to tailor treatments that will be effective for each of the 
various gene mutations. 


Alternative treatment 


In some patients, severing of the sympathetic nerve 
to the heart has decreased the occurrence of arrhythmias. 
Pacemakers and defibrillators appear to hold promise as 
new forms of treatment. As devices of this type are devel- 
oped that are smaller in size, they may come into more 
widespread use, either alone or in conjunction with spe- 
cific medications. 


Prognosis 


LQTS is a life-long condition. Individuals who are 
not diagnosed and treated are at an increased risk of syn- 
cope and sudden death. Adequate treatment can decrease 
this risk. There is no cure. Individuals with one of the 
inherited forms of LQTS are at risk of passing the muta- 
tion and the disease to their offspring. 
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Prophylaxis 


Prevention 


The risk of cardiac arrhythmias due to acquired 
forms of LQTS can be decreased by avoiding the med- 
ications and situations that trigger episodes. At present 
there is no genetic therapy to correct the gene mutations 
present in the inherited forms of LQTS, but individuals 
who are known to have an inherited form may also be 
able to lessen the risk of a life-threatening episode by 
avoiding such environmental triggers and by taking the 
appropriate medications. 
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PROM see Premature rupture of 


membranes 
Promethaz see Antihistamines 


: Prophylaxis 


Definition 


A prophylaxis is a measure taken to maintain health 
and prevent the spread of disease. Antibiotic prophylaxis 
is the focus of this article and refers to the use of antibi- 
otics to prevent infections. 
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Purpose 


Antibiotics are well known for their ability to treat 
infections. But some antibiotics also are prescribed to pre- 
vent infections. This usually is done only in certain situa- 
tions or for people with particular medical problems. For 
example, people with abnormal heart valves have a high 
risk of developing heart valve infections after even minor 
surgery. This happens because bacteria from other parts of 
the body get into the bloodstream during surgery and trav- 
el to the heart valves. To prevent these infections, people 
with heart valve problems often take antibiotics before 
having any kind of surgery, including dental surgery. 


Antibiotics also may be prescribed to prevent infec- 
tions in people with weakened immune systems, such as 
people with AIDS or people who are having chemother- 
apy treatments for cancer. But even healthy people with 
strong immune systems may occasionally be given pre- 
ventive antibiotics—if they are having certain kinds of 
surgery that carry a high risk of infection, or if they are 
traveling to parts of the world where they are likely to get 
an infection that causes diarrhea, for example. 


In all of these situations, a physician should be the 
one to decide whether antibiotics are necessary. Unless a 
physician says to do so, it is not a good idea to take 
antibiotics to prevent ordinary infections. 


Because the overuse of antibiotics can lead to resis- 
tance, drugs taken to prevent infection should be used 
only for a short time. 


Description 


Among the drugs used for antibiotic prophylaxis are 
amoxicillin (a type of penicillin) and fluoroquinolones 
such as ciprofloxacin (Cipro) and trovafloxacin (Trovan). 
These drugs are available only with a physician’s prescrip- 
tion and come in tablet, capsule, liquid, and injectable 
forms. 


Recommended dosage 


The recommended dosage depends on the type of 
antibiotic prescribed and the reason it is being used. For 
the correct dosage, check with the physician or dentist 
who prescribed the medicine or the pharmacist who 
filled the prescription. Be sure to take the medicine 
exactly as prescribed. Do not take more or less than 
directed, and take the medicine only for as long as the 
physician or dentist says to take it. 


Precautions 


If the medicine causes nausea, vomiting, or diarrhea, 
check with the physician or dentist who prescribed it as 
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KEY TERMS 


AIDS—Acquired immunodeficiency syndrome. A 
disease caused by infection with the human 
immunodeficiency virus (HIV). In people with this 
disease, the immune system breaks down, open- 
ing the door to other infections and some types of 
cancer. 


Antibiotic—A medicine used to treat infections. 


Chemotherapy—Treatment of an illness with chem- 
ical agents. The term is usually used to describe the 
treatment of cancer with drugs. 


Immune system—The body’s natural defenses 
against disease and infection. 


soon as possible. Patients who are taking antibiotics 
before surgery should not wait until the day of the surgery 
to report problems with the medicine. The physician or 
dentist needs to know right away if problems occur. 


For other specific precautions, see the entry on the 
type of drug prescribed such as penicillins or fluoro- 
quinolones. 


Side effects 


Antibiotics may cause a number of side effects. 
For details, see entries on specific types of antibiotics. 
Anyone who has unusual or disturbing symptoms after 
taking antibiotics should get in touch with his or her 
physician. 


Interactions 


Whether used to treat or to prevent infection, antibi- 
otics may interact with other medicines. When this hap- 
pens, the effects of one or both of the drugs may change 
or the risk of side effects may be greater. Anyone who 
takes antibiotics for any reason should inform the physi- 
cian about all the other medicines he or she is taking and 
should ask whether any possible interactions may inter- 
fere with drugs’ effects. For details of drug interactions, 
see entries on specific types of antibiotics. 


Nancy Ross-Flanigan 


Proportionate dwarfism see Pituitary 
dwarfism 


Proptosis see Exophthalmos 
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Prostaglandins see Drugs used in labor 


i Prostate biopsy 


Definition 


Prostate biopsy is a surgical procedure that involves 
removing a small piece of prostate tissue for microscopic 
examination. 


Purpose 


This test is usually done to determine whether the 
patient has prostate cancer. Occasionally, it may also be 
used to diagnose a condition called benign prostatic 
hyperplasia that causes enlargement of the prostate. In 
the United States, prostate cancer is the most common 
cancer among men over 50, and is the second leading 
cause of cancer deaths. 


Prostate biopsy is recommended when a digital rec- 
tal examination (a routine screening test for prostate 
diseases) reveals a lump or some other abnormality in the 
prostate. In addition, if blood tests reveal that the levels 
of certain markers, such as PSA, are above normal, the 
doctor may order a biopsy. 


Description 


The prostate gland is one of the three male sex 
glands and lies just below the urinary bladder, in the area 
behind the penis and in front of the rectum. It secretes 
semen, the liquid portion of the ejaculate. The urethra 
carries the urine from the urinary bladder and the semen 
from the sex glands to the outside of the body. 


Prostate biopsies can be performed in three different 
ways. They can be performed by inserting a needle 
through the perineum (the area between the base of the 
penis and the rectum), by inserting a needle through the 
wall of the rectum, or by cytoscopy. Before the proce- 
dure is performed, the patient may be given a sedative to 
help him relax. Patients undergoing cytoscopy may be 
given either general anesthesia or local anesthesia. The 
doctor will ask the patient to have an enema before carry- 
ing out the biopsy. The patient is also given antibiotics 
to prevent any possible infection. 


Needle biopsy via the perineum 


The patient lies either on one side or on his back with 
his knees up. The skin of the perineum is thoroughly 
cleansed with an iodine solution. A local anesthetic is 
injected at the site where the biopsy is performed. Once 


2727 


Asdoiq 3}2}s0.1g 


Prostate biopsy 


KEY TERMS 


Benign prostatic hyperplasia (BPH)— A noncancer- 
ous condition of the prostate that causes growth of 
the prostate tissue, thus enlarging the prostate and 
obstructing urination. 


Biopsy—The surgical removal and microscopic 
examination of living tissue for diagnostic purposes. 


Computed tomography (CT) scan—A medical pro- 
cedure in which a series of x rays are taken and put 
together by a computer in order to form detailed 
pictures of areas inside the body. 


Digital rectal examination—A routine screening 
test that is used to detect any lumps in the prostate 
gland or any hardening or other abnormality of the 
prostate tissue. The doctor inserts a gloved and 
lubricated finger (digit) into the patient’s rectum, 
which lies just behind the prostate. Typically, since 
a majority of tumors develop in the posterior region 


the area is numb, the doctor makes a small (1 in) incision 
in the perineum. The doctor places one finger in the rec- 
tum to guide the placement of the needle. The needle is 
then inserted into the prostate, a small amount of tissue is 
collected, and the needle is withdrawn. The needle is then 
re-inserted into another part of the prostate. Tissue may 
be taken from several areas. Pressure is then applied at the 
biopsy site to stop the bleeding. The procedure generally 
takes 15-30 minutes and is usually done in a physician’s 
office or in a hospital operating room. Though it sounds 
painful, it typically causes only slight discomfort. 


Needle biopsy via the rectum 


This procedure is also done in the physician’s office 
or in the hospital operating room, and is usually done 
without any anesthetic. The patient is asked to lie on his 
side or on his back with his legs in stirrups. The doctor 
attaches a curved needle guide to his finger and then 
inserts the finger into the rectum. After firmly placing the 
needle guide in the rectum, the biopsy needle is pushed 
along the guide, through the wall of the rectum and into 
the prostate. The needle is rotated gently, prostate tissue 
samples are collected and the needle withdrawn. 


Cytoscopy 


For this procedure, the patient is given either a general 
or a local anesthetic. An instrument called a cytoscope (a 
thin-lighted tube with telescopic lenses) is passed through 
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of the prostate, they can be detected through the 
rectum. 


Magnetic resonance imaging (MRI)—A medical 
procedure used for diagnostic purposes where pic- 
tures of areas inside the body are created using a 
magnet linked to a computer. 


Pathologist—A doctor who specializes in the diag- 
nosis of disease by studying cells and tissues under 
a microscope. 


Ultrasonogram—A procedure in which high-fre- 
quency sound waves that cannot be heard by 
human ears are bounced off internal organs and tis- 
sues. These sound waves produce a pattern of 
echoes that are then used by the computer to create 
sonograms or pictures of areas inside the body. 


Urethra—The tube that carries the urine from the 
urinary bladder and the semen from the sex glands 
to the outside of the body. 


the urethra. By looking through the cytoscope, the doctor 
can see if there is any blockage in the urethra and remove 
it. Tissue samples from the urinary bladder or the prostate 
can be collected for microscopic examination. 


This test is generally performed in an operating 
room or in a physician’s office. An hour before the proce- 
dure, the patient is given a sedative to help him relax. An 
intravenous (IV) line will be placed in a vein in the arm 
to give medications and fluids if necessary. The patient is 
asked to lie on a special table with his knees apart and 
stirrups are used to support his feet and thighs. The geni- 
tal area is cleansed with an antiseptic solution. If general 
anesthesia is being used, the patient is given the medica- 
tion through the IV tube or inhaled gases or both. If a 
local anesthetic is being used, the anesthetic solution is 
gently instilled into the urethra. 


After the area is numb, a cytoscope is inserted into 
the urethra and slowly pushed into the prostate. Tiny for- 
ceps or scissors are inserted through the cytoscope to col- 
lect small pieces of tissue that are used for biopsy. The 
cytoscope is then withdrawn. The entire procedure may 
take 30—45 minutes. Sometimes a catheter (tube) is left 
in the urinary bladder to help the urine drain out, until the 
swelling in the urethra has subsided. 


Alternate procedures 


Many different tests can be performed to diagnose 
prostate diseases and cancer. A routine screening test 
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called digital rectal examination (DRE) can identify any 
lumps or abnormality with the prostate. Blood tests that 
measure the levels of certain protein markers, such as 
PSA, can indicate the presence of prostate cancer cells. X 
rays and other imaging techniques (such as computed 
tomography scans, magnetic resonance imaging, and 
ultrasonograms), where detailed pictures of areas inside 
the body are put together by a computer, can also be used 
to determine the extent and spread of the disease. Howev- 
er, a prostate biopsy and examination of the cells under a 
microscope remains the most definitive test for diagnosing 
and grading prostate cancer. 


Preparation 


Before scheduling the biopsy, the doctor should be 
made aware of all the medications that the patient is tak- 
ing, if the patient is allergic to any medication, and if he 
has any bleeding problems. The patient may be given an 
antibiotic shortly before the test to reduce the risk of any 
infection afterwards. If the biopsy is done through the 
perineum, there are no special preparations. If it is being 
done through the rectum, the patient is asked to take an 
enema and is instructed on how to do it. 


If a cytoscopy is being performed, the patient is 
asked to sign a consent form. The patient is also asked to 
take antibiotics before and for several days after the test 
to prevent infection due to insertion of the instruments. If 
a general anesthetic is going to be used, food and liquids 
will be restricted for at least eight hours before the test. 


Aftercare 


Following a needle biopsy, the patient may experi- 
ence some pain and discomfort. He should avoid strenu- 
ous activities for the rest of the day. He may also notice 
some blood in his urine for two to three days after the 
test and some amount of rectal bleeding. If there is per- 
sistent bleeding, pain, or fever, and if the patient is 
unable to urinate for 24 hours, the doctor should be noti- 
fied immediately. 


When a cytoscopy is performed under a local anes- 
thetic, the patient is asked to lie down for 30 minutes 
after the test and is then allowed to go. If general anes- 
thesia is used, the patient is taken to the recovery room 
and kept there until he wakes up and is able to walk. He 
is allowed food and liquids after he wakes up. After gen- 
eral anesthesia, the patient may experience some tired- 
ness and aching of the muscles throughout the body. If 
local anesthesia was administered, there is a brief burn- 
ing sensation and a strong urge to urinate when the cyto- 
scope is removed. 
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After the procedure, it is common to experience fre- 
quent urination with a burning sensation for a few days. 
Drinking a lot of fluids will help reduce the burning sen- 
sation and the chances of an infection. There may also be 
some blood in the urine. However, if blood clots are seen, 
or if the patient is unable to pass urine eight hours after 
the cytoscopy, the doctor should be notified. In addition, 
if the patient develops a high fever, and complains of 
chills or abdominal pain after the procedure, he should 
see the doctor right away. 


Risks 


Prostate biopsy performed with a needle is a low- 
risk procedure. The possible complications include some 
bleeding into the urethra, an infection, or an inability to 
urinate. These complications are treatable and the doctor 
should be notified of them. 


Cytoscopy is generally a very safe procedure. The 
most common complication is an inability to urinate due 
to a swelling of the urethra. A catheter (tube) may have to 
be inserted to help drain out the urine. If there is an infec- 
tion after the procedure, antibiotics are given to treat it. In 
very rare instances, the urethra or the urinary bladder may 
be perforated because of the insertion of the instrument. If 
this occurs, surgery may be needed to repair the damage. 


Normal results 


If the prostate tissue samples show no sign of 
inflammation, and if no cancerous cells are detected, the 
results are normal. 


Abnormal results 


Analysis of the prostate tissue under the microscope 
reveals any abnormalities. In addition, the presence of 
cancerous cells can be detected. If a tumor is present, the 
pathologist “grades” the tumor, in order to estimate how 
aggressive the tumor is. The most commonly used grad- 
ing system is called the “Gleason system.” 


Normal prostate tissue has certain characteristic fea- 
tures that the cancerous tissue lacks. In the Gleason sys- 
tem, prostate cancers are graded by how closely they 
resemble normal prostate tissue. The system assigns a 
grade ranging from 1 to 5. The grades assigned to two 
areas of cancer are added up for a combined score that is 
between 2 and 10. A score between 2 and 4 is called low 
and implies that the cancer is a slow-growing one. A 
Gleason score of 8 to 10 is high and indicates that the 
cancer is aggressive. The higher the Gleason score, the 
more likely it is that the cancer is fast-growing and may 
have already grown out of the prostate and spread to 
other areas (metastasized). 
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i Prostate cancer 


Definition 


Prostate cancer is a disease in which cells of the 
prostate become abnormal and start to grow uncontrol- 
lably, forming tumors. 


Description 


Prostate cancer is a malignancy of one of the major 
male sex glands. Along with the testicles and the semi- 
nal vesicles, the prostate secretes the fluid that makes up 
semen. The prostate is about the size of a walnut and lies 
just behind the urinary bladder. A tumor in the prostate 
interferes with proper control of the bladder and normal 
sexual functioning. Often the first symptom of prostate 
cancer is difficulty in urinating. However, because a 
very common, non-cancerous condition of the prostate, 
benign prostatic hyperplasia (BPH), also causes the 
same problem, difficulty in urination is not necessarily 
due to cancer. 


Cancerous cells within the prostate itself are gener- 
ally not deadly on their own. However, as the tumor 
grows, some of the cells break off and spread to other 
parts of the body through the lymph or the blood, a 
process known as metastasis. The most common sites for 
prostate cancer to metastasize are the seminal vesicles, 
the lymph nodes, the lungs, and various bones around the 
hips and the pelvic region. The effects of these new 
tumors are what can cause death. 


Second only to skin cancer, the American Cancer 
Society estimates that in 2000 at least 180,400 new cases 
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of prostate cancer were diagnosed. Of this number, the 
disease will cause at least 31,900 deaths. Although 
prostate cancer is often very slow growing, it can be 
aggressive, especially in younger men. Given its slow 
growing nature, many men with the disease die of other 
causes rather than from the cancer itself. 


Prostate cancer affects African-American men twice 
as often as white men and the mortality rate among 
African-Americans is also two times higher. African- 
Americans have the highest rate of prostate cancer of any 
world population group. 


Causes and symptoms 


The precise cause of prostate cancer is not known. 
However, there are several known risk factors for disease 
including age over 55, African-American heritage, a 
family history of the disease, occupational exposure to 
cadmium or rubber, and a high fat diet. Men with high 
plasma testosterone levels may also have an increased 
risk for developing prostate cancer. 


Frequently, prostate cancer has no symptoms and the 
disease is diagnosed when the patient goes for a routine 
screening examination. However, when the tumor is big 
or the cancer has spread to the nearby tissues, the follow- 
ing symptoms may be seen: 


e weak or interrupted flow of the urine 

¢ frequent urination (especially at night) 

e difficulty starting urination 

e inability to urinate 

e pain or burning sensation when urinating 
e blood in the urine 


* persistent pain in lower back, hips, or thighs (bone 
pain) 


e painful ejaculation. 


Diagnosis 


Prostate cancer is curable when detected early. Yet 
the early stages of prostate cancer are often asympto- 
matic, so the disease often goes undetected until the 
patient has a routine physical examination. Diagnosis of 
prostate cancer can be made using some or all of the fol- 
lowing tests. 


Digital rectal examination (DRE) 


In order to perform this test, the doctor puts a 
gloved, lubricated finger (digit) into the rectum to feel 
for any lumps in the prostate. The rectum lies just behind 
the prostate gland, and a majority of prostate tumors 
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KEY TERMS 


Antiandrogen—A substance that blocks the action 
of androgens, the hormones responsible for male 
characteristics. Used to treat prostate cancers that 
require male hormones for growth. 


Benign prostate hyperplasia (BPH)—A non-cancer- 
ous swelling of the prostate. 


Brachytherapy—A method of treating cancers, such 
as prostate cancer, involving the implantation near 
the tumor of radioactive seeds. 


Gleason grading system—A method of predicting 
the tendency of a tumor in the prostate to metasta- 
size based on how similar the tumor is to normal 
prostate tissue. 


Granulocyte/macrophage colony stimulating fac- 
tor (GM-CSF)—A substance produced by cells of 
the immune system that stimulates the attack upon 
foreign cells. Used to treat prostate cancers as a 
genetically engineered component of a vaccine that 
stimulates the body to attack prostate tissue. 


Histopathology—the study of diseased tissues at a 
minute (microscopic) level. 


begin in the posterior region of the prostate. If the doctor 
does detect an abnormality, he or she may order more 
tests in order to confirm these findings. 


Blood tests 


Blood tests are used to measure the amounts of cer- 
tain protein markers, such as prostate-specific antigen 
(PSA), found circulating in the blood. The cells lining 
the prostate generally make this protein and a small 
amount can be detected normally in the bloodstream. In 
contrast, prostate cancers produce a lot of this protein, 
significantly raising the circulating levels. A finding of a 
PSA level higher than normal for the patient’s age group 
therefore suggests that cancer is present. 


Transrectal ultrasound 


A small probe is placed in the rectum and sound 
waves are released from the probe. These sound waves 
bounce off the prostate tissue and an image is created. 
Since normal prostate tissue and prostate tumors reflect 
the sound waves differently, the test is an efficient and 
accurate way to detect tumors. Though the insertion of the 
probe into the rectum may be slightly uncomfortable, the 
procedure is generally painless and takes only 20 minutes. 
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Luteinizing hormone releasing hormone (LHRH) 
agonist—A substance that blocks the action of 
LHRH, a hormone that stimulates the production of 
testosterone (a male hormone) in men. Used to 
treat prostate cancers that require testosterone for 
growth. 


Orchiectomy—Surgical removal of the testes that 
eliminates the production of testosterone to treat 
prostate cancer. 


Radical prostatectomy—Surgical removal of the 
entire prostate, a common method of treating 
prostate cancer. 


Prostate-specific antigen—A protein made by the 
cells of the prostate that is increased by both BPH 
and prostate cancer. 


Transurethral resection of the prostate (TURP)— 
Surgical removal of a portion of the prostate through 
the urethra, a method of treating the symptoms of an 
enlarged prostate, whether from BPH or cancer. 


Prostate biopsy 


If cancer is suspected from the results of any of the 
above tests, the doctor will remove a small piece of 
prostate tissue with a hollow needle. This sample is then 
checked under the microscope for the presence of can- 
cerous cells. Prostate biopsy is the most definitive diag- 
nostic tool for prostate cancer. 


Prostate cancer can also be diagnosed based on the 
examination of the tissue removed during a transurethral 
resection of the prostate (TURP). This procedure is per- 
formed to help alleviate the symptoms of BPH, a benign 
enlargement of the prostate. Like a biopsy, this is a defin- 
itive diagnostic method for prostate cancer. 


X rays and imaging techniques 


A chest x ray may be ordered to determine whether 
the cancer has spread to the lungs. Imaging techniques 
(such as computed tomography scans (CT) and mag- 
netic resonance imaging (MRI)), where a computer is 
used to generate a detailed picture of the prostate and 
areas nearby, may be done to get a clearer view of the 
internal organs. A bone scan may be used to check 
whether the cancer has spread to the bone. 
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Treatment 


Once cancer is detected during the microscopic 
examination of the prostate tissue during a biopsy or 
TURP, doctors will determine two different numerical 
scores that will help define the patient’s treatment and 
prognosis. 


Tumor grading 


Initially, the pathologist will grade the tumor based 
on his or her examination of the biopsy tissue. The 
pathologist scores the appearance of the biopsy sample 
using the Gleason system. This system uses a scale of 
one to five based on the sample’s similarity or dissimilar- 
ity to normal prostate tissue. If the tissue is very similar 
to normal tissue, it is still well differentiated and given a 
low grading number, such as one or two. As the tissue 
becomes more and more abnormal (less and less differ- 
entiated), the grading number increases, up to five. Less 
differentiated tissue is considered more aggressive and 
more likely to be the source of metastases. 


The Gleason grading system is best predictive of the 
prognosis of a patient if the pathologist gives two scores 
to a particular sample—a primary and a secondary pat- 
tern. The two numbers are then added together and that is 
the Gleason score reported to the patient. Thus, the lowest 
Gleason score available is two (a primary and secondary 
pattern score of one each). A typical Gleason score is five 
(which can be a primary score of two and a secondary 
score of three or visa-versa). The highest score available 
is 10, with a pure pattern of very undifferentiated tissue, 
that is, of grade five. The higher the score, the more 
abnormal behavior of the tissue, the greater the chance for 
metastases, and the more serious the prognosis after sur- 
gical treatment. A study found that the ten-year cancer 
survival rate without evidence of disease for grade two, 
three, and four cancers is 94% of patients. The rate is 91% 
for grade five cancers, 78% for grade six, 46% for grade 
seven, and 23% for grade eight, nine, and ten cancers. 


Cancer staging 


The second numeric score determined by the doctor 
will be the stage of the cancer, which takes into account 
the grade of the tumor determined by the pathologist. 
Based on the recommendations of the American Joint 
Committee on Cancer (AJCC), two kinds of data are used 
for staging prostate cancer. Clinical data are based on the 
external symptoms of the cancer, while histopathological 
data is based on surgical removal of the prostate and 
examination of its tissues. Clinical data are most useful to 
make treatment decisions, while pathological data is the 
best predictor of prognosis. For this reason, the staging of 
prostate cancer takes into account both clinical and 
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histopathologic information. Specifically, doctors look at 
tumor size (T), lymph node involvement (N), the presence 
of visceral (internal organ) involvement (metastasis = M), 
and the grade of the tumor (G). 


The classification of tumor as T1 means the cancer 
that is confined to the prostate gland and the tumor that is 
too small to be felt during a DRE. T1 tumors are often 
found after examination of tissue removed during a 
TURP. The T1 definition is subdivided into those cancers 
that show less than 5% cancerous cells in the tissue sam- 
ple (Tla) or more than 5% cancerous cells in the tissue 
sample (T1b). Tlc means that the biopsy was performed 
based on an elevated PSA result. The second tumor clas- 
sification is T2, where the tumor is large enough to be 
felt during the DRE. T2a indicates that only the left or 
the right side of the gland is involved, while T2b means 
both sides of the prostate gland has tumor. 


With a T3 tumor the cancer has spread to the con- 
nective tissue near the prostate (T3a) or to the seminal 
vesicles as well (T3b). T4 indicates that cancer has 
spread within the pelvis to tissue next to the prostate such 
as the bladder’s sphincter, the rectum, or the wall of the 
pelvis. Prostate cancer tends to spread next into the 
regional lymph nodes of the pelvis, indicated as N1. 
Prostate cancer is said to be at the M1 stage when it has 
metastasized outside the pelvis in distant lymph nodes 
(Mla), bone (M1b) or organs such as the liver or the 
brain (Mic). Pain, weight loss, and fatigue often accom- 
pany the M1 stage. 


The grade of the tumor (G) can assessed during a 
biopsy, TURP surgery, or after removal of the prostate. 
There are three grades recognized: G1, G2, and G3, indi- 
cating the tumor is well, moderately, or poorly differenti- 
ated, respectively. The G, LN, M descriptions are com- 
bined with the T definition to determine the stage of the 
prostate cancer. 


Stage I prostate cancer comprises patients that are 
Tla, NO, MO, G1. Stage II includes a variety of condition 
combinations including Tla, NO, MO, G2, 3 or 4; T1b, 
NO, MO, Any G; T1c, NO, MO, Any G; T1, NO, MO, Any 
G or T2, NO, MO, Any G. The prognosis for cancers at 
these two stages is very good. For men treated with stage 
Ior stage II disease, over 95% are alive after five years. 


Stage III prostate cancer occurs when conditions are 
T3, NO, MO, any G. Stage IV is T4, NO, MO, any G; any 
T, N1, MO, any G; or any T, any N, M1, Any G. Although 
the cancers of Stage III are more advanced, the five year 
prognosis is still good, with 70% of men diagnosed at 
these stage still living. The spread of the cancer into the 
pelvis (T4), lymph (N1), or distant locations (M1) are 
very significant events, as the five year survival rate 
drops to 30% for Stage IV. 
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Treatment options 


The doctor and the patient will decide on the treat- 
ment mode after considering many factors. For example, 
the patient’s age, the stage of the disease, his general 
health, and the presence of any co-existing illnesses have 
to be considered. In addition, the patient’s personal prefer- 
ences and the risks and benefits of each treatment protocol 
are also taken into account before any decision is made. 


SURGERY. For stage I and stage II prostate cancer, 
surgery is the most common method of treatment 
because it theoretically offers the chance of completely 
removing the cancer from the body. Radical prostatecto- 
my involves complete removal of the prostate. The 
surgery can be done using a perineal approach, where the 
incision is made between the scrotum and the anus, or 
using a retropubic approach, where the incision is made 
in the lower abdomen. Perineal approach is also known 
as nerve-sparing prostatectomy, as it is thought to reduce 
the effect on the nerves and thus reduce the side effects 
of impotence and incontinence. However, the retropubic 
approach allows for the simultaneous removal of the 
pelvic lymph nodes, which can give important pathologi- 
cal information about the tumor spread. 


The drawback to surgical treatment for early prostate 
cancer is the significant risk of side effects that impact the 
quality of life of the patient. Even using nerve-sparing tech- 
niques, studies run by the National Cancer Institute (NCI) 
found that 60-80% of men treated with radical prostatecto- 
my reported themselves as impotent (unable to achieve an 
erection sufficient for sexual intercourse) two years after 
surgery. This side effect can be sometimes countered by 
prescribing sildenafil citrate (Viagra). Furthermore, 8% to 
10% of patients were incontinent in that time span. Despite 
the side effects, the majority of men were reported as satis- 
fied with their treatment choice. Additionally, there is some 
evidence that the skill and the experience of the surgeon are 
central factors in the ultimate side effects seen. 


A second method of surgical treatment of prostate 
cancer is cryosurgery. Guided by ultrasound, surgeons 
insert up to eight cryoprobes through the skin and into 
close proximity with the tumor. Liquid nitrogen (temper- 
ature of -320.8°F, or -196°C) is circulated through the 
probe, freezing the tumor tissue. In prostate surgery, a 
warming tube is also used to keep the urethra from freez- 
ing. Patients currently spend a day or two in the hospital 
following the surgery, but it could be an outpatient proce- 
dure in the near future. Recovery time is about one week. 
Side effects have been reduced in recent years, although 
impotence still affects almost all who have had 
cryosurgery for prostate cancer. Cryosurgery is consid- 
ered a good alternative for those too old or sick to have 
traditional surgery or radiation treatments or when these 
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more traditional treatments are unsuccessful. There is a 
limited amount of information about the long-term effi- 
cacy of this treatment for prostate cancer. 


RADIATION THERAPY. Radiation therapy involves 
the use of high-energy x rays to kill cancer cells or to 
shrink tumors. It can be used instead of surgery for stage 
I and II cancer. The radiation can either be administered 
from a machine outside the body (external beam radia- 
tion), or small radioactive pellets can be implanted in the 
prostate gland in the area surrounding the tumor, called 
brachytherapy or interstitial implantation. Pellets con- 
taining radioactive iodine (I-125), palladium (Pd 103), or 
iridium (Ir 192) can be implanted on an outpatient basis, 
where they remain permanently. The radioactive effect of 
the seeds last only about a year. 


The side effects of radiation can include inflamma- 
tion of the bladder, rectum, and small intestine. Impo- 
tence and incontinence are often delayed side effects of 
the treatment. A study indicated that bowel control prob- 
lems were more likely after radiation therapy when com- 
pared to surgery, but impotent and incontinence were 
more likely after surgical treatment. Long-term results 
with radiation therapy are dependent on stage. A review 
of almost 1000 patients treated with megavoltage irradia- 
tion showed 10 year survival rates to be significantly dif- 
ferent by T-stage: T1 (79%), T2 (66%), T3 (55%), and T4 
(22%). There does not appear to be a large difference in 
survival between external beam or interstitial treatments. 


HORMONE THERAPY. Hormone therapy is common- 
ly used when the cancer is in an advanced stage and has 
spread to other parts of the body, such as stage III or 
stage IV. Prostate cells need the male hormone testos- 
terone to grow. Decreasing the levels of this hormone, or 
inhibiting its activity, will cause the cancer to shrink. 
Hormone levels can be decreased in several ways. 
Orchiectomy is a surgical procedure that involves com- 
plete removal of the testicles, leading to a decrease in the 
levels of testosterone. Another method “tricks” the body 
by administering the female hormone estrogen. When 
this is given, the body senses the presence of a sex hor- 
mone and stops making the male hormone testosterone. 
However, there are some unpleasant side effects to hor- 
mone therapy. Men may have “hot flashes,” enlargement 
and tenderness of the breasts, or impotence and loss of 
sexual desire, as well as blood clots, heart attacks, and 
strokes, depending on the dose of estrogen. 


WATCHFUL WAITING. Watchful waiting means no 
immediate treatment is recommended, but doctors keep 
the patient under careful observation. This is often done 
using periodic PSA tests. This option is generally used in 
older patients when the tumor is not very aggressive and 
the patients have other, more life-threatening, illnesses. 
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Prostate-specific antigen test 


Prostate cancer in older men tends to be slow-growing. 
Therefore, the risk of the patient dying from prostate 
cancer, rather than from other causes, is relatively small. 


Alternative treatment 


A mixture of eight Chinese herbs have been tested in 
the treatment of prostate cancer that does not respond to 
hormone therapy. The mixture is called PC-SPES and is 
believed to stimulate the production of hormones in the 
body. In a small study, the herbal mixture causes a drop 
of 52% in PSA levels for 87% of the study participants. 
The herb mixture does have side effects, including blood 
clots and nipple tenderness and the potency of the herbs 
suffers from batch variation. 


Prevention 


Because the cause of the cancer is not known, there is 
no definite way to prevent prostate cancer. Given its com- 
mon occurrence and the low cost of screening, the Ameri- 
can Cancer Society (ACS) and the National Comprehen- 
sive Cancer Network (NCCN) recommends that all men 
over age 40 have an annual rectal examination and that 
men have an annual PSA test beginning at age 50. African- 
American men and men with a family history of prostate 
cancer, who have a higher than average risk, should begin 
annual PSA testing even earlier, starting at age 45. 


However, mandatory screening for prostate cancer is 
controversial. Because the cancer is so slow growing, 
and the side effects of the treatment can have significant 
impact on patient quality of life, some medical organiza- 
tions question the wisdom of yearly exams. Some organi- 
zations have even noted that the effect of screening is 
discovering the cancer at an early stage when it may 
never grow to have any outward effect on the patient dur- 
ing their lifetime. Nevertheless, the NCI reports that the 
current aggressive screening methods have achieved a 
reduction in the death rate of prostate cancer of about 
2.3% for African-Americans and about 4.6% for Cau- 
casians since the mid-1990s, with a 20% increase in 
overall survival rate during that period. 


A low fat diet may slow the progression of prostate 
cancer. To reduce the risk or progression of prostate can- 
cer, the American Cancer Society recommends a diet rich 
in fruits, vegetables and dietary fiber, and low in red meat 
and saturated fats. 


Resources 


BOOKS 
Carroll, Peter R., et al. “Cancer of the Prostate.” In Cancer Prin- 


ciples and Practice of Oncology, Devita, Vincent T., et al., 
eds. Philadelphia: Lippincott Williams & Wilkins, 2001. 
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Wainrib, Barbara R., and Sandra Haber. Men, Women, and 
Prostate Cancer. Oakland, CA: New Harbinger Produc- 
tions, Inc., 2000. 


PERIODICALS 

Nelson, W.G., et al. “Cancer Cells Engineered to Secrete Gran- 
ulocyte-Macrophage Colony-Stimulating Factor Using Ex 
Vivo Gene Transfer as Vaccines for the Treatment of Gen- 
itourinary Malignanacies.” Cancer Chemotherapy and 
Pharmacology 46 (2000): S67—72. 


ORGANIZATIONS 

National Cancer Institute. Building 31, Room 10A31 31 Center 
Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 4- 
CANCER. <http://cancernet.nci.nih.gov>. 

The Association for the Cure of Cancer of the Prostate 
(CaPCure). 1250 Fourth St., Suite 360, Santa Monica, CA 
90401. (800) 757-CURE. <http://www.capcure.org>. 


OTHER 

“Using Herbs to Fight Prostate Cancer.” HealthScout@Can- 
cerOnline 30 May 2000. 18 July 2001. <http://www. 
healthscout.com>. 


Lata Cherath 
Michelle Johnson, MS, JD 


Prostate gland removal see Prostatectomy 
Prostate sonogram see Prostate ultrasound 


I Prostate-specific antigen test 


Definition 


Prostate-specific antigen, or PSA, is a protein pro- 
duced by the prostate gland that may be found in elevat- 
ed levels in the blood when a person develops certain dis- 
eases of the prostate, notably prostate cancer. PSA is 
specific, because it is present only in prostate tissue. It is 
not specific for prostate cancer, however, as it may also 
be elevated in men with benign enlargement of this 
organ. The PSA test has been called the “male PAP test.” 


Purpose 


The blood test for PSA is used to screen older men 
to detect prostate cancer at an early stage, and also to 
monitor its response to treatment. After lung cancer, 
prostate cancer is the most common form of cancer in 
men in the United States. Any routine physical exam of a 
man aged 50 and older should include a digital rectal 
examination (DRE), in which the doctor’s finger probes 
the surface of the prostate gland to detect any suspicious 
area of hardness or a tumor mass. If the examination sug- 
gests that a tumor may in fact be present or if the examin- 
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er is uncertain the logical next step is a PSA test. If the 
PSA test is positive, a sample of prostate tissue (biopsy) 
may be taken to confirm that cancer is present. If nega- 
tive, the test may be repeated immediately to confirm the 
diagnosis, or repeated the next year. Many physicians 
today routinely do both a DRE and a PSA test each year 
on their older male patients, so that, if cancer does devel- 
op, it will be found at an early stage will be easier to 
treat. The combination of a DRE and a PSA test can 
detect approximately 80% of all prostate cancers. 


At present, the PSA test is widely accepted as a way 
of telling whether a patient with definite cancer is 
responding to treatment. Because only the prostate pro- 
duces PSA, its presence in the blood following complete 
removal of the prostate (radical prostatectomy) indi- 
cates that some cancer has been left behind. 


Precautions 


There is no physical reason not to do a PSA test. 
Although, the level of PSA usually is elevated in men 
with prostate cancer, it also may be abnormally high 
(though usually not as high) in men with non-cancerous 
enlargement of the prostate (benign prostatic hyperplasia 
or BPH). If thousands of men have the PSA test routinely 
each year, many of them will have unnecessary tests (such 
as biopsy or an ultrasound study) to confirm cancer. If a 
“false-positive” result is obtained, where the PSA level 
seems high but really is not, some men may even be treat- 
ed for prostate cancer when no cancer is present. Both the 
American Cancer Society and the American Urological 
Association urge annual PSA testing to detect early can- 
cers, but the National Cancer Institute does not. 


Description 


The PSA test is a radioimmunoassay. Any antigen 
causes the body to produce antibodies in an attempt to 
neutralize or eliminate the antigen, often a substance that 
harms body tissues. In the laboratory, a sample of the 
patient’s blood is exposed to the antibody against PSA, 
so that the amount of antigen (PSA) can be measured. 
The results generally are available the next day. 


Preparation 


No special measures are needed when doing a PSA 
test other than taking the usual precautions to prevent 
infection at the needle puncture site. 


Normal results 


Each laboratory has its own normal range for PSA. 
In fact, they may redefine the normal range whenever 
starting to use a new batch of test chemicals. 
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KEY TERMS 


Antibody—A substance formed in the body in 
reaction to some foreign material invading the 
body, or sometimes to diseased body tissue such 
as prostate cancer. An antibody also may be pre- 
pared in the laboratory and used to measure the 
amount of antigen in the blood. 


Antigen—Either a foreign substance such as a 
virus or bacterium, or a protein produced by dis- 
eased or injured body tissue. 


Biopsy—A procedure using a hollow needle to 
obtain a small sample of tissue, such as from the 
prostate. Often done to determine whether cancer 
is present. 


BPH— Benign prostatic hyperplasia, a noncancer- 
ous disorder that causes the prostate to enlarge. 


Abnormal results 


Some experts believe that more than 90% of men 
with prostate cancer will have an elevated PSA level. 
Others claim that as many as one-third of cancers will be 
missed. The amount of PSA in the blood drops when 
cancer is successfully treated, but rises again if the tumor 
recurs, especially if it spreads to other parts of the body. 
A new variation of the PSA test shows how much of the 
material is bound to other protein in the blood and how 
much is “free.” This procedure may be more accurate and 
could well indicate whether either prostate cancer or 
BPH is present. 


Resources 


BOOKS 

Fox, Arnold, and Barry Fox. The Healthy Prostate. New York: 
John Wiley & Sons, 1996. 

Rous, Stephen N. The Prostate Book: Sound Advice on Symptoms 
and Treatment. 2nd ed. New York: W. W. Norton, 1995. 


ORGANIZATIONS 
Prostate Health Council, American Foundation for Urologic 
Disease. 1128 N. Charles St., Baltimore, MD 21201. 


OTHER 
Prostate Health Council Important Information About Prostate- 


Specific Antigen (PSA). American Foundation for Urolog- 
ic Disease, 1128 N. Charles St., Baltimore, MD 21201. 


David A. Cramer, MD 
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Prostate ultrasound 


| Prostate ultrasound 


Definition 


A prostate ultrasound is a diagnostic test used to 
detect potential problems with a man’s prostate. An 
ultrasound test uses very high frequency sound waves 
that are passed through the body. The pattern of reflect- 
ed sound waves, or “echoes,” shows the outline of the 
prostate. This test can show whether the prostate is 
enlarged, and whether an abnormal growth that might be 
cancer is present. 


Purpose 


The prostate is a chestnut-shaped organ surrounding 
the beginning of the urethra in men. It produces a milky 
fluid that is part of the seminal fluid discharged during 
ejaculation. The prostate can become enlarged, particu- 
larly in men over age 50. Also, cancer of the prostate can 
develop, which tends to affect older men. 


During a physical examination, a doctor may per- 
form a digital rectal examination. In this examination, 
the doctor uses a gloved and lubricated finger inserted in 
the rectum to feel for any abnormalities. If this examina- 
tion shows that the prostate is enlarged or a hard lump is 
present, an ultrasound may be done. Another reason a 
doctor might perform an ultrasound is if a blood test 
shows abnormal levels of a substance called prostate- 
specific antigen (PSA). Abnormal levels of PSA may 
indicate the presence of cancer. 


If there is a suspicious lump, the doctor will want to 
take a sample of some of the tissue (prostate biopsy) to 
test it to see whether it is in fact cancer. Doing an ultra- 
sound first will show the doctor what part of the prostate 
should be taken as a sample. Ultrasound can also show 
whether cancerous tissue is still only within the prostate 
or whether it has begun to spread to other locations. If 
prostate cancer is present and the doctor decides to treat 
it with a surgical freezing procedure, ultrasound is used 
as an aid in the procedure. 


An ultrasound can reveal other types of prostate dis- 
ease as well. For example, it can show if there is inflam- 
mation of the prostate (prostatitis). Sometimes it is 
used to learn why a man is unable to father children 
(infertility). 


Precautions 


A prostate ultrasound study is generally not per- 
formed on men who have recently had surgery on their 
lower bowel. This is because the test requires placing an 
ultrasound probe about the size of a finger into the rectum. 


2736 


Description 


Prostate ultrasound is generally done using a tech- 
nique called the transrectal method. This procedure can 
be done in an outpatient clinic. The cylinder-shaped 
ultrasound probe is gently placed in the rectum as the 
patient lies on his left side with the knees bent. The probe 
is rocked back and forth to obtain images of the entire 
prostate. The procedure takes about 15-25 minutes to 
perform. After the test, the patient’s doctor can be noti- 
fied right away, and usually he or she will have a written 
report within 36 hours. 


Preparation 


To prepare for a prostate ultrasound, an enema is 
taken two to four hours before the exam. The patient 
should not urinate for one hour before the test. If biopsies 
may be done, the doctor will prescribe an antibiotic that 
usually is taken in four doses starting the night before the 
biopsy, the morning of the test, that evening, and the fol- 
lowing morning. 


Aftercare 


There is some discomfort, but less than most patients 
expect. In fact, worrying ahead of time is usually the hard- 
est part. Generally, the patient is allowed to leave after a 
radiologist or urologist has reviewed the results. There may 
be some mucus or a small amount of bleeding from the rec- 
tum after the ultrasound. Some patients notice a small 
amount of blood in the urine for up to two days after the 
test. Blood may also be present in the semen. As long as the 
amount of blood is small, there is no cause for concern. 


Risks 


There are no serious risks from a prostate ultrasound 
study. Infection is rare and probably is a result of biopsy 
rather than the sonogram itself. If the ultrasound probe is 
moved too vigorously, some bleeding may continue for a 
few days. 


Normal results 


Modern ultrasound techniques can display both the 
smooth-surfaced outer shell of the prostate and the core 
tissues surrounding the urethra. The entire volume of the 
prostate should be less than 20 milliliters, and its outline 
should appear as a smooth echo-reflecting (echogenic) 
rim. Some irregularities within the substance of the gland 
and calcium deposits are normal findings. 


Abnormal results 


An enlarged prostate with dimmed echoes may 
indicate either prostatitis or benign enlargement of the 
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KEY TERMS 


Benign prostatic hypertrophy (BPH)—Benign pro- 
static hypertrophy is an enlargement of the 
prostate that is not cancerous. However, it may 
cause problems with urinating or other symptoms. 


Prostate-specific antigen (PSA)—A substance that 
often is produced by cancers of the prostate. It can 
be detected in a blood test. 


Urethra—The tube through which urine passes 
from the bladder and is excreted to outside the 
body. 


gland, called benign prostatic hypertrophy (BPH). A dis- 
tinct lump of tissue more likely means cancer. Cancer 
also often appears as an irregular area within the gland 
that distorts the normal pattern of echoes. In either case, 
a biopsy should clarify the diagnosis. 


Resources 


BOOKS 

Rous, Stephen N. The Prostate Book: Sound Advice on Symptoms 
and Treatment. 2nd ed. New York: W. W. Norton, 1995. 

Selmans, Sandra. Prostate: Questions You Have...Answers You 
Need. Allentown, PA: People’s Medical Society, 1996. 

ORGANIZATIONS 

Prostate Health Council, American Foundation for Urologic 
Disease. 1128 N. Charles St., Baltimore, MD 21201. 800- 
242-AFUD. 


David A. Cramer, MD 


Í Prostatectomy 


Definition 


Prostatectomy is surgical removal of part of the prostate 
gland (transurethral resection, a procedure performed to 
relieve urinary symptoms caused by benign enlargement), or 
all of the prostate (radical prostatectomy, the curative surgery 
most often used to treat prostate cancer). 


Purpose 
Benign disease 


When men reach their mid-40s, the prostate gland 
begins to enlarge. This condition, benign prostatic hyper- 
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plasia (BPH) is present in more than half of men in their 
60s and as many as 90% of those over 90. Because the 
prostate surrounds the urethra, the tube leading urine 
from the bladder out of the body, the enlarging prostate 
narrows this passage and makes urination difficult. The 
bladder does not empty completely each time a man uri- 
nates, and, as a result, he must urinate with greater fre- 
quency, night and day. In time, the bladder can overfill, 
and urine escapes from the urethra, resulting in inconti- 
nence. An operation called transurethral resection of the 
prostate (TURP) relieves symptoms of BPH by removing 
the prostate tissue that is blocking the urethra. No inci- 
sion is needed. Instead a tube (retroscope) is passed 
through the penis to the level of the prostate, and tissue is 
either removed or destroyed, so that urine can freely pass 
from the body. 


Malignant disease 


Prostate cancer is the single most common form of 
non-skin cancer in the United States and the most com- 
mon cancer in men over 50. Half of men over 70 and 
almost all men over the age of 90 have prostate cancer, and 
the American Cancer Society estimates that 198,000 new 
cases will be diagnosed in 2001. This condition does not 
always require surgery. In fact, many elderly men adopt a 
policy of “watchful waiting,” especially if their cancer is 
growing slowly. Younger men often elect to have their 
prostate gland totally removed along with the cancer it 
contains—an operation called radical prostatectomy. The 
two main types of this surgery, radical retropubic prostate- 
ctomy and radical perineal prostatectomy, are performed 
only on patients whose cancer is limited to the prostate. If 
cancer has broken out of the capsule surrounding the 
prostate gland and spread in the area or to distant sites, 
removing the prostate will not prevent the remaining can- 
cer from growing and spreading throughout the body. 


Precautions 


Potential complications of TURP include bleeding, 
infection, and reactions to general or local anesthesia. 
About one man in five will need to have the operation 
again within 10 years. 


Open (incisional) prostatectomy for cancer should 
not be done if the cancer has spread beyond the prostate, 
as serious side effects may occur without the benefit of 
removing all the cancer. If the bladder is retaining urine, 
it is necessary to insert a catheter before starting surgery. 
Patients should be in the best possible general condition 
before radical prostatectomy. Before surgery, the bladder 
is inspected using an instrument called a cystoscope to 
help determine the best surgical technique to use, and to 
rule out other local problems. 
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Prostatectomy 


Description 
TURP 


This procedure does not require an abdominal inci- 
sion. With the patient under either general or spinal anes- 
thesia, a cutting instrument or heated wire loop is inserted 
to remove as much prostate tissue as possible and seal 
blood vessels. The excised tissue is washed into the blad- 
der, then flushed out at the end of the operation. A 
catheter is left in the bladder for one to five days to drain 
urine and blood. Advanced laser technology enables sur- 
geons to safely and effectively burn off excess prostate 
tissue blocking the bladder opening with fewer of the 
early and late complications associated with other forms 
of prostate surgery. This procedure can be performed on 
an outpatient basis, but urinary symptoms do not improve 
until swelling subsides several weeks after surgery. 


Radical prostatectomy 


RADICAL RETROPUBIC PROSTATECTOMY. This is a 
useful approach if the prostate is very large, or cancer is 
suspected. With the patient under general or spinal anes- 
thesia or an epidural, a horizontal incision is made in the 
center of the lower abdomen. Some surgeons begin the 
operation by removing pelvic lymph nodes to determine 
whether cancer has invaded them, but recent findings 
suggest there is no need to sample them in patients 
whose likelihood of lymph node metastases is less than 
18%. A doctor who removes the lymph nodes for exami- 
nation will not continue the operation if they contain can- 
cer cells, because the surgery will not cure the patient. 
Other surgeons remove the prostate gland before examin- 
ing the lymph nodes. A tube (catheter) inserted into the 
penis to drain fluid from the body is left in place for 
14-21 days. 


Originally, this operation also removed a thin rim of 
bladder tissue in the area of the urethral sphincter—a 
muscular structure that keeps urine from escaping from 
the bladder. In addition, the nerves supplying the penis 
often were damaged, and many men found themselves 
impotent (unable to achieve erections) after prostatecto- 
my. A newer surgical method called potency-sparing rad- 
ical prostatectomy preserves sexual potency in 75% of 
patients and fewer than 5% become incontinent follow- 
ing this procedure. 


RADICAL PERINEAL PROSTATECTOMY. This proce- 
dure is just as curative as radical retropubic prostatectomy 
but is performed less often because it does not allow the 
surgeon to spare the nerves associated with erection or, 
because the incision is made above the rectum and below 
the scrotum, to remove lymph nodes. Radical perineal 
prostatectomy is sometimes used when the cancer is lim- 
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ited to the prostate and there is no need to spare nerves or 
when the patient’s health might be compromised by the 
longer procedure. The perineal operation is less invasive 
than retropubic prostatectomy. Some parts of the prostate 
can be seen better, and blood loss is limited. The absence 
of an abdominal incision allows patients to recover more 
rapidly. Many urologic surgeons have not been trained to 
perform this procedure. Radical prostatectomy proce- 
dures last one to four hours, with radical perineal prosta- 
tectomy taking less time than radical retropubic prostatec- 
tomy. The patient remains in the hospital three to five 
days following surgery and can return to work in three to 
five weeks. Ongoing research indicates that laparoscopic 
radical prostatectomy may be as effective as open surgery 
in treatment of early-stage disease. 


Cryosurgery 


Also called cryotherapy or cryoablation, this mini- 
mally invasive procedure uses very low temperatures to 
freeze and destroy cancer cells in and around the prostate 
gland. A catheter circulates warm fluid through the ure- 
thra to protect it from the cold. When used in connection 
with ultrasound imaging, cryosurgery permits very pre- 
cise tissue destruction. Traditionally used only in patients 
whose cancer had not responded to radiation, but now 
approved by Medicare as a primary treatment for 
prostate cancer, cryosurgery can safely be performed on 
older men, on patients who are not in good enough gen- 
eral health to undergo radical prostatectomy, or to treat 
recurrent disease. Recent studies have shown that total 
cryosurgery, which destroys the prostate, is at least as 
effective as radical prostatectomy without the trauma of 
major surgery. 


Preparation 


As with any type of major surgery done under gen- 
eral anesthesia, the patient should be in optimal condi- 
tion. Most patients having prostatectomy are in the age 
range when cardiovascular problems are frequent, mak- 
ing it especially important to be sure that the heart is 
beating strongly, and that the patient is not retaining too 
much fluid. Because long-standing prostate disease may 
cause kidney problems from urine “backing up,” it also is 
necessary to be sure that the kidneys are working proper- 
ly. If not, a period of catheter drainage may be necessary 
before doing the surgery. 


Aftercare 


Following TURP, a catheter is placed in the bladder 
to drain urine and remains in place for two to three days. 
A solution is used to irrigate the bladder and urethra until 
the urine is clear of blood, usually within 48 hours after 
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surgery. Whether antibiotics should be routinely given 
remains an open question. Catheter drainage also is used 
after open prostatectomy. The bladder is irrigated only if 
blood clots block the flow of urine through the catheter. 
Patients are given intravenous fluids for the first 24 
hours, to ensure good urine flow. Patients resting in bed 
for long periods are prone to blood clots in their legs 
(which can pass to the lungs and cause serious breathing 
problems). This can be prevented by elastic stockings 
and by periodically exercising the patient’s legs. The 
patient remains in the hospital one to two days following 
surgery and can return to work in one to two weeks. 


Risks 


The complications and side effects that may occur 
during and after prostatectomy include: 


e Excessive bleeding, which in rare cases may require 
blood transfusion. 


¢ Incontinence when, during retropubic prostatectomy, 
the muscular valve (sphincter) that keeps urine in the 
bladder is damaged. Less common today, when care is 
taken not to injure the sphincter. 


e Impotence, occurring when nerves to the penis are 
injured during the retropubic operation. Today’s 
“nerve-sparing” technique has drastically cut down on 
this problem. 


e Some patients who receive a large volume of irrigating 
fluid after TURP develop high blood pressure, vomit- 
ing, trouble with their vision, and mental confusion. 
This condition is caused by a low salt level in the blood, 
and is reversed by giving salt solution. 


¢ A permanent narrowing of the urethra, called a stric- 
ture, occasionally develops when the urethra is dam- 
aged during TURP. 


Normal results 


In patients with BPH who have the TURP operation, 
urination should become much easier and less frequent, 
and dribbling or incontinence should cease. In patients 
having radical prostatectomy for cancer, a successful 
operation will remove the tumor and prevent its spread to 
other areas of the body (metastasis). If examination of 
lymph nodes shows that cancer already had spread 
beyond the prostate at the time of surgery, other mea- 
sures are available to control the tumor. 


Resources 


BOOKS 

Marks, Sheldon. Prostate Cancer: A Family Guide to Diagno- 
sis, Treatment and Survival. Cambridge, MA: Fisher 
Books, 2000. 
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KEY TERMS 


BPH—Benign prostatic hypertrophy, a very com- 
mon, noncancerous cause of prostatic enlarge- 
ment in older men. 


Catheter—A tube that is placed through the ure- 
thra into the bladder in order to provide free 
drainage of urine and blood following either TURP 
or open prostatectomy. 


Cryosurgery—In prostatectomy, the use of a very 
low-temperature probe to freeze and thereby 
destroy prostatic tissue. 


Impotence—The inability to achieve and sustain 
penile erections. 


Incontinence—The inability to retain urine in the 
bladder until a person is ready to urinate voluntarily. 


Prostate gland—tThe gland surrounding the male 
urethra just below the base of the bladder. It 
secretes a fluid that constitutes a major portion of 
the semen. 


Urethra—The tube running from the bladder to 
the tip of the penis that provides a passage for 
eliminating urine from the body. 


Wainrib, Barbara, et al. Men, Women, and Prostate Cancer: A 
Medical and Psychological Guide for Women and the Men 
they Love. Oakland, CA: New Harbinger Publications, 2000. 


ORGANIZATIONS 

Prostate Health Council. American Foundation for Urologic 
Disease. 1128 N. Charles St., Baltimore, MD 21201-5559. 
(800) 828-7866. <http://www.afud.org>. 

Cancer Research Institute. 681 Fifth Ave., New York, NY 10022. 
(800) 99CANCER. <http://www.cancerresearch.org>. 

National Prostate Cancer Coalition. 1156 15th St., NW, Wash- 
ington, DC 20005. (202) 463-9455. <www.4npcc.org>. 


David A. Cramer 


Prostatic acid phosphatase test see Acid 
phosphatase test 


Í Prostatitis 


Definition 


Prostatitis is an inflammation of the prostate gland, a 
common condition in adult males. Often caused by infec- 
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Prostatitis 


tion, prostatitis may develop rapidly (acute) or slowly 
(chronic). 


Description 


Prostatitis may be the symptom-producing disease 
of the genitourinary tract for which men most often seek 
medical help. About 40% of visits to a specialist in geni- 
tourinary problems (urologist) are for prostatitis. Forms 
of prostate inflammation include acute and chronic bac- 
terial prostatitis and inflammation not caused by bacteri- 
al infection. A painful condition called prostatodynia, 
which may be caused by abnormal nerves or muscles in 
the region, is also thought to be a form of prostatitis. The 
chronic bacterial form is sometimes experienced by men 
whose sex partners have a bacterial infection of the vagi- 
na, making this a sexually transmitted disease. Other 
cases occur when small stones form within the prostate 
and become infected. Sometimes infection is caused by 
poor hygiene, surgical procedures, or even swimming in 
polluted water. 


The sexually transmitted disease gonorrhea may 
sometimes cause prostatitis, and tuberculosis may 
spread to the prostate. Parasites and fungi may infect the 
prostate gland. Some men whose prostatitis is not caused 
by any microorganism have microscopic collections of 
cells called granulomas in their prostate tissue. Whether 
viruses also may cause prostatitis is debatable. 


Causes and symptoms 


However the inflammation may begin, it causes 
blockages in the tiny glands within the prostate so that 
secretions build up, and the prostate swells. In acute 
cases, this swelling can occur very suddenly and cause 
considerable pain. When prostatitis develops gradually, 
trouble with the flow of urine may be the first symptom. 
Small stones may form, because the body attempts to 
neutralize bacteria by coating them with calcium. These 
stones may become infected themselves and make the 
condition worse. 


Symptoms and signs that are typically experienced 
by men with prostatitis include: 


e Difficulties in urinating. Most urinary problems are 
caused when the swollen prostate blocks the tube that 
carries urine from the bladder to the outside of the body 
(urethra). Patients feel the need to urinate more often 
than usual, often urgently. Urination is sometimes 
painful. It is hard to start the flow of urine and difficult 
to totally empty the bladder. Patients wake up at night 
to urinate. The stream may be weak or split. Dribbling 
after attempts to urinate may leave embarrassing wet 
spots on clothing. In severe prostatitis blood or sand- 
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like particles (small calcium collections) may be passed 
in the urine. 


e Pain. Besides pain when urinating, caused by prostate 
swelling, stimulation of nerves in the prostate gland 
may cause pain in the penis, one or both testicles, the 
lower stomach, the low back, and the area between the 
scrotum and the anus (perineum). Some patients experi- 
ence pain during or after ejaculation, whenever they sit 
down or walk, or during bowel movements. 


Sex and fertility. The pain of prostatitis can make it 
impossible to enjoy sex. Men with prostatitis may be 
troubled by early release of sperm (premature ejacula- 
tion). Occasionally there is blood in the semen. Some 
of the drugs prescribed to ease the flow of the urine can 
dampen the desire to have sex. Because the normal 
prostate secretions make up part of the semen, prostati- 
tis may lower fertility by severely lowering the number 
of sperm and making them less mobile. 


e Psychological problems. A man with prostatitis who 
feels that nothing can be done and he “just has to live 
with it” may experience serious depression. Low sexual 
desire certainly contributes to depression. 


A person with acute prostatitis may suddenly devel- 
op fever and chills, along with rapidly developing uri- 
nary symptoms and pain in the perineum or low back. 
This state is a medical emergency that demands immedi- 
ate medical help. 


Diagnosis 


Most often the symptoms and physical findings are 
enough to form a diagnosis of prostatitis. When the 
examiner inserts a finger in the rectum, the swollen 
prostate can be felt; it may be extremely tender when 
probed. Squeezing the gland slightly will produce a few 
drops of fluid that may be cultured to learn whether bac- 
teria are present. The fluid typically contains a large 
number of white blood cells, especially the cells used to 
fight off infection (macrophages). Note: too much pres- 
sure on the prostate can force bacteria into the blood and 
cause a serious general infection. Many patients with 
chronic bacterial prostatitis also have recurring urinary 
tract infections (diagnosed by examining and culturing 
urine samples). These infections can be an important clue 
to the diagnosis. If doubt remains, the urologist may 
insert a special instrument called a cystoscope through 
the penis to directly view the prostate from inside and see 
whether it looks inflamed. 


Treatment 


Acute prostatitis is first treated with antibiotics. 
Even though it may be difficult for drugs to actually get 
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into the inflamed prostate, most patients do quickly get 
better. If intravenous antibiotics are needed or the blad- 
der is retaining urine, a hospital stay may be necessary. 
Broad-spectrum antibiotics that work against most bacte- 
ria are used first. At the same time tests are done with 
samples of prostatic fluid to determine which bacterium 
is causing the infection, so that drugs can be prescribed 
to fight the specific germ. In chronic cases, the best 
results are obtained with a combination of the antibiotics 
trimethoprim and sulfamethoxazole. Oral antibiotics 
should be given for 1—3 months; longer, if necessary. If a 
fungus or some other organism is causing infection, spe- 
cial drugs are available. If chronic prostatitis continues 
despite all medical efforts and is seriously affecting the 
patient’s life, the prostate may be removed surgically. 


Nonbacterial prostatitis requires other measures to 
relieve urinary symptoms. These measures include drugs 
that fight inflammation (steroids or nonsteroids) and a 
type of drug called an alpha-blocker that reduces muscle 
tension. Reduced muscle tension eases urine flow, allow- 
ing the bladder to empty. A narrowed urethra may be 
widened by placing a collapsed balloon at the site of 
obstruction and expanding it. This procedure is called 
balloon dilation. The effects of such dilation are usually 
temporary. Some physicians believe that stress is an 
important factor in prostatitis, and therefore prescribe 
diazepam (Valium) or another tranquilizer. The type of 
prostatitis known as prostatodynia is usually treated with 
a combination of muscle relaxing drugs, heat, special 
exercises, and sometimes a tranquilizer. 


There are a number of “tips” for relieving symptoms 
of prostatitis. They are especially helpful early on, before 
antibiotics have a chance to cure infection, or for patients 
with chronic or non-bacterial prostatitis: 


e Hot sitz baths. Exposing the perineum to very hot water 
for 20 minutes or longer often relieves pain. 


e Ice. When heat does not help, ice packs, or simply plac- 
ing a small ice cube in the rectum, may relieve pain for 
hours. 


e Water. A patient who has to urinate very often may 
want to cut back on his fluid intake but this will cause 
dehydration and increase the risk of bladder infection. 
Instead, it is best to drink plenty of water. 


e Diet. Most doctors recommend cutting out—or cutting 
down on—caffeine (as in coffee or tea), alcohol, and 
spicy or acid foods. Constipation should be avoided 
because large, hard bowel movements may press on the 
swollen prostate and cause great pain. Bran cereals and 
whole-grain breads are helpful. 


e Exercise. It is especially important for patients with 
chronic prostatitis to keep up their activity level. Sim- 
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KEY TERMS 


Culture—A test in which a sample of body fluid, 
such as prostatic fluid, is placed on materials spe- 
cially formulated to grow microorganisms. A cul- 
ture is used to learn what type of bacterium is 
causing infection. 


Cystoscope—A viewing instrument that is passed 
up the urethra into the region of the prostate to get 
a good look at the organ “from the inside.” 


Ejaculation—The process by which semen (made 
up in part of prostatic fluid) is ejected by the erect 
penis. 


Granuloma—A cluster of cells that form in tissue 
that has been inflamed for some time. 


Perineum—An area close to the prostate, between 
the scrotum and anus. 


ply walking often will help (unless walking happens to 
make the pain worse). 


e Frequent ejaculation. Ejaculating two or three times a 
week often is recommended, especially when taking 
antibiotics. 


Alternative treatment 


A treatment popularized in the Philippines is called 
“prostate drainage.” At regular intervals, a finger is 
inserted into the rectum, to exert pressure on the prostate 
at the same time that an antibiotic treatment is given. 
Acupuncture and Chinese herbal medicine also can be 
effective in treating prostatitis. Nutritional supplements 
that support the prostate, including zinc, omega-3 fatty 
acids, several amino acids, and anti-inflammatory nutri- 
ents and herbs, can help reduce pain and promote heal- 
ing. Western herbal medicine recommends saw palmetto 
(Serenoa repens) to support the prostate gland. Hot and 
cold contrast sitz baths can help reduce inflammation. 


Prognosis 


Most patients with acute bacterial prostatitis are 
cured if they receive proper antibiotic treatment. Every 
effort should be made to get a cure at the acute stage 
because chronic prostatitis can be much more difficult to 
eliminate. If the acute illness is not controlled, complica- 
tions such as a localized infection (prostatic abscess), 
kidney infection, or infection of the blood (septicemia) 
may develop. When chronic prostatitis cannot be cured, 
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Protease inhibitors 


it still is possible to keep urinary symptoms under control 
and keep the patient active by using low doses of antibi- 
otics and other measures. If a man with any form of pro- 
statitis develops serious psychological problems, he 
should be referred to a psychiatric specialist. 


Prevention 


Potential sources of infection should be avoided. 
Good perineal hygiene should be maintained and sex 
should be avoided when one’s partner has an active bac- 
terial vaginal infection. If the kidneys, bladder, or other 
genitourinary organs are infected, prompt treatment may 
prevent the development of prostatitis. By far the best 
way of preventing chronic prostatitis is to treat an initial 
acute episode promptly and effectively. 


Resources 


BOOKS 

Rous, Stephen N. The Prostate Book: Sound Advice on Symptoms 
and Treatment. 2nd ed. New York: W. W. Norton, 1995. 

Walsh, Patrick C., and Janet F. Worthington. The Prostate: A 
Guide for Men and the Women Who Love Them. New 
York: Warner Books, 1997. 


ORGANIZATIONS 

Prostate Health Council, American Foundation for Urologic 
Disease. 1128 N. Charles St., Baltimore, MD 21201. 
(800) 242-AFUD. 

The Prostatitis Foundation, Information Distribution Center. 
2029 Ireland Grove Park, Bloomington, IL 61704. (309) 
664-6222. <http://www.prostate.org>. 


David A. Cramer, MD 


Prosthetic joint infection see Infectious 
arthritis 


| Protease inhibitors 


Definition 


A protease inhibitor is a type of drug that cripples 
the enzyme protease. An enzyme is a substance that trig- 
gers chemical reactions in the body. The human immun- 
odeficiency virus (HIV) uses protease in the final stages 
of its reproduction (replication) process. 


Purpose 


The drug is used to treat selected patients with HIV 
infection. Blocking protease interferes with HIV repro- 
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duction, causing it to make copies of itself that cannot 
infect new cells. The drug may improve symptoms and 
suppress the infection but does not cure it. 


Precautions 


Patients should not discontinue this drug even if 
symptoms improve without consulting a doctor. 


These drugs do not necessarily reduce the risk of 
transmitting HIV to others through sexual contact, so 
patients should avoid sexual activities or use condoms. 


Description 


Protease inhibitors are considered one of the most 
potent medications for HIV developed so far. 


This class of drugs includes indinavir (Crixivan), 
ritonavir (Norvir), nelfinavir (Viracept), and saquinavir 
(Invirase or Fortovase). Several weeks or months of drug 
therapy may be required before the full benefits are 
apparent. 


The drug should be taken at the same time each day. 
Some types should be taken with a meal to help the body 
absorb them. Each of the types of protease inhibitor may 
have to be taken in a different way. 


Risks 


Common side effects include diarrhea, stomach 
discomfort, nausea, and mouth sores. Less often, patients 
may experience rash, muscle pain, headache, or weak- 
ness. Rarely, there may be confusion, severe skin reac- 
tion, or seizures. Some of these drugs can have interac- 
tions with other medication, and indinavir can be associ- 
ated with kidney stones. Diabetes or high blood pressure 
may become worse when these drugs are taken. 


Experts do not know whether the drugs pass into 
breast milk, so breastfeeding mothers should avoid them 
or should stop nursing until the treatment is completed. 


Resources 


BOOKS 

Griffith, H. Winter. Complete Guide to Prescription and Non- 
prescription Drugs. 1998 ed. New York: Berkeley Pub- 
lishing, 1998. 


PERIODICALS 

Fox, Maggie. “Doctors Grapple With Huge Pool of AIDS 
Drugs.” Reuters (4 Feb. 1998). 

Rochell, Anne. “Hope and a Reality Check: Although a Cure Is 
Still a Distant Dream, New AIDS Treatments Invite Opti- 
mism.” Atlanta Journal and Constitution (6 July 1996): D1. 

Wilson, Billie Ann. “Understanding Strategies for Treating 
HIV.” Medical Surgical Nursing 6 (1 Apr. 1997): 109-111. 
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KEY TERMS 


Human immunodeficiency virus (HIV)—The virus 
that causes AIDS. 


ORGANIZATIONS 

National AIDS Treatment Advocacy Project. 580 Broadway, 
Ste. 403, New York, NY 10012. (888) 266-2827. <http:// 
www.natap.org>. 


Carol A. Turkington 


Protein-calorie malnutrition see Protein- 
energy malnutrition 


j Protein components test 


Definition 


Protein components tests measure the amounts and 
types of protein in the blood. Proteins are constituents of 
muscle, enzymes, hormones, transport proteins, hemoglo- 
bin, and other functional and structural elements of the 
body. Albumin and globulin make up most of the protein 
within the body and are measured in the total protein of 
the blood and other body fluids. Thus, the serum (blood) 
protein components test measures the total protein, as 
well as its albumin and globulin components in the blood. 


Purpose 


The protein components test is used to diagnose dis- 
eases that either affect proteins as a whole, or that 
involve a single type of protein. The test is also used to 
monitor the course of disease in certain cancers, intesti- 
nal and kidney protein-wasting states, immune disorders, 
liver dysfunction, and impaired nutrition. 


Precautions 


Drugs that may cause increased protein levels 
include the anabolic steroids, androgens (male hor- 
mones), growth hormone, insulin, and progesterone. 
Drugs that may decrease protein levels include estrogen, 
drugs poisonous to the liver, and oral contraceptives. 


Description 


Proteins are large molecules (complex organic com- 
pounds) that consist of amino acids, sugars, and lipids. 
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There are two main types of proteins: those that are made 
of fiber and form the structural basis of body tissues, 
such as hair, skin, muscle, tendons, and cartilage; and 
globular proteins (generally water soluble), which inter- 
act with many hormones, various other proteins in the 
blood, including hemoglobin and antibodies, and all the 
enzymes (substances that promote biochemical reactions 
in the body). 


Proteins are needed in the diet to supply the body 
with amino acids. Ingested proteins are broken down in 
the digestive system to amino acids, which are then 
absorbed and rebuilt into new body proteins. One of the 
most important functions of proteins in the body is to 
contribute to the osmotic pressure (the movement of 
water between the bloodstream and tissues). An example 
of this is seen in diseases that result in damage to the fil- 
tering units of the kidneys (nephrotic syndrome). A 
severe loss of protein from the bloodstream into the urine 
(proteinuria) results, lowering the protein content of the 
blood and resulting in fluid retention, or edema. 


Albumin and globulin are two key components of 
protein. Albumin is made in the liver and constitutes 
approximately 60% of the total protein. The main func- 
tion of albumin is to maintain osmotic pressure and to 
help transport certain blood constituents around the body 
via the bloodstream. Because albumin is made in the liver, 
it is one element that is used to monitor liver function. 


Globulin is the basis for antibodies, glycoproteins 
(protein-carbohydrate compounds), lipoproteins (pro- 
teins involved in fat transport), and clotting factors. 
Globulins are divided into three main groups, the alpha-, 
beta-, and gammaglobulins. Alphaglobulins include 
enzymes produced by the lungs and liver, and haptoglo- 
bin, which binds hemoglobin together. The betaglobulins 
consist mostly of low-density lipoproteins (LDLs), sub- 
stances involved in fat transport. All of the gammaglob- 
ulins are antibodies, proteins produced by the immune 
system in response to infection, during allergic reaction, 
and after organ transplants. 


Both serum albumin and globulin are measures of 
nutrition. Malnourished patients, especially after 
surgery, demonstrate greatly decreased protein levels, 
while burn patients and those who have protein-losing 
syndromes show low levels despite normal synthesis. 
Pregnancy in the third trimester is also associated with 
reduced protein levels. 


The relationship of albumin to globulin is deter- 
mined by ratio, so when certain diseases cause the albu- 
min levels to drop, the globulin level will be increased by 
the body in an effort to maintain a normal total protein 
level. For example, when the liver is unable to synthesize 
sufficient albumin in chronic liver disease, the albumin 
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Protein electrophoresis 


level will be low, but the globulin levels will be normal or 
higher than normal. In such cases, the protein compo- 
nents test is an especially valuable diagnostic aid because 
it determines the ratio of albumin to globulin, as well as 
the total protein level. It should be noted, however, that 
when globulin is provided as a calculation (total protein 
— albumin = globulin), the result is much less definitive 
than other methods of determining globulin. 


Consequently, when the albumin/globulin ratio (A/G 
ratio) is less than 1.0, more precise tests should be 
ordered. These tests include protein electrophoresis, a 
method of separating the different blood proteins into 
groups. If the protein electrophoresis indicates a rise, or 
“spike” at the globulin level, an even more specific test 
for globulins, called immunoelectrophoresis, should be 
ordered to separate out the various globulins according to 
type. Some diseases characterized by dysproteinemia 
(derangement of the protein content of the blood), have 
typical electrophoretic globulin peaks. 


Preparation 


Unless this is requested by the physician, there is no 
need that the patient restrict food or fluids before the test. 


Risks 


Risks posed by this test are minimal, but may 
include slight bleeding from the blood-drawing site, 
fainting or lightheadedness after venipuncture, or 
hematoma (blood accumulating under the puncture site). 


Normal results 


Reference values vary from laboratory to laboratory, 
but can generally be found within the following ranges: 
Total protein: 6.4-8.3 g/dL; albumin: 3.5-5.0 g/dL; glob- 
ulin: 2.3-3.4 g/dL. 


Abnormal results 


Increased total protein levels are seen in dehydra- 
tion, in some cases of chronic liver disease (like autoim- 
mune hepatitis and cirrhosis), and in certain tropical dis- 
eases (for example, leprosy). Very low total protein lev- 
els (less than 4.0 g/dl) and low albumin cause the edema 
(water retention) usually seen in nephrotic syndromes. 
Decreased protein levels may be seen in pregnancy, 
chronic alcoholism, prolonged immobilization, heart 
failure, starvation, and malabsorption or malnutrition. 


Increased albumin levels are found in dehydration. 
Decreased albumin levels are indicative of liver disease, 
protein-losing syndromes, malnutrition, inflammatory 
disease, and familial idiopathic (of unknown cause) dys- 
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Nephrotic syndromes—A collection of symptoms 
that result from damage to the filtering units of the 
kidney (glomeruli) causing severe loss of protein 
from the blood into the urine. 


proteinemia, a genetic disease in which the albumin is 
significantly reduced and globulins increased. 


Increased globulin levels are found in multiple myelo- 
ma and Waldenstrém’s macroglobulinemia, two cancers 
characterized by overproduction of gammaglobulin from 
proliferating plasma cells. Increased globulin levels are 
also found in chronic inflammatory diseases such as 
rheumatoid arthritis, acute and chronic infection, and cir- 
rhosis. Decreased globulin levels are seen in genetic 
immune disorders and secondary immune deficiency. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


I Protein electrophoresis 


Definition 


Electrophoresis is a technique used to separate dif- 
ferent elements (fractions) of a blood sample into indi- 
vidual components. Serum protein electrophoresis 
(SPEP) is a screening test that measures the major blood 
proteins by separating them into five distinct fractions: 
albumin, alpha,, alpha,, beta, and gamma proteins. Pro- 
tein electrophoresis can also be performed on urine. 


Purpose 


Protein electrophoresis is used to evaluate, diagnose, 
and monitor a variety of diseases and conditions. It can be 
used for these purposes because the levels of different 
blood proteins rise or fall in response to such disorders as 
cancer, intestinal or kidney protein-wasting syndromes, 
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disorders of the immune system, liver dysfunction, 
impaired nutrition, and chronic fluid-retaining conditions. 


Precautions 


Certain other diagnostic tests or prescription med- 
ications can affect the results of SPEP tests. The admin- 
istration of a contrast dye used in some other tests may 
falsely elevate protein levels. Drugs that can alter results 
include aspirin, bicarbonates, chlorpromazine (Tho- 
razine), corticosteroids, isoniazid (INH), and neomycin 
(Mycifradin). 


Description 


Proteins are major components of muscle, enzymes, 
hormones, hemoglobin, and other body tissues. Proteins 
are composed of elements that can be separated from one 
another by several different techniques: chemical meth- 
ods, ultracentrifuge, or electrophoresis. There are two 
major types of electrophoresis: protein electrophoresis 
and immunoelectrophoresis. Immunoelectrophoresis is 
used to assess the blood levels of specific types of pro- 
teins called immunoglobulins. An immunoelectrophore- 
sis test is usually ordered if a SPEP test has a “spike,” or 
rise, at the immunoglobulin level. Protein electrophoresis 
is used to determine the total amount of protein in the 
blood, and to establish the levels of other types of pro- 
teins called albumin, alpha, globulin, alpha, globulin, and 
beta-globulin. 


Blood proteins 


ALBUMIN. Albumin is a protein that is made in the 
liver. It helps to retain elements like calcium, some hor- 
mones, and certain drugs in the circulation by binding to 
them to prevent their being filtered out by the kidneys. 
Albumin also acts to regulate the movement of water 
between the tissues and the bloodstream by attracting water 
to areas with higher concentrations of salts or proteins. 


GLOBULINS. Globulins are another type of protein, 
larger in size than albumin. They are divided into three 
main groups: alpha, beta, and gamma. 


e Alphaglobulins. These proteins include alpha, and 
alpha, globulins. Alpha, globulin is predominantly 
alpha,-antitrypsin, an enzyme produced by the lungs 
and liver. Alpha, globulin, which includes serum hapto- 
globin, is a protein that binds hemoglobin to prevent its 
excretion by the kidneys. Various other alphaglobulins 
are produced as a result of inflammation, tissue dam- 
age, autoimmune disorders, or certain cancers. 


e Betaglobulins. These include low-density substances 
involved in fat transport (lipoproteins), iron transport 
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(transferrin), and blood clotting (plasminogen and com- 
plement). 


e Gammaglobulins. All of the gammaglobulins are anti- 
bodies—proteins produced by the immune system in 
response to infection, allergic reactions, and organ trans- 
plants. If serum protein electrophoresis has demonstrat- 
ed a significant rise at the gammaglobulin level, immu- 
noelectrophoresis is done to identify the specific globu- 
lin that is involved. 


Electrophoretic measurement of proteins 


All proteins have an electrical charge. The SPEP 
test is designed to make use of this characteristic. There 
is some difference in method, but basically the sample 
is placed in or on a special medium (e.g., a gel), and an 
electric current is applied to the gel. The protein parti- 
cles move through the gel according to the strength of 
their electrical charges, forming bands or zones. An 
instrument called a densitometer measures these bands, 
which can be identified and associated with specific 
diseases. For example, a decrease in albumin with a rise 
in the alpha, globulin usually indicates an acute reac- 
tion of the type that occurs in infections, burns, stress, 
or heart attack. On the other hand, a slight decrease in 
albumin, with a slight increase in gammaglobulin, and 
a normal alpha, globulin is more indicative of a chronic 
inflammatory condition, as might be seen in cirrhosis 
of the liver. 


Protein electrophoresis is performed on urine sam- 
ples to classify kidney disorders that cause protein loss. 
Here also certain band patterns are specific for disease. 
For example, the identification of a specific protein 
called the Bence Jones protein (by performing the Bence 
Jones protein test) during the procedure suggests multi- 
ple myeloma. 


Preparation 


The serum protein electrophoresis test requires a 
blood sample. It is not necessary for the patient to restrict 
food or fluids before the test. The urine protein elec- 
trophoresis test requires either an early morning urine 
sample or a 24-hour urine sample according to the physi- 
cian’s request. The doctor should check to see if the 
patient is taking any medications that may affect test 
results. 


Risks 


Risks posed by the blood test are minimal but may 
include slight bleeding from the puncture site, fainting 
or lightheadedness after the blood is drawn, or the devel- 
opment of a small bruise at the puncture site. 
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Protein-energy malnutrition 


KEY TERMS 


Albumin—A blood protein that is made in the 
liver and helps to regulate water movement in the 
body. 


Electrophoresis—A technique for separating vari- 
ous blood fractions by running an electric current 
through a gel containing a blood sample. 


Globulins—A group of proteins in blood plasma 
whose levels can be measured by electrophoresis 
in order to diagnose or monitor a variety of serious 
illnesses. 


Haptoglobin—A protein in blood plasma that 
binds hemoglobin. 


Immunoglobulins—Any of several types of globu- 
lin proteins that function as antibodies. 


Normal results 


The following values are representative, although 
there is some variation among laboratories and specific 
methods. These values are based on the agarose system. 


e total protein: 5.9-8.0 g/dL 

e albumin: 4.0-5.5 g/dL 

e alpha, globulin: 0.15-0.25 g/dL 
e alpha, globulin: 0.43-0.75 g/dL 
e beta-globulin: 0.5—1.0 g/dL 

e gamma-globulin: 0.6-1.3 g/dL 


Abnormal results 


Albumin levels are increased in dehydration. They 
are decreased in malnutrition, pregnancy, liver disease, 
inflammatory diseases, and such protein-losing syn- 
dromes as malabsorption syndrome and certain kidney 
disorders. 


Alpha, globulins are increased in inflammatory dis- 
eases. They are decreased or absent in juvenile pul- 
monary emphysema, which is a genetic disease. 


Alpha, globulins are increased in a kidney disorder 
called nephrotic syndrome. They are decreased in 
patients with an overactive thyroid gland (hyperthy- 
roidism) or severe liver dysfunction. 


Betaglobulin levels are increased in conditions of 
high cholesterol levels (hypercholesterolemia) and 
iron deficiency anemia. They are decreased in malnutri- 
tion. 
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Gammaglobulin levels are increased in chronic 
inflammatory disease (for example, rheumatoid arthri- 
tis, systemic lupus erythematosus); cirrhosis; acute and 
chronic infection; and a cancerous disease characterized 
by uncontrolled multiplication of plasma cells in the 
bone marrow (multiple myeloma). Gammaglobulins are 
decreased in a variety of genetic immune disorders, and 
in secondary immune deficiency related to steroid use, 
leukemia, or severe infection. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 
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i Protein-energy malnutrition 


Definition 


Protein-energy malnutrition (PEM) is a potentially 
fatal body-depletion disorder. It is the leading cause of 
death in children in developing countries. 


Description 


PEM is also referred to as protein-calorie malnutri- 
tion. It develops in children and adults whose consump- 
tion of protein and energy (measured by calories) is 
insufficient to satisfy the body’s nutritional needs. While 
pure protein deficiency can occur when a person’s diet 
provides enough energy but lacks the protein minimum, 
in most cases the deficiency will be dual. PEM may also 
occur in persons who are unable to absorb vital nutrients 
or convert them to energy essential for healthy tissue for- 
mation and organ function. 


Although PEM is not prevalent among the general 
population of the United States, it is often seen in elderly 
people who live in nursing homes and in children whose 
parents are poor. PEM occurs in one of every two surgi- 
cal patients and in 48% of all other hospital patients. 


Types of PEM 


Primary PEM results from a diet that lacks sufficient 
sources of protein and/or energy. Secondary PEM is 
more common in the United States, where it usually 
occurs as a complication of AIDS, cancer, chronic kid- 
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ney failure, inflammatory bowel disease, and other ill- 
nesses that impair the body’s ability to absorb or use 
nutrients or to compensate for nutrient losses. PEM can 
develop gradually in a patient who has a chronic illness 
or experiences chronic semi-starvation. It may appear 
suddenly in a patient who has an acute illness. 


Kwashiorkor 


Kwashiorkor, also called wet protein-energy malnu- 
trition, is a form of PEM characterized primarily by pro- 
tein deficiency. This condition usually appears at the age 
of about 12 months when breastfeeding is discontinued, 
but it can develop at any time during a child’s formative 
years. It causes fluid retention (edema); dry, peeling 
skin; and hair discoloration. 


Marasmus 


Primarily caused by energy deficiency, marasmus is 
characterized by stunted growth and wasting of muscle 
and tissue. Marasmus usually develops between the ages 
of six months and one year in children who have been 
weaned from breast milk or who suffer from weakening 
conditions like chronic diarrhea. 


Causes and symptoms 


Secondary PEM symptoms range from mild to 
severe, and can alter the form or function of almost every 
organ in the body. The type and intensity of symptoms 
depend on the patient’s prior nutritional status and on the 
nature of the underlying disease and the speed at which it 
is progressing. 


Mild, moderate, and severe classifications have not 
been precisely defined, but patients who lose 10-20% of 
their body weight without trying are usually said to have 
moderate PEM. This condition is also characterized by a 
weakened grip and inability to perform high-energy tasks. 


Losing 20% of body weight or more is generally 
classified as severe PEM. People with this condition 
can’t eat normal-sized meals. They have slow heart rates 
and low blood pressure and body temperatures. Other 
symptoms of severe secondary PEM include baggy, 
wrinkled skin; constipation; dry, thin, brittle hair; lethar- 
gy; pressure sores and other skin lesions. 


Kwashiorkor 


People who have kwashiorkor often have extremely 
thin arms and legs, but liver enlargement and ascites 
(abnormal accumulation of fluid) can distend the 
abdomen and disguise weight loss. Hair may turn red or 
yellow. Anemia, diarrhea, and fluid and electrolyte dis- 
orders are common. The body’s immune system is often 
weakened, behavioral development is slow, and mental 
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retardation may occur. Children may grow to normal 
height but are abnormally thin. 


Kwashiorkor-like secondary PEM usually develops 
in patients who have been severely burned, suffered trau- 
ma, or had sepsis (tissue-destroying infection) or another 
life-threatening illness. The condition’s onset is so sudden 
that body fat and muscle mass of normal-weight people 
may not change. Some obese patients even gain weight. 


Marasmus 


Profound weakness accompanies severe marasmus. 
Since the body breaks down its own tissue to use as calories, 
people with this condition lose all their body fat and muscle 
strength, and acquire a skeletal appearance most noticeable 
in the hands and in the temporal muscle in front of and 
above each ear. Children with marasmus are small for their 
age. Since their immune systems are weakened, they suffer 
from frequent infections. Other symptoms include loss of 
appetite, diarrhea, skin that is dry and baggy, sparse hair that 
is dull brown or reddish yellow, mental retardation, behav- 
ioral retardation, low body temperature (hypothermia), and 
slow pulse and breathing rates. 


The absence of edema distinguishes marasmus-like 
secondary PEM, a gradual wasting process that begins 
with weight loss and progresses to mild, moderate, or 
severe malnutrition (cachexia). It is usually associated 
with cancer, chronic obstructive pulmonary disease 
(COPD), or another chronic disease that is inactive or 
progressing very slowly. 


Some individuals have both kwashiorkor and maras- 
mus at the same time. This most often occurs when a per- 
son who has a chronic, inactive condition develops 
symptoms of an acute illness. 


Hospitalized patients 


Difficulty chewing, swallowing, and digesting food, 
pain, nausea, and lack of appetite are among the most com- 
mon reasons that many hospital patients don’t consume 
enough nutrients. Nutrient loss can be accelerated by 
bleeding, diarrhea, abnormally high sugar levels (glyco- 
suria), kidney disease, malabsorption disorders, and other 
factors. Fever, infection, surgery, and benign or malignant 
tumors increase the amount of nutrients hospitalized 
patients need. So do trauma, burns, and some medications. 


Diagnosis 

A thorough physical examination and a health his- 
tory that probes eating habits and weight changes, focuses 
on body-fat composition and muscle strength, and assess- 
es gastrointestinal symptoms, underlying illness, and 
nutritional status is often as accurate as blood tests and 
urinalyses used to detect and document abnormalities. 
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Prothrombin time 


Some doctors further quantify a patient’s nutritional 
status by: 


e comparing height and weight to standardized norms 
e calculating body mass index (BMI) 


e measuring skinfold thickness or the circumference of 
the upper arm 


Treatment 


Treatment is designed to provide adequate nutrition, 
restore normal body composition, and cure the condition 
that caused the deficiency. Tube feeding or intravenous 
feeding is used to supply nutrients to patients who can’t 
or won’t eat protein-rich foods. 


In patients with severe PEM, the first stage of treat- 
ment consists of correcting fluid and electrolyte imbal- 
ances, treating infection with antibiotics that don’t affect 
protein synthesis, and addressing related medical prob- 
lems. The second phase involves replenishing essential 
nutrients slowly to prevent taxing the patient’s weakened 
system with more food than it can handle. Physical thera- 
py may be beneficial to patients whose muscles have 
deteriorated significantly. 


Prognosis 


Most people can lose up to 10% of their body weight 
without side effects, but losing more than 40% is almost 
always fatal. Death usually results from heart failure, an 
electrolyte imbalance, or low body temperature. Patients 
with certain symptoms, including semiconsciousness, 
persistent diarrhea, jaundice, and low blood sodium lev- 
els, have a poorer prognosis than other patients. Recov- 
ery from marasmus usually takes longer than recovery 
from kwashiorkor. The long-term effects of childhood 
malnutrition are uncertain. Some children recover com- 
pletely, while others may have a variety of lifelong 
impairments, including an inability to properly absorb 
nutrients in the intestines and mental retardation. The 
outcome appears to be related to the length and severity 
of the malnutrition, as well as to the age of the child 
when the malnutrition occurred. 


Prevention 


Breastfeeding a baby for at least six months is con- 
sidered the best way to prevent early-childhood malnutri- 
tion. Preventing malnutrition in developing countries is a 
complicated and challenging problem. Providing food 
directly during famine can help in the short-term, but 
more long-term solutions are needed, including agricul- 
tural development, public health programs (especially 
programs that monitor growth and development, as well 
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as programs that provide nutritional information and sup- 
plements), and improved food distribution systems. Pro- 
grams that distribute infant formula and discourage 
breastfeeding should be discontinued, except in areas 
where many mothers are infected with HIV. 


Every patient being admitted to a hospital should be 
screened for the presence of illnesses and conditions that 
could lead to PEM. The nutritional status of patients at 
higher-than-average risk should be more thoroughly 
assessed and periodically reevaluated during extended 
hospital stays or nursing home residence. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Harrison’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

American College of Nutrition. 722 Robert E. Lee Drive, 
Wilmington, NC 20412-0927. (919) 152-1222. 

American Institute of Nutrition. 9650 Rockville Pike, Bethes- 
da, MD 20814-3990. (301) 530-7050. 

Food and Nutrition Information Center. 10301 Baltimore 
Boulevard, Room 304, Beltsville, MD 20705-2351. 
<http://www.nalusda.gov/fnic>. 


Maureen Haggerty 


Protein-modified diet see Diets 


| Prothrombin time 


Definition 


The prothrombin time test belongs to a group of 
blood tests that assess the clotting ability of blood. The 
test is also known as the pro time or PT test. 


Purpose 


The PT test is used to monitor patients taking certain 
medications as well as to help diagnose clotting disorders. 


Diagnosis 


Patients who have problems with delayed blood 
clotting are given a number of tests to determine the 
cause of the problem. The prothrombin test specifically 
evaluates the presence of factors VIIa, V, and X, pro- 
thrombin, and fibrinogen. Prothrombin is a protein in the 
liquid part of blood (plasma) that is converted to throm- 
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The blood clotting process. (Illustration by Hans & Cassidy.) 


bin as part of the clotting process. Fibrinogen is a type of 
blood protein called a globulin; it is converted to fibrin 
during the clotting process. A drop in the concentration 
of any of these factors will cause the blood to take longer 
to clot. The PT test is used in combination with the par- 
tial thromboplastin time (PTT) test to screen for hemo- 
philia and other hereditary clotting disorders. 


Monitoring 


The PT test is also used to monitor the condition of 
patients who are taking warfarin (Coumadin). Warfarin is 
a drug that is given to prevent clots in the deep veins of 
the legs and to treat pulmonary embolism. It interferes 
with blood clotting by lowering the liver’s production of 
certain clotting factors. 


Description 


A sample of the patient’s blood is obtained by 
venipuncture. The blood is collected in a tube that con- 
tains sodium citrate to prevent the clotting process from 
starting before the test. The blood cells are separated 
from the liquid part of blood (plasma). The PT test is per- 
formed by adding the patient’s plasma to a protein in the 
blood (thromboplastin) that converts prothrombin to 
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thrombin. The mixture is then kept in a warm water bath 
at 37°C for one to two minutes. Calcium chloride is 
added to the mixture in order to counteract the sodium 
citrate and allow clotting to proceed. The test is timed 
from the addition of the calcium chloride until the plas- 
ma clots. This time is called the prothrombin time. 


Preparation 


The doctor should check to see if the patient is taking 
any medications that may affect test results. This precau- 
tion is particularly important if the patient is taking war- 
farin, because there are a number of medications that can 
interact with warfarin to increase or decrease the PT time. 


Aftercare 


Aftercare consists of routine care of the area around 
the puncture mark. Pressure is applied for a few seconds 
and the wound is covered with a bandage. 


Risks 


The primary risk is mild dizziness and the possibili- 
ty of a bruise or swelling in the area where the blood was 
drawn. The patient can apply moist warm compresses. 
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Pseudomonas infections 


KEY TERMS 


Disseminated intravascular coagulation (DIC)—A 
condition in which spontaneous bleeding and clot 
formation occur throughout the circulatory sys- 
tem. DIC can be caused by transfusion reactions 
and a number of serious illnesses. 


Fibrin—The protein formed as the end product of 
the blood clotting process when fibrinogen inter- 
acts with thrombin. 


Fibrinogen—A type of blood protein called a glob- 
ulin that interacts with thrombin to form fibrin. 


Plasma— The liquid part of blood, as distinct from 
blood cells. 


Prothrombin—A protein in blood plasma that is 
converted to thrombin during the clotting process. 


Thrombin—An enzyme in blood plasma that 
helps to convert fibrinogen to fibrin during the last 
stage of the clotting process. 


Thromboplastin—A protein in blood that converts 
prothrombin to thrombin. 


Warfarin—A drug given to control the formation 
of blood clots. The PT test can be used to monitor 
patients being treated with warfarin. 


Normal results 


The normal prothrombin time is 11-15 seconds, 
although there is some variation depending on the source 
of the thromboplastin used in the test. (For this reason, 
laboratories report a normal control value along with 
patient results.) A prothrombin time within this range 
indicates that the patient has normal amounts of clotting 
factors VII and X. 


Abnormal results 


A prolonged PT time is considered abnormal. The 
prothrombin time will be prolonged if the concentration 
of any of the tested factors is 10% or more below normal 
plasma values. A prolonged prothrombin time indicates a 
deficiency in any of factors VII, X, V, prothrombin, or 
fibrinogen. It may mean that the patient has a vitamin K 
deficiency, a liver disease, or disseminated intravascular 
coagulation (DIC). The prothrombin time of patients 
receiving warfarin therapy will also be prolonged—usu- 
ally in the range of one and one half to two times the nor- 
mal PT time. A PT time that exceeds approximately two 
and a half times the control value (usually 30 seconds or 
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longer) is grounds for concern, as abnormal bleeding 
may occur. 


Resources 


BOOKS 

Jandl, J. H. Blood: Textbook of Hematology. New York: Little, 
Brown and Co., 1996. 

Merck Manual of Medical Information, ed. Robert Berkow, et 
al. Whitehouse Station, NJ: Merck Research Laboratories, 
1997. 


John T. Lohr, PhD 


Pruritis see Itching 

PSA test see Prostate-specific antigen test 
PSDD see Premenstrual disphoric disorder 
Pseudoephedrin see Decongestants 
Pseudohermaphroditism see Intersex states 


Pseudomembraneous enterocolitis see 
Antibiotic-associated colitis 


Pseudomonas aeruginosa infection see 
Pseudomonas infections 


| Pseudomonas infections 


Definition 


A pseudomonas infection is caused by a bacterium, 
Pseudomonas aeruginosa, and may affect any part of the 
body. In most cases, however, pseudomonas infections 
strike only persons who are very ill, usually hospitalized. 


Description 


P. aeruginosa is a rod-shaped organism that can be 
found in soil, water, plants, and animals. Because it 
rarely causes disease in healthy persons, but infects those 
who are already sick or who have weakened immune 
systems, it is called an opportunistic pathogen. Oppor- 
tunistic pathogens are organisms that do not ordinarily 
cause disease, but multiply freely in persons whose 
immune systems are weakened by illness or medication. 
Such persons are said to be immunocompromised. 
Patients with AIDS have an increased risk of developing 
serious pseudomonas infections. Hospitalized patients 
are another high-risk group, because P. aeruginosa is 
often found in hospitals. Infections that can be acquired 
in the hospital are sometimes called nosocomial diseases. 
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Of the two million nosocomial infections each year, 
10% are caused by P. aeruginosa. The bacterium is the 
second most common cause of nosocomial pneumonia 
and the most common cause of intensive care unit (ICU) 
pneumonia. Pseudomonas infections can be spread with- 
in hospitals by health care workers, medical equipment, 
sinks, disinfectant solutions, and food. These infections 
are a very serious problem in hospitals for two reasons. 
First, patients who are critically ill can die from a 
pseudomonas infection. Second, many Pseudomonas 
bacteria are resistant to certain antibiotics, which makes 
them difficult to treat. 


P. aeruginosa is able to infect many different parts 
of the body. Several factors make it a strong opponent. 
These factors include: 


e the ability to stick to cells 

e minimal food requirements 

e resistance to many antibiotics 

e production of proteins that damage tissue 
* a protective outer coat 


Infections that can occur in specific body sites 
include: 


¢ Heart and blood. P. aeruginosa is the fourth most com- 
mon cause of bacterial infections of the blood (bac- 
teremia). Bacteremia is common in patients with blood 
cancer and patients who have pseudomonas infections 
elsewhere in the body. P. aeruginosa infects the heart 
valves of intravenous drug abusers and persons with 
artificial heart valves. 


Bones and joints. Pseudomonas infections in these 
parts of the body can result from injury, the spread of 
infection from other body tissues, or bacteremia. Per- 
sons at risk for pseudomonas infections of the bones 
and joints include diabetics, intravenous drug abusers, 
and bone surgery patients. 


Central nervous system. P. aeruginosa can cause 
inflammation of the tissues covering the brain and 
spinal cord (meningitis) and brain abscesses. These 
infections may result from brain injury or surgery, the 
spread of infection from other parts of the body, or bac- 
teremia. 


Eye and ear. P. aeruginosa can cause infections in the 
external ear canal—so-called “swimmer’s ear”— that 
usually disappear without treatment. The bacterium can 
cause a more serious ear infection in elderly patients, 
possibly leading to hearing problems, facial paralysis, 
or even death. Pseudomonas infections of the eye usu- 
ally follow an injury. They can cause ulcers of the 
cornea that may cause rapid tissue destruction and 
eventual blindness. The risk factors for pseudomonas 
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eye infections include: wearing soft extended-wear 
contact lenses; using topical corticosteroid eye medica- 
tions; being in a coma; having extensive burns; under- 
going treatment in an ICU; and having a tracheostomy 
or endotracheal tube. 


Urinary tract. Urinary tract infections can be caused by 
catheterization, medical instruments, and surgery. 


Lung. Risk factors for P. aeruginosa pneumonia 
include: cystic fibrosis; chronic lung disease; immuno- 
compromised condition; being on antibiotic therapy or 
a respirator; and congestive heart failure. Patients with 
cystic fibrosis often develop pseudomonas infections as 
children and suffer recurrent attacks of pneumonia. 


Skin and soft tissue. Even healthy persons can develop 
a pseudomonas skin rash following exposure to the bac- 
terium in contaminated hot tubs, water parks, 
whirlpools, or spas. This skin disorder is called 
pseudomonas or “hot tub” folliculitis, and is often con- 
fused with chickenpox. Severe skin infection may 
occur in patients with P. aeruginosa bacteremia. The 
bacterium is the second most common cause of burn 
wound infections in hospitalized patients. 


Causes and symptoms 


P. aeruginosa can be sudden and severe, or slow in 
onset and cause little pain. Risk factors for acquiring a 
pseudomonas infection include: having a serious illness; 
being hospitalized; undergoing an invasive procedure 
such as surgery; having a weakened immune system; and 
being treated with antibiotics that kill many different 
kinds of bacteria (broad-spectrum antibiotics). 


Each of the infections listed above has its own set of 
symptoms. Pseudomonas bacteremia resembles other 
bacteremias, producing fever, tiredness, muscle pains, 
joint pains, and chills. Bone infections are marked by 
swelling, redness, and pain at the infected site and possi- 
bly fever. Pseudomonas meningitis causes fever, 
headache, irritability, and clouded consciousness. Ear 
infection is associated with pain, ear drainage, facial 
paralysis, and reduced hearing. Pseudomonas infections 
of the eye cause ulcers that may spread to cover the 
entire eye, pain, reduced vision, swelling of the eyelids, 
and pus accumulation within the eye. 


P. aeruginosa pneumonia is marked by chills, fever, 
productive cough, difficult breathing, and blue-tinted 
skin. Patients with cystic fibrosis with pseudomonas lung 
infections experience coughing, decreased appetite, 
weight loss, tiredness, wheezing, rapid breathing, fever, 
blue-tinted skin, and abdominal enlargement. Skin infec- 
tions can cause a range of symptoms from a mild rash to 
large bleeding ulcers. Symptoms of pseudomonas folli- 
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Pseudomonas infections 


culitis include a red itchy rash, headache, dizziness, ear- 
ache, sore eyes, nose, and throat, breast tenderness, and 
stomach pain. Pseudomonas wound infections may 
secrete a blue-green colored fluid and have a fruity smell. 
Burn wound infections usually occur one to two weeks 
after the burn and cause discoloration of the burn scab, 
destruction of the tissue below the scab, early scab loss, 
bleeding, swelling, and a blue-green drainage. 


Diagnosis 

Diagnosis and treatment of pseudomonas infections 
can be performed by specialists in infectious disease. 
Because P. aeruginosa is commonly found in hospitals, 
many patients carry the bacterium without having a full- 
blown infection. Consequently, the mere presence of P. 
aeruginosa in patients does not constitute a diagnostic 
finding. Cultures, however, can be easily done for test 
purposes. The organism grows readily in laboratory 
media; results are usually available in two to three days. 
Depending on the location of the infection, body fluids 
that can be tested for P. aeruginosa include blood, urine, 
cerebrospinal fluid, sputum, pus, and drainage from an 
infected ear or eye. X rays and other imaging techniques 
can be used to assess infections in deep organ tissues. 


Treatment 
Medications 


Because P. aeruginosa is commonly resistant to 
antibiotics, infections are usually treated with two antibi- 
otics at once. Pseudomonas infections may be treated 
with combinations of ceftazidime (Ceftaz, Fortraz, Taz- 
icef), ciprofloxacin (Cipro), imipenem (Primaxin), gen- 
tamicin (Garamycin), tobramycin (Nebcin), ticarcillin- 
clavulanate (Timentin), or piperacillin-tazobactam 
(Zosyn). Most antibiotics are administered intravenously 
or orally for two to six weeks. Treatment of an eye infec- 
tion requires local application of antibiotic drops. 


Surgery 


Surgical treatment of pseudomonas infections is 
sometimes necessary to remove infected and damaged 
tissue. Surgery may be required for brain abscesses, eye 
infections, bone and joint infections, ear infections, heart 
infections, and wound infections. Infected wounds and 
burns may cause permanent damage requiring arm or leg 
amputation. 


Prognosis 


Most pseudomonas infections can be successfully 
treated with antibiotics and surgery. In immunocompro- 
mised persons, however, P. aeruginosa infections have a 
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Bacteremia—Bacterial infection of the blood. 


“Hot tub” folliculitis—A skin infection caused by 
P. aeruginosa that often follows bathing in a hot 
tub or public swimming pool. 


Immunocompromised—Having a weak immune 
system due to disease or the use of certain med- 
ications. 


Nosocomial infection—An infection that is acquired 
in the hospital. 


Opportunistic—Causing disease only under cer- 
tain conditions, as when a person is already sick 
or has a weak immune system. 


Pathogen—Any microorganism that produces dis- 
ease. 


high mortality rate, particularly following bacteremia or 
infections of the lower lung. Mortality rates range from 
15 to 20% of patients with severe ear infections to 89% 
of patients with infections of the left side of the heart. 


Prevention 


Most hospitals have programs for the prevention of 
nosocomial infections. Patients with cystic fibrosis may 
be given periodic doses of antibiotics to prevent episodes 
of pseudomonas pneumonia. 


Minor skin infections can be prevented by avoiding 
hot tubs with cloudy water; avoiding public swimming 
pools at the end of the day; removing wet swimsuits as 
soon as possible; bathing after sharing a hot tub or using 
a public pool; cleaning hot tub filters every six weeks; 
and using appropriate amounts of chlorine in the water. 


Resources 


OTHER 

Centers for Disease Control. <http://(www.cdc.gov/nccdphp/ 
ddt/ddthome.htm>. 

Mayo Clinic Online. 5 Mar. 1998. <http://www.mayohealth.org>. 


Belinda Rowland, PhD 


Pseudomonas pseudomallei infection see 
Melioidosis 


Pseudost see Strabismus 
Pseudotuberculosis see Sarcoidosis 
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i Pseudoxanthoma elasticum 


Definition 


Pseudoxanthoma elascticum (PXE) is an inherited 
connective tissue disorder in which the elastic fibers pre- 
sent in the skin, eyes, and cardiovascular system gradual- 
ly become calcified and inelastic. 


Description 


PXE was first reported in 1881 by Rigal, but the 
defect in elastic fibers was described in 1986 by Darier, 
who gave the condition its name. PXE is also known as 
Grönblad-Strandberg-Touraine syndrome and systemic 
elastorrhexis. 


The course of PXE varies greatly between individu- 
als. Typically it is first noticed during adolescence as yel- 
low-orange bumps on the side of the neck. Similar 
bumps may appear at other places where the skin bends a 
lot, like the backs of the knees and the insides of the 
elbows. The skin in these areas tends to get thick, leath- 
ery, inelastic, and acquire extra folds. These skin prob- 
lems have no serious consequences, and for some people, 
the disease progresses no further. 


Bruch’s membrane, a layer of elastic fibers in front 
of the retina, becomes calcified in some people with 
PXE. Calcification causes cracks in Bruch’s membrane, 
which can be seen through an ophthalmoscope as red, 
brown, or gray streaks called angioid streaks. The cracks 
can eventually (e.g., in 10-20 years) cause bleeding, and 
the usual resultant scarring leads to central vision deteri- 
oration. However, peripheral vision is unaffected. 


Arterial walls and heart valves contain elastic fibers 
that can become calcified. This leads to a greater suscepti- 
bility to the conditions that are associated with hardening 
of the arteries in the normal aging population—high 
blood pressure, heart attack, stroke, and arterial obstruc- 
tion—and, similarly, mitral valve prolapse. Heart dis- 
ease and hypertension associated with PXE have been 
reported in children as young as four to 13 years of age. 
Although often appearing at a younger age, the overall 
incidence of these conditions is only slightly higher for 
people with PXE than it is in the general population. 


Arterial inelasticity can lead to bleeding from the 
gastrointestinal tract and, rarely, acute vomiting of blood. 


PXE is rare and occurs in about 1 in every 160,000 
people in the general population. It is likely, though, 
that PXE is underdiagnosed, because of the presence of 
mild symptoms in some affected persons and the lack 
of awareness of the condition among primary care 
physicians. 
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Causes and symptoms 


PXE is caused by changes in the genetic material, 
called mutations, that are inherited in either a dominant 
or recessive mode. A person with the recessive form of 
the disease (which is most common) must possess two 
copies of the PXE gene to be affected, and, therefore, 
must have received one from each parent. In the domi- 
nant form, one copy of the defective gene is sufficient to 
cause the disease. In some cases, a person with the domi- 
nant form inherits the abnormal gene from a parent with 
PXE. More commonly, the mutation arises as a sponta- 
neous change in the genetic material of the affected per- 
son. These cases are called “sporadic” and do not affect 
parents or siblings, although each child of a person with 
sporadic PXE has a 50% risk to inherit the condition. 


Both males and females develop PXE, although the 
skin findings seem to be somewhat more common in 
females. 


The actual genetic causes of this condition were not 
discovered until 2000. The recessive, dominant, and spo- 
radic forms of PXE all appear to be caused by different 
mutations or deletions in a single gene called ABCC6 
(also known as MRP6), located on chromosome 16. 
Although the responsible gene has been identified, how it 
causes PXE is still unknown. 


Genetic researchers have since identified mutations 
in a number of persons with PXE, most of whom have 
been found to have the recessive type. Affected individu- 
als in these families had mutations in both copies of the 
gene and parents, who are obligate carriers, had a muta- 
tion in only one copy. Contrary to the usual lack of 
symptoms in carriers of recessive genes, some carriers of 
recessive PXE have been found to have cardiovascular 
symptoms typical of PXE. 


Although the recessive type is the most common, 
there are also familial and sporadic cases that have been 
found to be caused by dominant mutations in the ABCC6 
gene. 


A wide range in the type and severity of symptoms 
exists between people with PXE. The age of onset also 
varies, although most people notice initial symptoms dur- 
ing adolescence or early adulthood. Often, the first symp- 
toms to appear are thickened skin with yellow bumps in 
localized areas such as the folds of the groin, arms, knees, 
and armpits. These changes can also occur in the mucous 
membranes, most often in the inner portion of the lower 
lip. The appearance of the skin in PXE has been likened 
to a plucked chicken or Moroccan leather. 


Angioid streaks in front of the retina are present in 
most people with PXE and an ophthalmologic examination 
can be used as an initial screen for the condition. Persons 
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KEY TERMS 


Angioid streaks—Gray, orange, or red wavy branch- 
ing lines in Bruch’s membrane. 


Bruch’s membrane—A membrane in the eye 
between the choroid membrane and the retina. 


Carrier—A person who possesses a gene for an 
abnormal trait without showing signs of the disor- 
der. The person may pass the abnormal gene on to 
offspring. 


Claudication—Pain in the lower legs after exercise 
caused by insufficient blood supply. 


Connective tissue—A group of tissues responsible 
for support throughout the body; includes cartilage, 
bone, fat, tissue underlying skin, and tissues that 
support organs, blood vessels, and nerves through- 
out the body. 


Deletion—The absence of genetic material that is 
normally found in a chromosome. Often, the genet- 
ic material is missing due to an error in replication 
of an egg or sperm cell. 


Dominant trait—A genetic trait in which one copy 
of the gene is sufficient to yield an outward display 


with PXE often complain of sensitivity to light. Because of 
the progressive breakdown of Bruch’s membrane, affected 
persons are at increased risk for bleeding and scarring of 
the retina, which can lead to decreased central vision but 
does not usually cause complete blindness. 


Calcium deposits in the artery walls contribute to 
early-onset atherosclerosis, and another condition called 
claudication, inadequate blood flow that results in pain 
in the legs after exertion. Abnormal bleeding, caused by 
calcification of the inner layer of the arteries, can occur 
in the brain, retina, uterus, bladder, and joints but is most 
common in the gastrointestinal tract. 


Diagnosis 
The presence of calcium in elastic fibers, as revealed 


by microscopic examination of biopsied skin, unequivo- 
cally establishes the diagnosis of PXE. 


Treatment 


PXE cannot be cured, but plastic surgery can treat 
PXE skin lesions, and laser surgery is used to prevent 
or slow the progression of vision loss. Excessive blood 
loss due to bleeding into the gastrointestinal tract or other 
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of the trait; dominant genes mask the presence of 
recessive genes; dominant traits can be inherited 
from a single parent. 


Elastic fiber—Fibrous, stretchable connective tissue 
made primarily from proteins, elastin, collagen, and 
fibrillin. 


Gene—A building block of inheritance, which con- 
tains the instructions for the production of a particu- 
lar protein, and is made up of a molecular sequence 
found on a section of DNA. Each gene is found on a 
precise location on a chromosome. 


Mitral valve—The heart valve that prevents blood 
from flowing backwards from the left ventricle into 
the left atrium. Also known as bicuspid valve. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of an 
individual, or manifest as disease, and can be trans- 
mitted to offspring. 


Recessive trait—An inherited trait or characteristic 
that is outwardly obvious only when two copies of 
the gene for that trait are present. 


organ systems may be treated by transfusion. Mitral 
valve prolapse (protrusion of one or both cusps of the 
mitral heart valve back into the atrium during heart beat- 
ing) can be corrected by surgery, if necessary. 


Measures should be taken to prevent or lessen car- 
diovascular complications. People with PXE should con- 
trol their cholesterol and blood pressure, and maintain 
normal weight. They should exercise for cardiovascular 
health and to prevent or reduce claudication later in life. 
They should also avoid the use of tobacco, thiazide anti- 
hypertensive drugs, blood thinners like coumadin, and 
nonsteroidal anti-inflammatory drugs like aspirin and 
ibuprofen. In addition, they should avoid strain, heavy 
lifting, and contact sports, since these activities could 
trigger retinal and gastrointestinal bleeding. 


People with PXE should have regular eye examina- 
tions by an ophthalmologist and report any eye problems 
immediately. Regular check-ups with a physician are also 
recommended, including periodic blood pressure readings. 


Some people have advocated a calcium-restricted 
diet, but it is not yet known whether this aids the prob- 
lems brought about by PXE. It is known, however, that 
calcium-restriction can lead to bone disorders. 
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Prognosis 


The prognosis is for a normal life span with an 
increased chance of cardiovascular and circulatory prob- 
lems, hypertension, gastrointestinal bleeding, and 
impaired vision. However, now that the gene for PXE has 
been identified, the groundwork for research to provide 
effective treatment has been laid. Studying the role of the 
ABCC6 protein in elastic fibers may lead to drugs that 
will ameliorate or arrest the problems caused by PXE. 


Genetic tests are now available that can provide 
knowledge needed to both diagnose PXE in symptomatic 
persons and predict it prior to the onset of symptoms in 
persons at risk. Prenatal diagnosis of PXE, by testing 
fetal cells for mutations in the ABCC6 gene, can be done 
in early pregnancy by procedures such as amniocente- 
sis or chorionic villus sampling. For most people, PXE 
is compatible with a reasonably normal life, and prenatal 
diagnosis is not likely to be highly desired. 


Genetic testing to predict whether an at-risk child 
will develop PXE may be helpful for medical manage- 
ment. A child who is found to carry a mutation can be 
monitored more closely for eye problems and bleeding, 
and can begin the appropriate lifestyle changes to prevent 
cardiovascular problems. 


Resources 


BOOKS 

Pope, F. Michael. “Pseudoxanthoma Elasticum, Cutis Laxa, 
and Other Disorders of Elastic Tissue.” In Emery and 
Rimoin’s Principles and Practice of Medical Genetics. 
3rd ed. Ed. David L. Rimoin, J. Michael Connor, and 
Reed E. Pyeritz. New York: Churchill Livingstone, 1997. 


PERIODICALS 

Sherer, D.W., et al. “Pseudoxanthoma Elasticum: An Update.” 
Dermatology 199 (1999): 3-7. 

Ringpfeil, F., et al. “Pseudoxanthoma Elasticum: Mutations in 
the MRP6 Gene Encoding a Transmembrane AFP-binding 
Cassette (ABC) Transporter.” Proceedings of the National 
Academy of Sciences 97 (May 2000): 6001-6. 


ORGANIZATIONS 

National Association for Pseudoxanthoma Elasticum. 3500 
East 12th Avenue, Denver, CO 80206. (303) 355-3866. 
Fax: (303) 355-3859. Pxenape@estreet.com. <http:// 
www.napxe.org>. 

PXE International, Inc. 23 Mountain Street, Sharon, MA 
02067. (781) 784-3817. Fax: (781) 784-6672. PXEIn- 
ter@aol.com. <http://www.pxe.org/>. 


Barbara J. Pettersen 
Psittacosis see Parrot fever 


Psoas abscess see Abscess 
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Í Psoriasis 


Definition 


Named for the Greek word pso`ra meaning “itch,” 
psoriasis is a chronic, non-contagious disease character- 
ized by inflamed lesions covered with silvery-white 
scabs of dead skin. 


Description 


Psoriasis, which affects at least four million Ameri- 
cans, is slightly more common in women than in men. 
Although the disease can develop at any time, 10-15% of 
all cases are diagnosed in children under 10, and the 
average age at the onset of symptoms is 28. Psoriasis is 
most common in fair-skinned people and extremely rare 
in dark-skinned individuals. 


Normal skin cells mature and replace dead skin 
every 28-30 days. Psoriasis causes skin cells to mature in 
less than a week. Because the body can’t shed old skin as 
rapidly as new cells are rising to the surface, raised 
patches of dead skin develop on the arms, back, chest, 
elbows, legs, nails, folds between the buttocks, and scalp. 


Psoriasis is considered mild if it affects less than 5% 
of the surface of the body; moderate, if 5-30% of the 
skin is involved, and severe, if the disease affects more 
than 30% of the body surface. 


Types of psoriasis 


Dermatologists distinguish different forms of psoria- 
sis according to what part of the body is affected, how 
severe symptoms are, how long they last, and the pattern 
formed by the scales. 


PLAQUE PSORIASIS. Plaque psoriasis (psoriasis vul- 
garis), the most common form of the disease, is charac- 
terized by small, red bumps that enlarge, become 
inflamed, and form scales. The top scales flake off easily 
and often, but those beneath the surface of the skin clump 
together. Removing these scales exposes tender skin, 
which bleeds and causes the plaques (inflamed patches) 
to grow. 


Plaque psoriasis can develop on any part of the body, 


but most often occurs on the elbows, knees, scalp, and 
trunk. 


SCALP PSORIASIS. At least 50 of every 100 people 
who have any form of psoriasis have scalp psoriasis. This 
form of the disease is characterized by scale-capped 
plaques on the surface of the skull. 


NAIL PSORIASIS. The first sign of nail psoriasis is 
usually pitting of the fingernails or toenails. Size, shape, 
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and depth of the marks vary, and affected nails may 
thicken, yellow, or crumble. The skin around an affected 
nail is sometimes inflamed, and the nail may peel away 
from the nail bed. 


GUTTATE PSORIASIS. Named for the Latin word 
gutta, which means “a drop,” guttate psoriasis is charac- 
terized by small, red, drop-like dots that enlarge rapidly 
and may be somewhat scaly. Often found on the arms, 
legs, and trunk and sometimes in the scalp, guttate psori- 
asis can clear up without treatment or disappear and 
resurface in the form of plaque psoriasis. 


PUSTULAR PSORIASIS. Pustular psoriasis usually 
occurs in adults. It is characterized by blister-like lesions 
filled with non-infectious pus and surrounded by red- 
dened skin. Pustular psoriasis, which can be limited to 
one part of the body (localized) or can be widespread, 
may be the first symptom of psoriasis or develop in a 
patient with chronic plaque psoriasis. 


Generalized pustular psoriasis is also known as Von 
Zumbusch pustular psoriasis. Widespread, acutely painful 
patches of inflamed skin develop suddenly. Pustules appear 
within a few hours, then dry and peel within two days. 


Generalized pustular psoriasis can make life-threat- 
ening demands on the heart and kidneys. 


Palomar-plantar pustulosis (PPP) generally appears 
between the ages of 20 and 60. PPP causes large pustules 
to form at the base of the thumb or on the sides of the heel. 
In time, the pustules turn brown and peel. The disease usu- 
ally becomes much less active for a while after peeling. 


Acrodermatitis continua of Hallopeau is a form of 
PPP characterized by painful, often disabling, lesions on 
the fingertips or the tips of the toes. The nails may 
become deformed, and the disease can damage bone in 
the affected area. 


INVERSE PSORIASIS. Inverse psoriasis occurs in the 
armpits and groin, under the breasts, and in other areas 
where skin flexes or folds. This disease is characterized 
by smooth, inflamed lesions and can be debilitating. 


ERYTHRODERMIC PSORIASIS. Characterized by 
severe scaling, itching, and pain that affects most of the 
body, erythrodermic psoriasis disrupts the body’s chemi- 
cal balance and can cause severe illness. This particularly 
inflammatory form of psoriasis can be the first sign of 
the disease, but often develops in patients with a history 
of plaque psoriasis. 


PSORIATIC ARTHRITIS. About 10% of partients with 
psoriasis develop a complication called psoriatic arthri- 
tis. This type of arthritis can be slow to develop and mild, 
or it can develop rapidly. Symptoms of psoriatic arthritis 
include: 
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e joint discomfort, swelling, stiffness, or throbbing 
e swelling in the toes and ankles 
e pain in the digits, lower back, wrists, knees, and ankles 


e eye inflammation or pink eye (conjunctivitis). 


Causes and symptoms 


The cause of psoriasis is unknown, but research sug- 
gests that an immune-system malfunction triggers the 
disease. Factors that increase the risk of developing pso- 
riasis include: 


e family history 

e stress 

* exposure to cold temperatures 
e injury, illness, or infection 

e steroids and other medications 
* race 


Trauma and certain bacteria may trigger psoriatic 
arthritis in patients with psoriasis. 


Diagnosis 

A complete medical history and examination of the 
skin, nails, and scalp are the basis for a diagnosis of pso- 
riasis. In some cases, a microscopic examination of skin 
cells is also performed. 


Blood tests can distinguish psoriatic arthritis from 
other types of arthritis. Rheumatoid arthritis, in partic- 
ular, is diagnosed by the presence of a particular anti- 
body present in the blood. That antibody is not present in 
the blood of patients with psoriatic arthritis. 


Treatment 


Age, general health, lifestyle, and the severity and 
location of symptoms influence the type of treatment 
used to reduce inflammation and decrease the rate at 
which new skin cells are produced. Because the course of 
this disease varies with each individual, doctors must 
experiment with or combine different treatments to find 
the most effective therapy for a particular patient. 


Mild-moderate psoriasis 


Steroid creams and ointments are commonly used to 
treat mild or moderate psoriasis, and steroids are some- 
times injected into the skin of patients with a limited 
number of lesions. In mid-1997, the United States Food 
and Drug Administration (FDA) approved the use of 
tazarotene (Tazorac) to treat mild-to-moderate plaque 
psoriasis. This water-based gel has chemical properties 
similar to vitamin A. 
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Brief daily doses of natural sunlight can significant- 
ly relieve symptoms. Sunburn has the opposite effect. 


Moisturizers and bath oils can loosen scales, soften 
skin, and may eliminate the itch. So can adding a cup of 
oatmeal to a tub of bath water. Salicylic acid (an ingredi- 
ent in aspirin) can be used to remove dead skin or 
increase the effectiveness of other therapies. 


Moderate psoriasis 


Administered under medical supervision, ultraviolet 
light B (UVB) is used to control psoriasis that covers 
many areas of the body or that has not responded to topi- 
cal preparations. Doctors combine UVB treatments with 
topical medications to treat some patients and sometimes 
prescribe home phototherapy, in which the patient 
administers his or her own UVB treatments. 


Photochemotherapy (PUVA) is a medically super- 
vised procedure that combines medication with exposure 
to ultraviolet light (UVA) to treat localized or widespread 
psoriasis. An individual with wide-spread psoriasis that 
has not responded to treatment may enroll in one of the 
day treatment programs conducted at special facilities 
throughout the United States. Psoriasis patients who par- 
ticipate in these intensive sessions are exposed to UVB 
and given other treatments for six to eight hours a day for 
two to four weeks. 


Severe psoriasis 


Methotrexate (MTX) can be given as a pill or as an 
injection to alleviate symptoms of severe psoriasis or 
psoriatic arthritis. Patients who take MTX must be care- 
fully monitored to prevent liver damage. 


Psoriatic arthritis can also be treated with non- 
steroidal anti-inflammatory drugs (NSAID), like 
acetaminophen (Tylenol) or aspirin. Hot compresses 
and warm water soaks may also provide some relief for 
painful joints. 


Other medications used to treat severe psoriasis 
include etrentinate (Tegison) and isotretinoin (Accutane), 
whose chemical properties are similar to those of vitamin 
A. Most effective in treating pustular or erythrodermic 
psoriasis, Tegison also relieves some symptoms of 
plaque psoriasis. Tegison can enhance the effectiveness 
of UVB or PUVA treatments and reduce the amount of 
exposure necessary. 


Accutane is a less effective psoriasis treatment than 
Tegison, but can cause many of the same side effects, 
including nosebleeds, inflammation of the eyes and lips, 
bone spurs, hair loss, and birth defects. Tegison is stored 
in the body for an unknown length of time, and should 
not be taken by a woman who is pregnant or planning to 
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Psoriasis, a chronic skin disorder, may appear on any area 
of the body, including the elbow, as shown above. (Photo 
Researchers, Inc. Reproduced by permission.) 


become pregnant. A woman should use reliable birth 
control while taking Accutane and for at least one month 
before and after her course of treatment. 


Cyclosporin emulsion (Neoral) is used to treat stub- 
born cases of severe psoriasis. Cyclosporin is also used 
to prevent rejection of transplanted organs, and Neoral, 
approved by the FDA in 1997, should be particularly 
beneficial to psoriasis patients who are young children or 
African-Americans, or those who have diabetes. 


Other conventional treatments for psoriasis include: 


e Capsaicin (Capsicum frutecens), an ointment that can 
stop production of the chemical that causes the skin to 
become inflamed and halts the runaway production of 
new skin cells. Capsaicin is available without a pre- 
scription, but should be used under a doctor’s supervi- 
sion to prevent burns and skin damage. 


e Hydrocortisone creams, topical ointments containing a 
form of vitamin D called calcitriol, and coal-tar sham- 
poos and ointments can relieve symptoms. Hydrocorti- 
sone creams have been associated with such side effects 
as folliculitis (inflammation of the hair follicles), while 
coal-tar preparations have been associated with a 
heightened risk of skin cancer. 


Alternative treatment 
Non-traditional psoriasis treatments include: 


¢ Soaking in warm water and German chamomile (Matri- 
caria recutita) or bathing in warm salt water. 


e Drinking as many as three cups a day of hot tea made 
with one or a combination of the following herbs: bur- 
dock (Arctium lappa) root, dandelion (Taraxacum mon- 
golicum) root, Oregon grape (Mahonia aquifolium), 
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sarsaparilla (Smilax officinalis), and balsam pear 
(Momardica charantia). 


e Taking two 500-mg capsules of evening primrose oil 
(Oenothera biennis) a day. Pregnant women should not 
use evening primrose oil, and patients with liver disease 
or high cholesterol should use it only under a doctor’s 
supervision. 


e Eating a diet that includes plenty of fish, turkey, celery 
(for cleansing the kidneys), parsley, lettuce, lemons (for 
cleansing the liver), limes, fiber, and fruit and vegetable 
juices. 

¢ Eating a diet that eliminates animal products high in 
saturated fats, since they promote inflammation. 


e Drinking plenty of water (at least eight glasses) each 
day. 
e Taking nutritional supplements including folic acid, 


lecithin, vitamin A (specific for the skin), vitamin E, 
selenium, and zinc. 


e Regularly imagining clear, healthy skin. 


Other helpful alternative approaches include identi- 
fying and eliminating food allergens from the diet, 
enhancing the fuction of the liver, augmenting the 
hydrochloric acid in the stomach, and completing a 
detoxification program. Constitutional homeopathic 
treatment, if properly prescribed, can also help resolve 
psoriasis. 


Prognosis 


Most cases of psoriasis can be controlled, and most 
people who have psoriasis can live normal lives. 


Some people who have psoriasis are so self-conscious 
and embarrassed about their appearance that they become 
depressed and withdrawn. The Social Security Adminis- 
tration grants disability benefits to about 400 psoriasis 
patients each year, and a comparable number die from 
complications of the disease. 


Prevention 
A doctor should be notified if: 
e psoriasis symptoms appear or reappear after treatment 


* pustules erupt on the skin and the patient experiences 
fatigue, muscle aches, and fever 


e unfamiliar, unexplained symptoms appear 


Resources 


BOOKS 
New Choices in Natural Healing, Ed. Bill Gottlieb, et al. 
Emmaus, PA: Rodale Press, 1995. 
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The Editors of Time-Life Books. The Medical Advisor: The 
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American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 

American Skin Association, Inc. 150 E. 58th St., 3rd floor, 
New York, NY 10155-0002. (212) 688-6547. 

National Psoriasis Foundation. 6600 S.W. 92nd Ave., Suite 
300, Portland, OR 97223. (800) 723-9166. <http://www. 
psoriasis.org>. 


Maureen Haggerty 


i Psoriatic arthritis 


Definition 


Psoriatic arthritis is a form of arthritic joint disease 
associated with the chronic skin scaling and fingernail 
changes seen in psoriasis. 


Description 


Physicians recognize a number of different forms of 
psoriatic arthritis. In some patients, the arthritic symptoms 
will affect the small joints at the ends of the fingers and 
toes. In others, symptoms will affect joints on one side of 
the body but not on the other. In addition, there are patients 
whose larger joints on both sides of the body simultane- 
ously become affected, as in rheumatoid arthritis. Some 
people with psoriatic arthritis experience arthritis symp- 
toms in the back and spine; in rare cases, called psoriatic 
arthritis mutilans, the disease destroys the joints and 
bones, leaving patients with gnarled and club-like hands 
and feet. In many patients, symptoms of psoriasis precede 
the arthritis symptoms; a clue to possible joint disease is 
pitting and other changes in the fingernails. 


Most people develop psoriatic arthritis at ages 35—45, 
but it has been observed earlier in adults and children. 
Both the skin and joint symptoms will come and go; there 
is no clear relationship between the severity of the psoria- 
sis symptoms and arthritis pain at any given time. It is 
unclear how common psoriatic arthritis is. Recent surveys 
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suggest that between 1 in 5 people and 1 in 2 people with 
psoriasis may also have some arthritis symptoms. 


Causes and symptoms 


The cause of psoriatic arthritis is unknown. As in 
psoriasis, genetic factors appear to be involved. People 
with psoriatic arthritis are more likely than others to have 
close relatives with the disease, but they are just as likely 
to have relatives with psoriasis but no joint disease. 
Researchers believe genes increasing the susceptibility to 
developing psoriasis may be located on chromosome 6p 
and chromosome 17, but the specific genetic abnormality 
has not been identified. Like psoriasis and other forms of 
arthritis, psoriatic arthritis also appears to be an autoim- 
mune disorder, triggered by an attack of the body’s own 
immune system on itself. 


Symptoms of psoriatic arthritis include dry, scaly, 
silver patches of skin combined with joint pain and 
destructive changes in the feet, hands, knees, and spine. 
Tendon pain and nail deformities are other hallmarks of 
psoriatic arthritis. 


Diagnosis 


Skin and nail changes characteristic of psoriasis 
with accompanying arthritic symptoms are the hallmarks 
of psoriatic arthritis. A blood test for rheumatoid factor, 
antibodies that suggest the presence of rheumatoid arthri- 
tis, is negative in nearly all patients with psoriatic arthri- 
tis. X rays may show characteristic damage to the larger 
joints on either side of the body as well as fusion of the 
joints at the ends of the fingers and toes. 


Treatment 


Treatment for psoriatic arthritis is meant to control 
the skin lesions of psoriasis and the joint inflammation 
of arthritis. Nonsteroidal anti-inflammatory drugs, 
gold salts, and sulfasalazine are standard arthritis treat- 
ments, but have no effect on psoriasis. Antimalaria drugs 
and systemic corticosteroids should be avoided because 
they can cause dermatitis or exacerbate psoriasis when 
they are discontinued. 


Several treatments are useful for both the skin lesions 
and the joint inflammation of psoriatic arthritis. Etretinate, 
a vitamin A derivative; methotrexate, a potent suppressr of 
the immune system; and ultraviolet light therapy have all 
been successfully used to treat psoriatic arthritis. 


Alternative treatment 


Food allergies/intolerances are believed to play a 
role in most autoimmune disorders, including psoriatic 
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KEY TERMS 


Psoriasis—A common recurring skin disease that 
is marked by dry, scaly, and silvery patches of skin 
that appear in a variety of sizes and locations on 
the body. 


Psoriatic arthritis mutilans—A severe form of pso- 
riatic arthritis that destroys the joints of the fingers 
and toes and causes the bones to fuse, leaving 
patients with gnarled and club-like hands and feet. 


Rheumatoid arthritis—A systemic disease that pri- 
marily affects the joints, causing inflammation, 
changes in structure, and loss of function. 


Rheumatoid factor—A series of antibodies that 
signal the presence of rheumatoid arthritis. May 
also be present in Sjogren’s syndrome and sys- 
temic lupus erythematosus, among others. 


arthritis. Identification and elimination of food allergens 
from the diet can be helpful. Constitutional homeopathy 
can work deeply and effectively with this condition, if 
the proper prescription is given. Acupuncture, Chinese 
herbal medicine, and western herbal medicine can all be 
useful in managing the symptoms of psoriatic arthritis. 
Nutritional supplements can contribute added support to 
the healing process. Alternative treatments recommended 
for psoriasis and rheumatoid arthritis may also be helpful 
in treating psoriatic arthritis. 


Prognosis 


The prognosis for most patients with psoriatic arthri- 
tis is good. For many the joint and other arthritis symp- 
toms are much milder than those experienced in rheuma- 
toid arthritis. One in five people with psoriatic arthritis, 
however, face potentially crippling joint disease. In some 
cases, the course of the arthritis can be far more mutilat- 
ing than in rheumatoid arthritis. 


Prevention 


There are no preventive measures for psoriatic arthritis. 


Resources 


BOOKS 

Fitzpatrick, Thomas B., et al. Color Atlas and Synopsis of Clin- 
ical Dermatology. New York: McGraw-Hill, 1997. 

Lynch, Peter J., and W. Mitchell Sams Jr. Principles and Prac- 
tice of Dermatology. 2nd ed. New York: Churchill Living- 
stone, 1996. 
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PERIODICALS 

FitzGerald, Oliver, and David Kane. “Clinical, Immunopatho- 
genic, and Therapeutic Aspects of Psoriatic Arthritis.” Cur- 
rent Opinion in Rheumatology 9 (July 1997): 295-301. 

Winchester, Robert. “Psoriatic Arthritis.” Dermatologic Clinics 
13 (Oct. 1995): 779-792. 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 

The American College of Rheumatology. 1800 Century Place, 
Suite 250, Atlanta, GA 30345. (404) 633-3777. <http:// 
www.rheumatology.org>. 


Richard H. Camer 


PSP see Progressive supranuclear palsy 


H Psychiatric confinement 


Definition 


Psychiatric confinement is the use of restraints to 
detain a person in need of care and further evaluation. 


Purpose 


The purpose of restraint and confinement are crucial 
since they have a medico legal implication. The primary 
purpose for such intervention is typically an urgent or 
emergent condition that could cause danger to the affect- 
ed person or others, or cause severe disability to the 
extent whereby the affected person is unable to care for 
himself or herself. 


Precautions 


Clinicians utilizing this form of patient and public 
safety should perform a comprehensive mental status 
examination and document the findings. This approach 
can potentially provide clear records establishing the 
specific presenting problems and symptoms that can lead 
to ambiguities and potential legal action. 


Description 


Confinement with restraints can be categorized as 
urgent or emergent. Emergent causes can include 
patients exhibiting abnormal vital signs (breathing, pulse 
rate, temperature, blood pressure), threatening or violent 
behavior, and those who present with signs and symp- 
toms of alcohol or illicit drug intoxication. Urgent use of 
confinement is indicated in patients showing suicidal 
thoughts, extreme anxiety, homicidal or violent tenden- 
cies, or a danger to self or the public at large. 
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Preparation 


Those categorized as emergent should be prepared 
for further testing that can include blood chemistry and 
psychological assessment and evaluation. Initially the 
patient is restrained with four point leather restraints 
(both arms and both legs) and placed in a quiet room with 
a sitter. For those with urgent needs, restraint is initiated 
and initial management is directed to assess for an under- 
lying medical cause and address psychological needs. 


Aftercare 


Further assessment, testing, and evaluation is neces- 
sary for a definitive diagnosis and devising an appropri- 
ate treatment plan. 


Risks 


A deficiency in record-keeping can lead to legal 
problems. The criteria and specifications for confinement 
should be clearly indicated. Meticulous clinical examina- 
tion and documentation is essential for a definitive diag- 
nosis. Persons who are confined due to substance abuse 
problems may have legal issues. As of 2001 there is pro- 
posed legislation concerning the misuse of restraints for 
psychiatric inpatients, which in the past has been respon- 
sible for numerous wrongful deaths. There are currently 
no federal laws that regulate the use of inpatient restraints 
nor any requirements for reporting injuries or death. 


Resources 


BOOKS 
Rosen, Peter. Emergency Medicine: Concepts and Clinical 
Practice. 4th ed. St. Louis: Mosby-Year Books, Inc, 1998. 


PERIODICALS 

Reeves,R., et al. “Medicolegal Errors in the ED Related to the 
Involuntary Confinement of Psychiatric Patients.” Ameri- 
can Journal of Emergency Medicine (Nov. 1998). 


Laith Farid Gulli, MD 
Catherine Seeley 
Keith Tatarelli, JD 


i Psychoanalysis 


Definition 


Psychoanalysis is a form of psychotherapy used by 
qualified psychotherapists to treat patients who have a 
range of mild to moderate chronic life problems. It is 
related to a specific body of theories about the relation- 
ships between conscious and unconscious mental 
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processes, and should not be used as a synonym for psy- 
chotherapy in general. Psychoanalysis is done one-on- 
one with the patient and the analyst; it is not appropriate 
for group work. 


Purpose 


Psychoanalysis is the most intensive form of an 
approach to treatment called psychodynamic therapy. 
Psychodynamic refers to a view of human personality 
that results from interactions between conscious and 
unconscious factors. The purpose of all forms of psycho- 
dynamic treatment is to bring unconscious mental mater- 
ial and processes into full consciousness so that the 
patient can gain more control over his or her life. 


Classical psychoanalysis has become the least com- 
monly practiced form of psychodynamic therapy because 
of its demands on the patient’s time, as well as on his or 
her emotional and financial resources. It is, however, the 
oldest form of psychodynamic treatment. The theories that 
underlie psychoanalysis were worked out by Sigmund 
Freud (1856-1939), a Viennese physician, during the early 
years of the twentieth century. Freud’s discoveries were 
made in the context of his research into hypnosis. The goal 
of psychoanalysis is the uncovering and resolution of the 
patient’s internal conflicts. The treatment focuses on the 
formation of an intense relationship between the therapist 
and patient, which is analyzed and discussed in order to 
deepen the patient’s insight into his or her problems. 


Psychoanalytic psychotherapy is a modified form of 
psychoanalysis that is much more widely practiced. It is 
based on the same theoretical principles as psychoanaly- 
sis, but is less intense and less concerned with major 
changes in the patient’s character structure. The focus in 
treatment is usually the patient’s current life situation and 
the way problems relate to early conflicts and feelings, 
rather than an exploration of the unconscious aspects of 
the relationship that has been formed with the therapist. 


Not all patients benefit from psychoanalytic treat- 
ment. Potential patients should meet the following pre- 
requisites: 


¢ The capacity to relate well enough to form an effective 
working relationship with the analyst. This relationship 
is called a therapeutic alliance. 


¢ At least average intelligence and a basic understanding 
of psychological theory. 


¢ The ability to tolerate frustration, sadness, and other 
painful emotions. 


¢ The capacity to distinguish between reality and fantasy. 


People considered best suited to psychoanalytic 
treatment include those with depression, character disor- 
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ders, neurotic conflicts, and chronic relationship prob- 
lems. When the patient’s conflicts are long-standing and 
deeply entrenched in his or her personality, psychoanaly- 
sis may be preferable to psychoanalytic psychotherapy, 
because of its greater depth. 


Precautions 


Psychoanalysis is not suitable for patients suffering 
from severe depression or psychotic disorders such as 
schizophrenia. It is also not appropriate for people with 
addictions or substance dependency, disorders of aggres- 
sion or impulse control, or acute crises; some of these 
people may benefit from psychoanalysis after the crisis 
has been resolved. 


Description 


In both psychoanalysis and psychoanalytic psy- 
chotherapy, the therapist does not tell the patient how to 
solve problems or offer moral judgments. The focus of 
treatment is exploration of the patient’s mind and habitu- 
al thought patterns. Such therapy is termed “non-direct- 
ed.” It is also “insight-oriented,” meaning that the goal of 
treatment is increased understanding of the sources of 
one’s inner conflicts and emotional problems. The basic 
techniques of psychoanalytical treatment include: 


Therapist neutrality 


Neutrality means that the analyst does not take sides 
in the patient’s conflicts, express feelings about the 
patient, or talk about his or her own life. Therapist neu- 
trality is intended to help the patient stay focused on 
issues rather than be concerned with the therapist’s reac- 
tions. In psychoanalysis, the patient lies on a couch fac- 
ing away from the therapist. In psychodynamic psy- 
chotherapy, however, the patient and therapist usually sit 
in comfortable chairs facing each other. 


Free association 


Free association means that the patient talks about 
whatever comes into mind without censoring or editing 
the flow of ideas or memories. Free association allows 
the patient to return to earlier or more childlike emotion- 
al states (“regress”). Regression is sometimes necessary 
in the formation of the therapeutic alliance. It also helps 
the analyst to understand the recurrent patterns of con- 
flict in the patient’s life. 


Therapeutic alliance and transference 


Transference is the name that psychoanalysts use for 
the patient’s repetition of childlike ways of relating that 
were learned in early life. If the therapeutic alliance has 
been well established, the patient will begin to transfer 
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thoughts and feelings connected with siblings, parents, or 
other influential figures to the therapist. Discussing the 
transference helps the patient gain insight into the ways 
in which he or she misreads or misperceives other people 
in present life. 


Interpretation 


In psychoanalytic treatment, the analyst is silent as 
much as possible, in order to encourage the patient’s free 
association. However, the analyst offers judiciously 
timed interpretations, in the form of verbal comments 
about the material that emerges in the sessions. The ther- 
apist uses interpretations in order to uncover the patient’s 
resistance to treatment, to discuss the patient’s transfer- 
ence feelings, or to confront the patient with inconsisten- 
cies. Interpretations may be either focused on present 
issues ( “dynamic”) or intended to draw connections 
between the patient’s past and the present (“genetic”). 
The patient is also often encouraged to describe dreams 
and fantasies as sources of material for interpretation. 


Working through 


“Working through” occupies most of the work in 
psychoanalytic treatment after the transference has been 
formed and the patient has begun to acquire insights into 
his or her problems. Working through is a process in 
which the new awareness is repeatedly tested and “tried 
on for size” in other areas of the patient’s life. It allows 
the patient to understand the influence of the past on his 
or her present situation, to accept it emotionally as well 
as intellectually, and to use the new understanding to 
make changes in present life. Working through thus helps 
the patient to gain some measure of control over inner 
conflicts and to resolve them or minimize their power. 


Although psychoanalytic treatment is primarily ver- 
bal, medications are sometimes used to stabilize patients 
with severe anxiety, depression, or other mood disor- 
ders during the analysis. 


The cost of either psychoanalysis or psychoanalytic 
psychotherapy is prohibitive for most patients without 
insurance coverage. A full course of psychoanalysis usu- 
ally requires three to five weekly sessions with a psycho- 
analyst over a period of three to five years. A course of 
psychoanalytic psychotherapy involves one to three 
meetings per week with the therapist for two to five 
years. Each session or meeting typically costs between 
$80 and $200, depending on the locale and the experi- 
ence of the therapist. The increasing reluctance of most 
HMOs and other managed care organizations to pay for 
long-term psychotherapy is one reason that these forms 
of treatment are losing ground to short-term methods of 
treatment and the use of medications to control the 
patient’s emotions. It is also not clear that long-term psy- 


2762 


KEY TERMS 


Free association—A technique used in psycho- 
analysis in which the patient allows thoughts and 
feelings to emerge without trying to organize or 
censor them. 


Interpretation—A verbal comment made by the 
analyst in response to the patient's free association. 
It is intended to help the patient gain new insights. 


Neurosis—A mental and emotional disorder that 
affects only part of the personality and is accom- 
panied by a significantly less distorted perception 
of reality than in psychosis. 


Psychodynamic—An approach to psychotherapy 
based on the interplay of conscious and uncon- 
scious factors in the patient’s mind. Psychoanaly- 
sis is one type of psychodynamic therapy. 


Regression—The process in which the patient 
reverts to earlier or less mature feelings and 
behaviors. 


Therapeutic alliance—The working relationship 
between a therapist and a patient that is necessary 
to the success of therapy. 


Transference—tThe process that develops during 
psychoanalytic work during which the patient 
redirects feelings about early life figures toward 
the analyst. 


Working through—The repeated testing of insights, 
which takes up most of the work in psychoanalysis 
after the therapeutic alliance has been formed. 


choanalytically oriented approaches are more beneficial 
than briefer therapy methods for many patients. 


Preparation 


Some patients may need evaluation for possible 
medical problems before entering psychoanalysis 
because numerous diseases—including virus infections 
and certain vitamin deficiencies—have emotional side 
effects or symptoms. The therapist will also want to 
know whether the patient is taking any prescription med- 
ications that may affect the patient’s feelings or ability to 
concentrate. In addition, it is important to make sure that 
the patient is not abusing drugs or alcohol. 


Risks 


The primary risk to the patient is related to the emo- 
tional pain resulting from new insights and changes in 
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long-standing behavior patterns. In some patients, psy- 
choanalysis produces so much anxiety that they cannot 
continue with this treatment method. In other cases, the 
therapist’s lack of skill may prevent the formation of a 
solid therapeutic alliance. 


Normal results 


Psychoanalysis and psychoanalytic psychotherapy 
both have the goal of basic changes in the patient’s per- 
sonality structure and level of functioning, although psy- 
choanalysis typically aims at more extensive and more 
profound change. In general, this approach to treatment 
is considered successful if the patient has shown: 


e reduction in intensity or number of symptoms 
e some resolution of basic emotional conflicts 

e increased independence and self-esteem 

e improved functioning and adaptation to life 


Attempts to compare the effectiveness of psychoana- 
lytical treatment to other modes of therapy are difficult to 
evaluate. Some aspects of Freudian theory have been 
questioned since the 1970s on the grounds of their limit- 
ed applicability to women and to people from non- 
Western cultures. There is, however, general agreement 
that psychoanalytic approaches work well for certain 
types of patients. In particular, these approaches are rec- 
ommended for patients with neurotic conflicts. 


Resources 


BOOKS 

Glick, Robert Alan, and Henry I. Spitz. “Common Approaches 
to Psychotherapy.” In The Columbia University College of 
Physicians and Surgeons Complete Home Guide to Men- 
tal Health, ed. Frederic I. Kass, et al. New York: Henry 
Holt and Co., 1992. 

Meissner, W. W. “The Psychotherapies: Individual, Family, and 
Group.” In The New Harvard Guide to Psychiatry, ed. 
Armand M. Nicholi Jr. Cambridge, MA: The Belknap 
Press of Harvard University Press, 1988. 

“Theories of Personality.” In The New Harvard Guide to Psy- 
chiatry, ed. Armand M. Nicholi Jr. Cambridge, MA: The 
Belknap Press of Harvard University Press, 1988. 


Rebecca J. Frey 


f Psychological tests 


Definition 


Psychological tests are written, visual, or verbal 
evaluations administered to assess the cognitive and 
emotional functioning of children and adults. 
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Purpose 


Psychological tests are used to assess a variety of 
mental abilities and attributes, including achievement 
and ability, personality, and neurological functioning. 


Achievement and ability tests 


For children, academic achievement, ability, and 
intelligence tests may be used as a tool in school place- 
ment, in determining the presence of a learning disability 
or a developmental delay, in identifying giftedness, or in 
tracking intellectual development. Intelligence testing 
may be used with adults to determine vocational ability 
(e.g., in career counseling) or to assess adult intellectual 
ability in the classroom. 


Personality tests 


Personality tests are administered for a wide variety 
of reasons, from diagnosing psychopathology (e.g., per- 
sonality disorder, depressive disorder) to screening job 
candidates. They may be used in an educational or voca- 
tional setting to determine personality strengths and 
weaknesses, or in the legal system to evaluate parolees. 


Neuropsychological tests 


Patients who have experienced a traumatic brain 
injury, brain damage, or organic neurological problems 
(for example, dementia) are administered neuropsycho- 
logical tests to assess their level of functioning and iden- 
tify areas of mental impairment. They may also be used 
to evaluate the progress of a patient who has undergone 
treatment or rehabilitation for a neurological injury or 
illness. In addition, certain neuropsychological measures 
may be used to screen children for developmental delays 
and/or learning disabilities. 


Precautions 


Psychological testing requires a clinically trained 
examiner. All psychological tests should be adminis- 
tered, scored, and interpreted by a trained professional, 
preferably a psychologist or psychiatrist with expertise in 
the appropriate area. 


Psychological tests are only one element of a psy- 
chological assessment. They should never be used alone 
as the sole basis for a diagnosis. A detailed history of the 
test subject and a review of psychological, medical, edu- 
cational, or other relevant records are required to lay the 
groundwork for interpreting the results of any psycho- 
logical measurement. 


Cultural and language differences in the test subject 
may affect test performance and may result in inaccurate 
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test results. The test administrator should be informed 
before psychological testing begins if the test taker is not 
fluent in English and/or belongs to a minority culture. In 
addition, the subject’s motivation and motives may also 
affect test results. 


Description 


Psychological tests are formalized measures of men- 
tal functioning. Most are objective and quantifiable; 
however, certain projective tests may involve some level 
of subjective interpretation. Also known as inventories, 
measurements, questionnaires, and scales, psychological 
tests are administered in a variety of settings, including 
preschools, primary and secondary schools, colleges and 
universities, hospitals, outpatient healthcare settings, 
social agencies, prisons, and employment or human 
resource offices. They come in a variety of formats, 
including written, verbal, and computer administered. 


Achievement and ability tests 


Achievement and ability tests are designed to mea- 
sure the level of an individual’s intellectual functioning 
and cognitive ability. Most achievement and ability tests 
are standardized, meaning that norms were established 
during the design phase of the test by administering the 
test to a large representative sample of the test popula- 
tion. Achievement and ability tests follow a uniform test- 
ing protocol, or procedure (i.e., test instructions, test con- 
ditions, and scoring procedures) and their scores can be 
interpreted in relation to established norms. Common 
achievement and ability tests include the Wechsler intel- 
ligence test (WISC-III and WAIS) and the Stanford- 
Binet intelligence scales. 


Personality tests 


Personality tests and inventories evaluate the thoughts, 
emotions, attitudes, and behavioral traits that comprise per- 
sonality. The results of these tests determine an individual’s 
personality strengths and weaknesses, and may identify 
certain disturbances in personality, or psychopathology. 
Tests such as the Minnesota multiphasic personality 
inventory (MMPI-2) and the Millon clinical multiaxial 
inventory II] (MCMI-IID, are used to screen individuals for 
specific psychopathologies or emotional problems. 


Another type of personality test is the projective per- 
sonality assessment. A projective test asks a subject to 
interpret some ambiguous stimuli, such as a series of 
inkblots. The subject’s responses provide insight into his 
or her thought processes and personality traits. For exam- 
ple, the Rorschach inkblot test and the Holtzman ink 
blot test (HIT) use a series of inkblots that the test sub- 
ject is asked to identify. Another projective assessment, 
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the Thematic apperception test (TAT), asks the subject 
to tell a story about a series of pictures. Some consider 
projective tests to be less reliable than objective person- 
ality tests. If the examiner is not well-trained in psycho- 
metric evaluation, subjective interpretations may affect 
the evaluation of these tests. 


Neuropsychological tests 


Many insurance plans cover all or a portion of diag- 
nostic neuropsychological or psychological testing. As of 
1997, Medicare reimbursed for psychological and neu- 
ropsychological testing. Billing time typically includes test 
administration, scoring and interpretation, and reporting. 


Preparation 


Prior to the administration of any psychological test, 
the administrator should provide the test subject with 
information on the nature of the test and its intended use, 
complete standardized instructions for taking the test 
(including any time limits and penalties for incorrect 
responses), and information on the confidentiality of the 
results. After these disclosures are made, informed con- 
sent should be obtained from the test subject before test- 
ing begins (except in cases of legally mandated testing, 
where consent is not required of the subject). 


Normal results 


All psychological and neuropsychological assess- 
ments should be administered, scored, and interpreted by 
a trained professional. When interpreting test results for 
test subjects, the test administrator will review with sub- 
jects: what the test evaluates, its precision in evaluation, 
any margins of error involved in scoring, and what the 
individual scores mean in the context of overall test 
norms and the background of the test subject. 


Resources 


BOOKS 

The American Psychological Association. Standards for Edu- 
cational and Psychological Testing. Washington, DC: 
APA Press, 1985. 

The Buros Institute of Mental Measurements at the University 
of Nebraska-Lincoln. The Twelfth Mental Measurements 
Yearbook, ed. Jane C. Conoley and James C. Impara. Lin- 
coln, NE: University of Nebraska Press, 1995. 

Keyser, Daniel J., and Richard C. Sweetland, eds. Test Cri- 
tiques. Vols. 1-10. Kansas City: Test Corporation of Amer- 
ica, 1984-1992; Austin: Pro-ed, 1993-1994. 

Maddox, Taddy. Tests: A Comprehensive Reference for Assess- 
ments in Psychology, Education, and Business. 4th ed. 
Austin: Pro-ed, 1997. 

Shore, Milton F, et al. When Your Child Needs Testing. New 
York: Crossroad Publishing, 1992. 
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KEY TERMS 


Norms—A fixed or ideal standard; normative or 
mean score for a particular age group. 


Psychopathology—A mental disorder or illness, 
such as schizophrenia, personality disorder, or 
major depressive disorder. 


Quantifiable—Can be expressed as a number. The 
results of quantifiable psychological tests can be 
translated into numerical values, or scores. 


Representative sample—A random sample of peo- 
ple that adequately represent the test taking popu- 
lation in age, gender, race, and socioeconomic 
standing. 


Standardization—The process of determining 
established norms and procedures for a test to act 
as a standard reference point for future test results. 


Wodrich, David L. Children’s Psychological Testing: A Guide 
for Nonpsychologists. Baltimore: Paul H. Brookes Pub- 
lishing, 1997. 


ORGANIZATIONS 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. 
<ttp://www.apa.org>. 

The ERIC Clearinghouse on Assessment and Evaluation.1131 
Shriver Laboratory (Bldg 075), University of Maryland, 
College Park, MD 20742. <http://ericae.net>. 


Paula Anne Ford-Martin 


i Psychosis 


Definition 


Psychosis is a symptom or feature of mental illness 
typically characterized by radical changes in personality, 
impaired functioning, and a distorted or non-existent 
sense of objective reality. 


Description 


Patients suffering from psychosis have impaired 
reality testing; that is, they are unable to distinguish per- 
sonal, subjective experience from the reality of the exter- 
nal world. They experience hallucinations and/or delu- 
sions that they believe are real, and may behave and 
communicate in an inappropriate and incoherent fashion. 
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Psychosis may appear as a symptom of a number of 
mental disorders, including mood and personality dis- 
orders. It is also the defining feature of schizophrenia, 
schizophreniform disorder, schizoaffective disorder, 
delusional disorder, and the psychotic disorders (i.e., 
brief psychotic disorder, shared psychotic disorder, psy- 
chotic disorder due to a general medical condition, and 
substance-induced psychotic disorder). 


Causes and symptoms 


Psychosis may be caused by the interaction of bio- 
logical and psychosocial factors depending on the disor- 
der in which it presents; psychosis can also be caused by 
purely social factors, with no biological component. 


Schizophrenia, schizophreniform disorder, and 
schizoaffective disorder 


Psychosis in schizophrenia and perhaps schizo- 
phreniform disorder appears to be related to abnormali- 
ties in the structure and chemistry of the brain, and 
appears to have strong genetic links; but its course and 
severity can be altered by social factors such as stress or 
a lack of support within the family. The cause of 
schizoaffective disorder is less clear cut, but biological 
factors are also suspected. 


Delusional disorder 


The exact cause of delusional disorder has not been 
conclusively determined, but potential causes include 
heredity, neurological abnormalities, and changes in 
brain chemistry. Some studies have indicated that delu- 
sions are generated by abnormalities in the limbic sys- 
tem, the portion of the brain on the inner edge of the 
cerebral cortex that is believed to regulate emotions. 


Brief psychotic disorder 


Trauma and stress can cause a short-term psychosis 
(less than a month’s duration) known as brief psychotic 
disorder. Major life-changing events such as the death of 
a family member or a natural disaster have been known 
to stimulate brief psychotic disorder in patients with no 
prior history of mental illness. 


Psychotic disorder due to a general medical 
condition 


Psychosis may also be triggered by an organic 
cause, termed a psychotic disorder due to a general med- 
ical condition. Organic sources of psychosis include neu- 
rological conditions (for example, epilepsy and cere- 
brovascular disease), metabolic conditions (for example, 
porphyria), endocrine conditions (for example, hyper- or 
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hypothyroidism), renal failure, electrolyte imbalance, or 
autoimmune disorders. 


Substance-induced psychotic disorder 


Psychosis is also a known side effect of the use, 
abuse, and withdrawal from certain drugs. So-called 
recreational drugs, such as hallucinogenics, PCP, am- 
phetamines, cocaine, marijuana, and alcohol, may 
cause a psychotic reaction during use or withdrawal. Cer- 
tain prescription medications such as steroids, anticon- 
vulsants, chemotherapeutic agents, and antiparkinsonian 
medications may also induce psychotic symptoms. Toxic 
substances such as carbon monoxide have also been 
reported to cause substance-induced psychotic disorder. 


Psychosis is characterized by the following symptoms: 


e Delusions. Those delusions that occur in schizophrenia 
and its related forms are typically bizarre (i.e., they 
could not occur in real life). Delusions occurring in 
delusional disorder are more plausible, but still patently 
untrue. In some cases, delusions may be accompanied 
by feelings of paranoia. 


Hallucinations. Psychotic patients see, hear, smell, 
taste, or feel things that aren’t there. Schizophrenic hal- 
lucinations are typically auditory or, less commonly, 
visual; but psychotic hallucinations can involve any of 
the five senses. 


Disorganized speech. Psychotic patients, especially 
those with schizophrenia, often ramble on in incoher- 
ent, nonsensical speech patterns. 


Disorganized or catatonic behavior. The catatonic 
patient reacts inappropriately to his or her environment 
by either remaining rigid and immobile or by engaging 
in excessive motor activity. Disorganized behavior is 
behavior or activity that is inappropriate for the situa- 
tion, or unpredictable. 


Diagnosis 

Patients with psychotic symptoms should undergo a 
thorough physical examination and history to rule out 
possible organic causes. If a psychiatric cause such as 
schizophrenia is suspected, a mental health professional 
will typically conduct an interview with the patient and 
administer one of several clinical inventories, or tests, to 
evaluate mental status. This assessment takes place in 
either an outpatient or hospital setting. 


Treatment 


Psychosis that is symptomatic of schizophrenia or 
another psychiatric disorder should be treated by a psy- 
chologist and/or psychiatrist. An appropriate course of 
medication and/or psychosocial therapy is employed to 
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treat the underlying primary disorder. If the patient is 
considered to be at risk for harming himself or others, 
inpatient treatment is usually recommended. 


Antipsychotic medication such as thioridazine (Mel- 
laril), haloperidol (Haldol), chlorpromazine (Thorazine), 
clozapine (Clozaril), sertindole (Serlect), olanzapine 
(Zyprexa), or risperidone (Risperdal) is usually pre- 
scribed to bring psychotic symptoms under control and 
into remission. Possible side effects of antipsychotics 
include dry mouth, drowsiness, muscle stiffness, and 
tardive dyskinesia (involuntary movements of the body). 
Agranulocytosis, a potentially serious but reversible 
health condition in which the white blood cells that fight 
infection in the body are destroyed, is a possible side 
effect of clozapine. Patients treated with this drug should 
undergo weekly blood tests to monitor white blood cell 
counts for the first six months, then every two weeks. 


After an acute psychotic episode has subsided, anti- 
psychotic drug maintenance treatment is typically 
employed and psychosocial therapy and living and voca- 
tional skills training may be attempted. 


Prognosis 


Prognosis for brief psychotic disorder is quite good; 
for schizophrenia, less so. Generally, the longer and 
more severe a psychotic episode, the poorer the progno- 
sis is for the patient. Early diagnosis and treatment are 
critical to improving outcomes for the patient across all 
psychotic disorders. 


Approximately 10% of America’s permanently dis- 
abled population is comprised of schizophrenic individu- 
als. The mortality rate of schizophrenic individuals are 
also high—approximately 10% of schizophrenics com- 
mit suicide, and 20% attempt it. However, early diagno- 
sis and long-term follow up care can improve the outlook 
for these patients considerably. Roughly 60% of patients 
with schizophrenia will show substantial improvement 
with appropriate treatment. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Press, Inc., 1994. 

Maxmen, Jerrold S., and Nicholas G. Ward. “Schizophrenia 
and Related Disorders.” In Essential Psychopathology and 
Its Treatment. 2nd ed. New York: W. W. Norton, 1995. 


PERIODICALS 

American Psychiatric Association. “Practice Guideline for the 
Treatment of Patients with Schizophrenia.” American 
Journal of Psychiatry 154, no. 4, (Apr. 1997). 

Volkmar, Fred R. “Diagnosis and Treatment of Psychosis in 
Adolescence.” Medscape Mental Health 2, no. 12 (1997). 
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KEY TERMS 


Brief psychotic disorder—An acute, short-term 
episode of psychosis lasting no longer than one 
month. This disorder may occur in response to a 
stressful event. 


Delusional disorder—Individuals with delusional 
disorder suffer from long-term, complex delusions 
that fall into one of six categories: persecutory, 
grandiose, jealousy, erotomanic, somatic, or mixed. 


Delusions—An unshakable belief in something 
untrue which cannot be explained by religious or 
cultural factors. These irrational beliefs defy normal 
reasoning and remain firm even when overwhelm- 
ing proof is presented to refute them. 


Hallucinations—False or distorted sensory experi- 
ences that appear to be real perceptions to the per- 
son experiencing them. 


Paranoia—An unfounded or exaggerated distrust of 
others, sometimes reaching delusional proportions. 


Porphyria—A disease of the metabolism character- 
ized by skin lesions, urine problems, neurologic 
disorders, and/or abdominal pain. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <http:// 
www.apa.org>. 

National Alliance for the Mentally Ill (NAMI). Colonial Place 
Three, 2107 Wilson Blvd., Ste. 300, Arlington, VA 22201- 
3042. (800) 950-6264. <http://www.nami.org>. 

National Institute of Mental Health. Mental Health Public 
Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 
MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 


OTHER 
The Schizophrenia Page. <http://www.schizophrenia.com>. 


Paula Anne Ford-Martin 


f Psychosocial disorders 


Definition 


A psychosocial disorder is a mental illness caused or 
influenced by life experiences, as well as maladjusted 
cognitive and behavioral processes. 
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Schizoaffective disorder—Schizophrenic symptoms 
occurring concurrently with a major depressive 
and/or manic episode. 


Schizophrenia—A debilitating mental illness char- 
acterized by delusions, hallucinations, disorganized 
speech and behavior, and inappropriate or flattened 
affect (a lack of emotions) that seriously hampers 
the afflicted individual’s social and occupational 
functioning. Approximately 2 million Americans 
suffer from schizophrenia. 


Schizophreniform disorder —A short-term variation 
of schizophrenia that has a total duration of one to 
six months. 


Shared psychotic disorder—Also known as folie à 
deux, shared psychotic disorder is an uncommon 
disorder in which the same delusion is shared by 
two or more individuals. 


Tardive dyskinesia— Involuntary movements of the 
face and/or body which are a side effect of the long- 
term use of some older antipsychotic (neuroleptic) 
drugs. Tardive dyskinesia affects 15-20% of patients 
on long-term neuroleptic treatment. 


Description 


The term psychosocial refers to the psychological 
and social factors that influence mental health. Social 
influences such as peer pressure, parental support, cultur- 
al and religious background, socioeconomic status, and 
interpersonal relationships all help to shape personality 
and influence psychological makeup. Individuals with 
psychosocial disorders frequently have difficulty func- 
tioning in social situations and may have problems effec- 
tively communicating with others. 


The American Psychiatric Association distinguishes 
16 different subtypes (or categories) of mental illness. 
Although psychosocial variables arguably have some 
degree of influence on all subtypes of mental illness, the 
major categories of mental disorders thought to involve 
significant psychosocial factors include: 


e Substance-related disorders. Disorders related to alco- 
hol and drug use, abuse, dependence, and withdrawal. 


e Schizophrenia and other psychotic disorders. These 
include the schizoid disorders (schizophrenia, schizo- 
phreniform, and schizoaffective disorder), delusional 
disorder, and psychotic disorders. 
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Psychosocial disorders 


e Mood disorders. Affective disorders such as depression 
(major, dysthymic) and bipolar disorders. 


e Anxiety disorders. Disorders in which a certain situa- 
tion or place triggers excessive fear and/or anxiety 
symptoms (1.e., dizziness, racing heart), such as panic 
disorder, agoraphobia, social phobia, obsessive-com- 
pulsive disorder, post-traumatic stress disorder, and 
generalized anxiety disorders. 


Somatoform disorders. Somatoform disorders involve 
clinically significant physical symptoms that cannot be 
explained by a medical condition (e.g., somatization 
disorder, conversion disorder, pain disorder, hypo- 
chondriasis, and body dysmorphic disorder). 


Factitious disorders. Disorders in which an individual 
creates and complains of symptoms of a non-existent 
illness in order to assume the role of a patient (or sick 
role). 


Sexual and gender identity disorders. Disorders of sex- 
ual desire, arousal, and performance. It should be noted 
that the categorization of gender identity disorder as a 
mental illness has been a point of some contention 
among mental health professionals. 


Eating disorders. Anorexia and bulimia nervosa. 


Adjustment disorders. Adjustment disorders involve 
an excessive emotional or behavioral reaction to a 
stressful event. 


Personality disorders. Maladjustments of personality, 
including paranoid, schizoid, schizotypal, antisocial, 
borderline, histrionic, narcissistic, avoidant, dependent, 
and obsessive-compulsive personality disorder (not to 
be confused with the anxiety disorder OCD). 


Disorders usually first diagnosed in infancy childhood, 
or adolescence. Some learning and developmental dis- 
orders (i.e., ADHD) may be partially psychosocial in 
nature. 


Causes and symptoms 


It is important to note that the causes of mental ill- 
ness are diverse and not completely understood. The 
majority of psychological disorders are thought to be 
caused by a complex combination of biological, genetic 
(hereditary), familial, and social factors or biopsy- 
chosocial influences. In addition, the role that each of 
these play can differ from person to person, so that a 
disorder such as depression that is caused by genetic 
factors in one person may be caused by a traumatic life 
event in another. 


The symptoms of psychosocial disorders vary 
depending on the diagnosis in question. In addition to 
disorder-specific symptoms, individuals with psychoso- 
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cial dysfunction usually have difficulty functioning nor- 
mally in social situations and may have trouble forming 
and maintaining close interpersonal relationships. 


Diagnosis 

Patients with symptoms of psychosocial disorders or 
other mental illness should undergo a thorough physical 
examination and patient history to rule out an organic 
cause for the illness (such as a neurological disorder). If 
no organic cause is suspected, a psychologist or other 
mental healthcare professional will meet with the patient 
to conduct an interview and take a detailed social and 
medical history. If the patient is a minor, interviews with 
a parent or guardian may also be part of the diagnostic 
process. The physician may also administer one or more 
psychological tests (also called clinical inventories, 
scales, or assessments). 


Treatment 


Counseling is typically a front-line treatment for 
psychosocial disorders. A number of counseling or talk 
therapy approaches exist, including psychotherapy, cog- 
nitive therapy, behavioral therapy, and group therapy. 
Therapy or counseling may be administered by social 
workers, nurses, licensed counselors and therapists, psy- 
chologists, or psychiatrists. 


Psychoactive medication may also be prescribed for 
symptom relief in patients with mental disorders consid- 
ered psychosocial in nature. For disorders such as major 
depression or bipolar disorder, which may have psy- 
chosocial aspects but also have known organic causes, 
drug therapy is a primary treatment approach. In cases 
such as personality disorder that are thought to not have 
biological roots, psychoactive medications are usually 
considered a secondary, or companion treatment to psy- 
chotherapy. 


Many individuals are successful in treating psy- 
chosocial disorders through regular attendance in self- 
help groups or 12-step programs such as Alcoholics 
Anonymous. This approach, which allows individuals to 
seek advice and counsel from others in similar circum- 
stances, can be extremely effective. 


In some cases, treating mental illness requires hospi- 
talization of the patient. This hospitalization, also known 
as inpatient treatment, is usually employed in situations 
where a controlled therapeutic environment is critical for 
the patient’s recovery (e.g., rehabilitation treatment for 
alcoholism or other drug addictions), or when there is a 
risk that the patient may harm himself (suicide) or others. 
It may also be necessary when the patient’s physical 
health has deteriorated to a point where life-sustaining 
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treatment is necessary, such as with severe malnutrition 
associated with anorexia nervosa. 


Alternative treatment 


Therapeutic approaches such as art therapy that 
encourage self-discovery and empowerment may be useful 
in treating psychosocial disorders. Art therapy, the use of the 
creative process to express and understand emotion, encom- 
passes a broad range of humanistic disciplines, including 
visual arts, dance, drama, music, film, writing, literature, 
and other artistic genres. This use of the creative process is 
believed to provide the patient/artist with a means to gain 
insight to emotions and thoughts they might otherwise have 
difficulty expressing. After the artwork is created, the 
patient/artist continues the therapeutic journey by interpret- 
ing its meaning under the guidance of a trained therapist. 


Prognosis 


According to the National Institute of Mental 
Health, more than 90% of Americans who commit sui- 
cide have a diagnosable mental disorder, so swift and 
appropriate treatment is important. Because of the diver- 
sity of types of mental disorders influenced by psychoso- 
cial factors, and the complexity of diagnosis and treat- 
ment, the prognosis for psychosocial disorders is highly 
variable. In some cases, they can be effectively managed 
with therapy and/or medication. In others, mental illness 
can cause long-term disability. 


Prevention 


Patient education (i.e., therapy or self-help groups) 
can encourage patients to take an active part in their 
treatment program and to recognize symptoms of a 
relapse of their condition. In addition, educating friends 
and family members on the nature of the psychosocial 
disorder can assist them in knowing how and when to 
provide support to the patient. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed. Washington, DC: 
American Psychiatric Press, Inc., 1994. 


PERIODICALS 
Epperly, Ted D., and Kevin E. Moore. “Health Issues in Men: 


Part II. Common Psychosocial Disorders.” American 
Family Physician. 62 (July 2000):117-24. 


ORGANIZATIONS 

American Psychiatric Association (APA). Office of Public 
Affairs. 1400 K Street NW, Washington, DC 20005. (202) 
682-6119. <http://www.psych.org/>. 
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KEY TERMS 


Affective disorder—An emotional disorder involv- 
ing abnormal highs and/or lows in mood. 


Bipolar disorder—An affective mental illness that 
causes radical emotional changes and mood 
swings, from manic highs to depressive lows. The 
majority of bipolar individuals experience alter- 
nating episodes of mania and depression. 


Bulimia—An eating disorder characterized by 
binge eating and inappropriate compensatory 
behavior such as vomiting, misusing laxatives, or 
excessive exercise. 


Cognitive processes—Thought processes (i.e., rea- 
soning, perception, judgment, memory). 


Learning disorders—Academic difficulties experi- 
enced by children and adults of average to above- 
average intelligence that involve reading, writing, 
and/or mathematics, and which significantly inter- 
fere with academic achievement or daily living. 


Schizophrenia—A debilitating mental illness char- 
acterized by delusions, hallucinations, disorga- 
nized speech and behavior, and flattened affect 
(i.e., a lack of emotions) that seriously hampers 
normal functioning. 


American Psychological Association (APA). Office of Public 
Affairs. 750 First St. NE, Washington, DC 20002-4242. 
(202) 336-5700. <http://www.apa.org/>. 

National Institute of Mental Health. 6001 Executive Boulevard, 
Rm. 8184, MSC 9663, Bethesda, MD 20892-9663. (301) 
443-4513. 


OTHER 

Satcher, David. Mental Health: A Report of the Surgeon Gen- 
eral. Washington, DC: Government Printing Office, 1999. 
<http://www.surgeongeneral.gov>. 


Paula Anne Ford-Martin 


f Psychosurgery 


Definition 


Psychosurgery involves severing or otherwise dis- 
abling areas of the brain to treat a personality disorder, 
behavior disorder, or other mental illness. Modern psy- 
chosurgical techniques target the pathways between the 
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Psychosurgery 


limbic system (the portion of the brain on the inner edge of 
the cerebral cortex) that is believed to regulate emotions, 
and the frontal cortex, where thought processes are seated. 


Purpose 


Lobotomy is a psychosurgical procedure involving 
selective destruction of connective nerve fibers or tissue. 
It is performed on the frontal lobe of the brain and its 
purpose is to alleviate mental illness and chronic pain 
symptoms. The bilateral cingulotomy, a modern psy- 
chosurgical technique which has replaced the lobotomy, 
is performed to alleviate mental disorders such as major 
depression, bipolar disorder, or obsessive-compulsive 
disorder (OCD), which have not responded to psy- 
chotherapy, behavioral therapy, electroshock, or pharma- 
cologic treatment. Bilateral cingulotomies are also per- 
formed to treat chronic pain in cancer patients. 


Precautions 


Psychosurgery should be considered only after all 
other non-surgical psychiatric therapies have been fully 
explored. Much is still unknown about the biology of the 
brain and how psychosurgery affects brain function. 


Description 


Psychosurgery, and lobotomy in particular, reached 
the height of use just after World War II. Between 1946 
and 1949, the use of the lobotomy grew from 500 to 
5,000 annual procedures in the United States. At that 
time, the procedure was viewed as a possible solution to 
the overcrowded and understaffed conditions in state-run 
mental hospitals and asylums. Known as prefrontal or 
transorbital lobotomy, depending on the surgical tech- 
nique used and area of the brain targeted, these early 
operations were performed with surgical knives, elec- 
trodes, suction, or ice picks, to cut or sweep out portions 
of the frontal lobe. 


Today’s psychosurgical techniques are much more 
refined. Instead of going in “blind” to remove large sec- 
tions on the frontal lobe, as in these early operations, 
neurosurgeons use a computer-based process called 
stereotactic magnetic resonance imaging to guide a 
small electrode to the limbic system (brain structures 
involved in autonomic or automatic body functions and 
some emotion and behavior). There an electrical current 
burns in a small lesion (usually 0.5 in (1.3 cm) in size). 
In a bilateral cingulotomy, the cingulate gyrus, a small 
section of brain that connects the limbic region of the 
brain with the frontal lobes, is targeted. Another surgical 
technique uses a non-invasive tool known as a gamma 
knife to focus beams of radiation at the brain. A lesion 
forms at the spot where the beams converge in the brain. 
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Preparation 


Candidates for cingulotomies or other forms of psy- 
chosurgery undergo a rigorous screening process to 
ensure that all possible non-surgical psychiatric treat- 
ment options have been explored. Psychosurgery is only 
performed with the patient’s informed consent. 


Aftercare 


Ongoing behavioral and medication therapy is often 
required in OCD patients who undergo cingulotomy. All 
psychosurgery patients should remain under a psychia- 
trist’s care for follow-up evaluations and treatment. 


Risks 


As with any type of brain surgery, psychosurgery 
carries the risk of permanent brain damage, though the 
advent of non-invasive neurosurgical techniques, such as 
the gamma knife, has reduced the risk of brain damage 
significantly. 


Normal results 


In a 1996 study at Massachusetts General Hospital, 
over one-third of patients undergoing cingulotomy 
demonstrated significant improvements after the surgery. 
And, in contrast to the bizarre behavior and personality 
changes reported with lobotomy patients in the 1940s 
and 1950s, modern psychosurgery patients have demon- 
strated little post-surgical losses of memory or other high 
level thought processes. 


Resources 


BOOKS 

Rodgers, Joann Ellison. Psychosurgery: Damaging the Brain 
to Save the Mind. New York: HarperCollins, 1992. 

Valenstein, Elliot S. Great and Desperate Cures: The Rise and 
Decline of Psychosurgery and Other Radical Treatments 
for Mental Illness. New York: Basic Books, 1986. 


PERIODICALS 

Herbert, Wray. “Psychosurgery Redux.” U.S. News and World 
Report 123, no. 17 (Nov. 1997): 63-64. 

Spangler, W. J., et al. “Magnetic Resonance Image-Guided 
Stereotactic Cingulotomy for Intractable Psychiatric Dis- 
ease.” Neurosurgery 38, no. 6 (June 1996): 1076-8. 

Vertosick Jr., Frank. “Lobotomy’s Back.” Discover 18, no. 10 
(Oct. 1997): 66-72. 


ORGANIZATIONS 

Massachusetts General Hospital. Functional and Stereotactic 
Neurosurgery Cingulotomy Unit. Fruit St., Boston, MA 
02114. (617) 726-2000. <http://neurosurgery.mgh.har 
vard.edu/cingulot.htm>. 
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KEY TERMS 


Gamma knife—A surgical tool that focuses beams 
of radiation at the head, which converge in the 
brain to form a lesion. 


Lesion—Any discontinuity of tissue. Often a cut or 
wound. 


Limbic system—A portion of the brain on the 
inner edge of the cerebral cortex that is thought to 
regulate emotions. 


Psychosurgery—Brain surgery performed to allevi- 
ate chronic psychological conditions such as 
obsessive-compulsive disorder (OCD), depression, 
and bipolar disorder. 


Stereotactic technique—A technique used by 
neurosurgeons to pinpoint locations within the 
brain. It employs computer imaging to create an 
external frame of reference. 


National Alliance for the Mentally Ill (NAMI). Colonial Place 
Three, 2107 Wilson Blvd., Ste. 300, Arlington, VA 22201- 
3042. (800) 950-6264. <http://www.nami.org>. 

National OCD Headquarters. P.O. Box 70, Milford, CT 06460. 
(203) 878-5669. 
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Psyllium preparations see Laxatives 

PT see Prothrombin time 

Pterygium see Pinguecula and pterygium 
Ptomaine poisoning see Food poisoning 


i Ptosis 


Definition 


Ptosis is the term used for a drooping upper eyelid. Pto- 
sis, also called blepharoptosis, can affect one or both eyes. 


Description 


The eyelids serve to protect and lubricate the outer 
eye. The upper eyelid is lifted by a muscle called the lev- 
ator muscle. Inside the back part of the lid is a tarsal plate 
which adds rigidity to the lid. The levator muscle is 
attached to the tarsal plate by a flat tendon called the lev- 
ator aponeurosis. When the muscle cannot lift the eyelid 
or lifts it only partially, the person is said to have a ptosis. 
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A close-up view of a drooping upper eyelid (ptosis) on an 
elderly woman’s face. Ptosis is normally due to a weakness 
of the levator muscle of the upper eyelid or to interference 
with the nerve supply to the muscle. (Photograph by Dr. P. 
Marazzi, Photo Researchers, Inc. Reproduced by permission.) 


There are two types of ptosis, acquired and congeni- 
tal. Acquired ptosis is more common. Congenital ptosis 
is present at birth. Both congenital and acquired ptosis 
can be, but are not necessarily, hereditary. 


Causes and symptoms 


Ptosis may occur because the levator muscle’s 
attachment to the lid is weakening with age. Acquired 
ptosis can also be caused by a number of different 
things, such as disease that impairs the nerves, diabetes, 
injury, tumors, inflammation, or aneurysms. Congenital 
ptosis may be caused by a problem with nerve innerva- 
tion or a weak muscle. Drooping eyelids may also be the 
result of diseases such as myotonic dystrophy or myas- 
thenia gravis. 

The primary symptom of ptosis is a drooping eyelid. 
Adults will notice a loss of visual field because the upper 
portion of the eye is covered. Children who are born with a 
ptosis usually tilt their head back in an effort to see under the 
obstruction. Some people raise their eyebrows in order to lift 
the lid slightly and therefore may appear to be frowning. 


Diagnosis 

Diagnosis of ptosis is usually made by observing the 
drooping eyelid. Finding the cause of the condition will 
require testing for any of the illnesses or injuries known 
to have this effect. Some possible tests include x rays and 
blood tests. 


Treatment 


Ptosis is usually treated surgically. Surgery can gen- 
erally be done on an outpatient basis under local anes- 
thetic. For minor drooping, a small amount of the eyelid 
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KEY TERMS 


Congenital—A condition existing at birth. 


Hereditary—A condition passed from parent to 
child. In other words, a genetic condition. 


tissue can be removed. For more pronounced ptosis the 
approach is to surgically shorten the levator muscle or 
connect the lid to the muscles of the eyebrow. Or, the 
aponeurosis can be reattached to the tarsal plate if it has 
separated. Correcting the ptosis is usually done only after 
determining the cause of the condition. For example, 
myasthenia gravis must be ruled out before performing 
any surgery. As with any surgery, there are risks, and they 
should be discussed with the surgeon. 


Children with ptosis need not have surgery immedi- 
ately, however their vision must be checked periodically 
to prevent lazy eye (amblyopia). 


“Ptosis crutches” are also available. These can be 
attached to the frame of eyeglasses to hold up the eyelid. 
These devices are uncomfortable and usually not well 
tolerated. 


Prognosis 


After diagnosing the cause of a drooping eyelid, 
then correcting the condition, most people have no fur- 
ther problems related to the ptosis. The correction, how- 
ever, may still not make the eyes symmetrical. Patients 
should have reasonable expectations and discuss the out- 
come with their doctor prior to surgery. 


Prevention 


Ptosis cannot be prevented. 


Resources 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 
American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 

aoanet.org>. 
U.S. Department of Health and Human Services, 200 Indepen- 
dence Ave., SW, Washington, DC 20201. (202) 619-0257. 


Dorothy Elinor Stonely 
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PTSD see Post-traumatic stress disorder 
PTT see Partial thromboplastin time 


I Puberty 


Definition 


Puberty is the period of human development during 
which physical growth and sexual maturation occurs. 


Description 

Beginning as early as age eight in girls—and two 
years later, on average, in boys—the hypothalamus (part 
of the brain) signals hormonal change that stimulates the 
pituitary. In turn, the pituitary releases its own hormones 
called gonadotrophins that stimulate the gonads and 
adrenals. From these glands come a flood of sex hor- 
mones—androgens and testosterone in the male, estro- 
gens and progestins in the female—that regulate the 
growth and function of the sex organs. It is interesting to 
note that the gonadotrophins are the same for males and 
females, but the sex hormones they induce are different. 


In the United States, the first sign of puberty occurs on 
average at age 11 in girls, with menstruation and fertility 
following about two years later. Boys lag behind by about 
two years. Puberty may not begin until age 16 in boys and 
continue in a desultory fashion on past age 20. In contrast 
to puberty, adolescence is more of a social/cultural term 
referring to the interval between childhood and adulthood. 


Diagnosis 

Puberty has been divided into five Sexual Maturity 
Rating (SMR) stages by two doctors, W. Marshall and J. 
M. Tanner. These ratings are often referred to as Tanner 
Stages 1-5. Staging is based on pubic hair growth, on 
male genital development, and female breast development. 
Staging helps determine whether development is normal 
for a given age. Both sexes also grow axillary (arm pit) 
hair and pimples. Males develop muscle mass, a deeper 
voice, and facial hair. Females redistribute body fat. Along 
with the maturing of the sex organs, there is a pronounced 
growth spurt averaging 3—4 in (8—10 cm) and culminating 
in full adult stature. Puberty can be precocious (early) or 
delayed. It all depends upon the sex hormones. 


Puberty falling outside the age limits considered nor- 
mal for any given population should prompt a search for 
the cause. As health and nutrition have improved over the 
past few generations, there has been a gradual decrease in 
the average age for the normal onset of puberty. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


e Excess hormone stimulation is the cause for preco- 
cious puberty. It can come from the brain in the form 
of gonadotrophins or from the gonads and adrenals. 
Overproduction may be caused by functioning tumors 
or simple overactivity. Brain overproduction can also 
be the result of brain infections or injury. 


Likewise, delayed puberty is due to insufficient hor- 
mone. If the pituitary output is inadequate, so will be 
the output from the gonads and adrenals. On the other 
hand, a normal pituitary will overproduce if it senses 
there are not enough hormones in the circulation. 


There are several congenital disorders (polyglandular 
deficiency syndromes) that include failure of hormone 
output. These children do not experience normal puber- 
ty, but it may be induced by giving them the proper hor- 
mones at the proper time. 


Finally, there are in females abnormalities in hormone 
production that produce male characteristics—so called 
virilizing syndromes. Should one of these appear during 
adolescence, it will disturb the normal progress of puber- 
ty. Notice that virilizing requires abnormal hormones in 
the female, while feminizing results from absent hor- 
mones in the male. Each embryo starts out life as female. 
Male hormones transform it if they are present. 


Delayed or precocious puberty requires measure- 
ment of the several hormones involved to determine 
which are lacking or which are in excess. There are blood 
tests for each one. If a tumor is suspected, imaging of the 
suspect organ needs to be done with x rays, computed 
tomography scans (CT scans), or magnetic resonance 
imaging (MRI). 


Treatment 


Puberty is a period of great stress, both physically and 
emotionally. The psychological changes and challenges of 
puberty are made infinitely greater if its timing is off. 


In preocious puberty, the offending gland or tumor may 
require surgical attention, although there are several drugs 
now that counteract hormone effects. If delayed, puberty 
can be stimulated with the correct hormones. Treatment 
should not be delayed because necessary bone growth is 
also affected. 


Prognosis 


Properly administered hormones can restore the nor- 
mal growth pattern. 


Resources 


BOOKS 
Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 
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KEY TERMS 


Adrenals—Glands on top of the kidneys that pro- 
duce four different types of hormones. 


Computed tomography scan (CT)—A method of 
creating images of internal organs using x rays. 


Embryo—The life in the womb during the first two 
months. 


Hormone—A chemical produced in one place 
that has an effect somewhere else in the body. 


Hypothalamus—Part of the brain located deep in 
the center of the skull and just above the pituitary. 


Gonads—Glands that make sex hormones and 
reproductive cells—testes in the male, ovaries in 
the female. 


Magnetic resonance imaging (MRI)—A method of 
creating images of internal organs. Magnetic reso- 
nance imaging (MRI) uses magnet fields and radio- 
frequency signals. 


Pituitary—The “master gland” of the body, con- 
trolling many of the others by releasing stimulating 
hormones. 


Syndrome—A collection of abnormalities that 
occur often enough to suggest they have a com- 
mon cause. 


Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Matsumoto, Alvin M. “The Testis.” In Cecil Textbook of Medi- 
cine, ed. J. Claude Bennett and Fred Plum. Philadelphia: 
W. B. Saunders Co., 1996. 

Nelson Textbook of Pediatrics. Ed. Richard E. Behrman. 
Philadelphia: W. B. Saunders Co., 1996. 

Rebar, Robert W. “The Ovaries.” In Cecil Textbook of 
Medicine, ed. J. Claude Bennett and Fred Plum. Philadel- 
phia: W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


Pubic lice see Lice infestation 


I Puerperal infection 


Definition 


The term puerperal infection refers to a bacterial 
infection following childbirth. The infection may also 
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Puerperal infection 


be referred to as puerperal or postpartum fever. The gen- 
ital tract, particularly the uterus, is the most commonly 
infected site. In some cases infection can spread to other 
points in the body. Widespread infection, or sepsis, is a 
rare, but potentially fatal complication. 


Description 


Puerperal infection affects an estimated 1-8% of 
new mothers in the United States. Given modern medical 
treatment and antibiotics, it very rarely advances to the 
point of threatening a woman’s life. An estimated 2—4% 
of new mothers who deliver vaginally suffer some form 
of puerperal infection, but for cesarean sections, the fig- 
ure is five-10 times higher. 


Deaths related to puerperal infection are very rare in 
the industrialized world. It is estimated three in 100,000 
births result in maternal death due to infection. However, 
the death rate in developing nations may be 100 times 
higher. 


Postpartum fever may arise from several causes, not 
necessarily infection. If the fever is related to infection, it 
often results from endometritis, an inflammation of the 
uterus. Urinary tract, breast, and wound infections are 
also possible, as well as septic thrombophlebitis, a 
blood clot-associated inflammation of veins. A woman’s 
susceptibility to developing an infection is related to 
such factors as cesarean section, extended labor, 
obesity, anemia, and poor prenatal nutrition. 


Causes and symptoms 


The primary symptom of puerperal infection is a 
fever at any point between birth and 10 days postpartum. 
A temperature of 100.4°F (38°C) on any two days during 
this period, or a fever of 101.6°F (38.6 °C) in the first 24 
hours postpartum, is cause for suspicion. An assortment 
of bacterial species may cause puerperal infection. Many 
of these bacteria are normally found in the mother’s geni- 
tal tract, but other bacteria may be introduced from the 
woman’s intestine and skin or from a healthcare provider. 


The associated symptoms depend on the site and 
nature of the infection. The most typical site of infection 
is the genital tract. Endometritis, which affects the 
uterus, is the most prominent of these infections. 
Endometritis is much more common if a small part of the 
placenta has been retained in the uterus. Typically, sever- 
al species of bacteria are involved and may act synergis- 
tically—that is, the bacteria’s negative effects are multi- 
plied rather than simply added together. Synergistic 
action by the bacteria can result in a stubborn infection 
such as an abscess. The major symptoms of a genital 
tract infection include fever, malaise, abdominal pain, 
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uterine tenderness, and abnormal vaginal discharge. If 
these symptoms do not respond to antibiotic therapy, an 
abscess or blood clot may be suspected. 


Other causes of postpartum fever include urinary 
tract infections, wound infections, septic throm- 
bophlebitis, and mastitis. Mastitis, or breast infection, is 
indicated by fever, malaise, achy muscles, and reddened 
skin on the affected breast. It is usually caused by a 
clogged milk duct that becomes infected. Infections of 
the urinary tract are indicated by fever, frequent and 
painful urination, and back pain. An episiotomy and a 
cesarean section carry the risk of a wound infection. 
Such infections are suggested by a fever and pus-like dis- 
charge, inflammation, and swelling at wound sites. 


Diagnosis 


Fever is not an automatic indicator of puerperal 
infection. A new mother may have a fever owing to prior 
illness or an illness unconnected to childbirth. However, 
any fever within 10 days postpartum is aggressively 
investigated. Physical symptoms such as pain, malaise, 
loss of appetite, and others point to infection. 


Many doctors initiate antibiotic therapy early in the 
fever period to stop an infection before it advances. A 
pelvic examination is done and samples are taken from the 
genital tract to identify the bacteria involved in the infec- 
tion. The pelvic examination can reveal the extent of infec- 
tion and possibly the cause. Blood samples may also be 
taken for blood counts and to test for the presence of infec- 
tious bacteria. A urinalysis may also be ordered, especially 
if the symptoms are indicative of a urinary tract infection. 


If the fever and other symptoms resist antibiotic thera- 
py, an ultrasound examination or computed tomography 
scan (CT scan) is done to locate potential abscesses or 
blood clots in the pelvic region. Magnetic resonance 
imaging (MRI) may be useful as well, in addition to a 
heparin challenge test if blood clots are suspected. If a lung 
infection is suspected, a chest x ray may also be ordered. 


Treatment 


Antibiotic therapy is the backbone of puerperal 
infection treatment. Initial antibiotic therapy may consist 
of clindamycin and gentamicin, which fight a broad array 
of bacteria types. If the fever and other symptoms do not 
respond to these antibiotics, a third, such as ampicillin, is 
added. Other antibiotics may be used depending on the 
identity of the infective bacteria and the possibility of an 
allergic reaction to certain antibiotics. 


Antibiotics taken together are effective against a 
wide range of bacteria, but may not be capable of clearing 
up the infection alone, especially if an abscess or blood 
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KEY TERMS 


Abscess—A pus-filled area with definite borders. 


Blood clot—A dense mat formed by certain compo- 
nents of the blood stream to prevent blood loss. 


Cesarean section—Incision through the abdomen 
and uterus to facilitate delivery. 


Computed tomography scan (CT scan)—Cross-sec- 
tional x rays of the body are compiled to create a 
three-dimensional image of the body’s internal 
structures. 


Episiotomy—Incision of the vulva (external female 
genitalia) during vaginal delivery to prevent tissue 
tearing. 


Heparin—A blood component that controls the 
amount of clotting. It can be used as a drug to 
reduce blood clot formation. 


Heparin challenge test—A medical test to evaluate 
how readily the blood clots. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 


clot is present. Heparin is combined with the antibiotic 
therapy in order to break apart blood clots. Heparin is 
used for five-seven days, and may be followed by war- 
farin for the following month. If the infection is compli- 
cated, it may be necessary to surgically drain the infected 
site. Infected episiotomies can be opened and allowed to 
drain, but abscesses and blood clots may require surgery. 


Prognosis 


Antibiotic therapy and other treatment measures are 
virtually always successful in curing puerperal infections. 


Prevention 


Careful attention to antiseptic procedures during 
childbirth is the basic underpinning of preventing infec- 
tion. With some procedures, such as cesarean section, a 
doctor may administer prophylactic antibiotics as a pre- 
emptive strike against infectious bacteria. 


Resources 


BOOKS 

Charles, Jonathan, and David Charles. “Postpartum Infection.” 
In Obstetric and Perinatal Infections, ed. David Charles. 
St. Louis: Mosby- Year Book, Inc., 1993. 
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radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Postpartum— Referring to the time period following 
childbirth. 


Prophylactic—Measures taken to prevent disease. 


Sepsis—The presence of viable bacteria in the 
blood or body tissues. 


Septic—Referring to the presence of infection. 


Thrombophlebitis—An_ inflammation of veins 
accompanied by the formation of blood clots. 


Ultrasound examination—A medical test in which 
high frequency sound waves are directed at a par- 
ticular internal area of the body. As the sound waves 
are reflected by internal structures, a computer uses 
the data to construct an image of the structures. 


Warfarin—A drug that reduces the ability of the 
blood to clot. 


Rivlin, Michel E. “Puerperal Infections.” In Manual of Clinical 
Problems in Obstetrics and Gynecology. 4th ed. Ed. 
Michel E. Rivlin and Rick W. Martin. Boston: Little, 
Brown and Co., 1994. 


PERIODICALS 

Hamadeh, Ghassan, Cindy Dedmon, and Paul D. Mozley. 
“Postpartum Fever.” American Family Physician 52, no. 2 
(Aug. 1995): 531. 


Julia Barrett 


[ Pulmonary alveolar 


proteinosis 
Definition 


Pulmonary alveolar proteinosis (PAP) is a rare dis- 
ease of the lungs. 


Description 


In this disease, also called alveolar proteinosis or 
phospholipidosis, gas exchange in the lungs is progres- 
sively impaired by the accumulation of phospholipids, 
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Pulmonary artery catheterization 


KEY TERMS 


Alveoli—The small cavities, or air sacs, in the 
lungs. 


Bronchoscopy—A bronchoscopy is the examina- 
tion of the bronchi, the primary divisions of the 
trachea that penetrate the lung, through a tube 
called a bronchoscope. 


Clubbing—Clubbing is the rounding of the ends 
and swelling of fingers found in people with lung 
disease. 


Remission—Lessening of severity, or abatement of 
symptoms. 


Transtracheal biopsy—A transtracheal biopsy is 
the removal of a small piece of tissue from across 
the trachea or windpipe for examination under a 
microscope. 


compounds widely found in other living cells of the body. 
The alveoli are filled with this substance that renders them 
less effective in protecting the lung. This may explain why 
infections are often associated with the disease. 


Pulmonary alveolar proteinosis most commonly 
affects people ages 20-50, although it has been reported 
in children and the elderly. The incidence is five out of 
every one million people. The disease is more common 
among males. 


Causes and symptoms 


The cause of this disease is unknown. In some peo- 
ple, however, it appears to result from infection, immune 
deficiency, or from exposure to silica, aluminum oxide, 
and a variety of dusts and fumes. 


Symptoms include mild shortness of breath associ- 
ated with a nonproductive or minimally productive 
cough, weight loss, and fatigue. Acute symptoms such 
as fever or progressive shortness of breath suggest a 
complicating infection. 


Diagnosis 


Physical examination may reveal clubbing of the 
fingers or a bluish coloration of the skin as a result of 
decreased oxygen. 


A chest x ray may show alveolar disease. An arteri- 
al blood gas reveals low oxygen levels in the blood. 
Bronchoscopy with transtracheal biopsy shows alveolar 
proteinosis. Specific diagnosis requires a lung biopsy. 


2776 


Treatment 


Treatment consists of periodic whole-lung lavage, a 
washing out of the phospholipids from the lung with a 
special tube placed in the trachea. This is performed 
under general anesthesia. 


Prognosis 


In some, spontaneous remission occurs, while in 
others progressive respiratory failure develops. Disabil- 
ity from respiratory insufficiency is common, but death 
rarely occurs. Repeated lavage may be necessary. Lung 
transplant is a last resort option. 


Prevention 


There is no known prevention for this very rare dis- 
order. 


Resources 


ORGANIZATIONS 

American Association for Respiratory Care. 11030 Ables Lane, 
Dallas, Texas 75229. (972) 243-2272. <http://www.aarc.org>. 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 


Lorraine Steefel, RN 


Pulmonary angiography see Angiography 


i Pulmonary artery 


catheterization 
Definition 


Pulmonary artery catheterization is a diagnostic pro- 
cedure in which a small catheter is inserted through a 
neck, arm, chest, or thigh vein and maneuvered into the 
right side of the heart, in order to measure pressures at 
different spots in the heart. 


Purpose 

Pulmonary artery catheterization is performed to: 
e evaluate heart failure 
e monitor therapy after a heart attack 


e check the fluid balance of a patient with serious burns, 
kidney disease, or after heart surgery 


e check the effect of medications on the heart 
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Precautions 


Pulmonary artery catheterization is a potentially 
complicated and invasive procedure. The doctor must 
decide if the value of the information obtained will out- 
weigh the risk of catheterization. 


Description 


Pulmonary artery catheterization, sometimes called 
Swan-Ganz catheterization, is usually performed at the 
bedside of a patient in the intensive care unit. A catheter 
is threaded through a vein in the arm, thigh, chest, or 
neck until it passes through the right side of the heart. 
This procedure takes about 30 minutes. Local anesthesia 
is given to reduce discomfort. 


Once the catheter is in place, the doctor briefly 
inflates a tiny balloon at its end. This temporarily blocks 
the blood flow and allows the doctor to make a pressure 
measurement in the pulmonary artery system. Pressure 
measurements are usually recorded for the next 48-72 
hours in different parts of the heart. During this time, the 
patient must stay in bed so the catheter stays in place. 
Once the pressure measurements are no longer needed, 
the catheter is removed. 


Preparation 


Before and during the test, the patient will be con- 
nected to an electrocardiograph, which makes a recording 
of the electrical stimuli that cause the heart to contract. 
The insertion site is sterilized and prepared. The catheter 
is often sutured to the skin to prevent dislodgment. 


Aftercare 


The patient is observed for any sign of infection or 
complications from the procedure. 


Risks 


Pulmonary artery catheterization is not without 
risks. Possible complications from the procedure 
include: 


e infection at the site where the catheter was inserted 
¢ pulmonary artery perforation 
* blood clots in the lungs 


e irregular heartbeat 


Normal results 


Normal pressures reflect a normally functioning 
heart with no fluid accumulation. These normal pressure 
readings are: 
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KEY TERMS 


Cardiac shunt—A defect in the wall of the heart 
that allows blood from different chambers to mix. 


e right atrium: 1-6 mm of mercury (mm Hg) 


e right ventricle during contraction (systolic): 20-30 mm 
Hg 


e right ventricle at the end of relaxation (end diastolic): 
less than 5 mm Hg 


e pulmonary artery during contraction (systolic): 20-30 
mm Hg 


e pulmonary artery during relaxation (diastolic): about 10 
mm Hg 


e mean pulmonary artery: less than 20 mm Hg 
e pulmonary artery wedge pressure: 6-12 mm Hg 


e left atrium: about 10 mm Hg 


Abnormal results 


Abnormally high right atrium pressure can indicate: 
e pulmonary disease 
e right side heart failure 
e fluid accumulation 


e compression of the heart after hemorrhage (cardiac 
tamponade) 


e right heart valve abnormalities 
e pulmonary hypertension (high blood pressure) 


Abnormally high right ventricle pressure may indi- 
cate: 


¢ pulmonary hypertension (high blood pressure) 

e pulmonary valve abnormalities 

e right ventricle failure 

e defects in the wall between the right and left ventricle 
* congestive heart failure 

e serious heart inflammation 


Abnormally high pulmonary artery pressure may 
indicate: 


e diversion of blood from a left-to-right cardiac shunt 

e pulmonary artery hypertension 

e chronic obstructive pulmonary disease or emphysema 
* blood clots in the lungs 


¢ fluid accumulation in the lungs 
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Pulmonary edema 


e left ventricle failure 


Abnormally high pulmonary artery wedge pressure 
may indicate: 


e left ventricle failure 
e mitral valve abnormalities 
e cardiac insufficiency 


* compression of the heart after hemorrhage 


Resources 


BOOKS 

“Pulmonary Artery Catheterization.” In The Patient’s Guide to 
Medical Tests, ed. Barry L. Zaret, et al. Boston: Houghton 
Mifflin, 1997. 


Tish Davidson 


I Pulmonary edema 


Definition 


Pulmonary edema is a condition in which fluid 
accumulates in the lungs, usually because the heart’s left 
ventricle does not pump adequately. 


Description 


The build-up of fluid in the spaces outside the blood 
vessels of the lungs is called pulmonary edema. Pul- 
monary edema is a common complication of heart disor- 
ders, and most cases of the condition are associated with 
heart failure. Pulmonary edema can be a chronic condi- 
tion, or it can develop suddenly and quickly become life 
threatening. The life-threatening type of pulmonary 
edema occurs when a large amount of fluid suddenly 
shifts from the pulmonary blood vessels into the lung, due 
to lung problems, heart attack, trauma, or toxic chemi- 
cals. It can also be the first sign of coronary heart disease. 


In heart-related pulmonary edema, the heart’s main 
chamber, the left ventricle, is weakened and does not func- 
tion properly. The ventricle does not completely eject its 
contents, causing blood to back up and cardiac output to 
drop. The body responds by increasing blood pressure and 
fluid volume to compensate for the reduced cardiac output. 
This, in turn, increases the force against which the ventricle 
must expel blood. Blood backs up, forming a pool in the 
pulmonary blood vessels. Fluid leaks into the spaces 
between the tissues of the lungs and begins to accumulate. 
This process makes it more difficult for the lungs to expand. 
It also impedes the exchange of air and gases between the 
lungs and blood moving through lung blood vessels. 
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Causes and symptoms 


Most cases of pulmonary edema are caused by failure 
of the heart’s main chamber, the left ventricle. It can be 
brought on by an acute heart attack, severe ischemia, vol- 
ume overload of the heart’s left ventricle, and mitral steno- 
sis. Non-heart-related pulmonary edema is caused by lung 
problems like pneumonia, an excess of intravenous fluids, 
some types of kidney disease, bad burns, liver disease, 
nutritional problems, and Hodgkin’s disease. Non-heart- 
related pulmonary edema can also be caused by other con- 
ditions where the lungs do not drain properly, and condi- 
tions where the respiratory veins are blocked. 


Early symptoms of pulmonary edema include: 
e shortness of breath upon exertion 
e sudden respiratory distress after sleep 
e difficulty breathing, except when sitting upright 
e Coughing 


In cases of severe pulmonary edema, these symp- 
toms will worsen to: 


e labored and rapid breathing 


¢ frothy, bloody fluid containing pus coughed from the 
lungs (sputum) 


e a fast pulse and possibly serious disturbances in the 
heart’s rhythm (atrial fibrillation, for example) 


e cold, clammy, sweaty, and bluish skin 


e a drop in blood pressure resulting in a thready pulse 


Diagnosis 


A doctor can usually diagnose pulmonary edema 
based on the patient’s symptoms and a physical exam. 
Patients with pulmonary edema will have a rapid pulse, 
rapid breathing, abnormal breath and heart sounds, and 
enlarged neck veins. A chest x ray is often used to con- 
firm the diagnosis. Arterial blood gas testing may be 
done. Sometimes pulmonary artery catheterization is 
performed to confirm that the patient has pulmonary 
edema and not a disease with similar symptoms (called 
adult respiratory distress syndrome or “noncardio- 
genic pulmonary edema”). 


Treatment 


Pulmonary edema requires immediate emergency 
treatment. Treatment includes: placing the patient in a 
sitting position, oxygen, assisted or mechanical ventila- 
tion (in some cases), and drug therapy. The goal of treat- 
ment is to reduce the amount of fluid in the lungs, 
improve gas exchange and heart function, and, where 
possible, to correct the underlying disease. 
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To help the patient breathe better, he/she is placed 
in a sitting position. High concentrations of oxygen are 
administered. In cases where respiratory distress is 
severe, a mechanical ventilator and a tube down the 
throat (tracheal intubation) will be used to improve the 
delivery of oxygen. Non-invasive pressure support ven- 
tilation is a new treatment for pulmonary edema in 
which the patient breathes against a continuous flow of 
positive airway pressure, delivered through a face or 
nasal mask. Non-invasive pressure support ventilation 
decreases the effort required to breathe, enhances oxy- 
gen and carbon dioxide exchange, and increases car- 
diac output. 


Drug therapy could include morphine, nitroglyc- 
erin, diuretics, angiotensin-converting enzyme (ACE) 
inhibitors, and vasodilators. Vasopressors are used for 
cardiogenic shock. Morphine is very effective in reduc- 
ing the patient’s anxiety, easing breathing, and improv- 
ing blood flow. Nitroglycerin reduces pulmonary blood 
flow and decreases the volume of fluid entering the 
overloaded blood vessels. Diuretics, like furosemide 
(Lasix), promote the elimination of fluids through uri- 
nation, helping to reduce pressure and fluids in the 
blood vessels. ACE inhibitors reduce the pressure 
against which the left ventricle must expel blood. In 
patients who have severe hypertension, a vasodilator 
such as nitroprusside sodium (Nipride) may be used. 
For cardiogenic shock, an adrenergic agent (like 
dopamine hydrochloride [Intropin], dobutamine 
hydrochloride [Dobutrex], or epinephrine) or a bipyri- 
dine (like amrinone lactate [Inocor] or milrinone lactate 
[Primacor]) are given. 


Prognosis 


Most patients with pulmonary edema who seek 
immediate treatment can be treated quickly and effec- 
tively. 


Prevention 


Cardiogenic pulmonary edema can sometimes be 
prevented by treating the underlying heart disease. These 
treatments can including maintaining a healthy diet, tak- 
ing appropriate medications correctly, and avoiding 
excess alcohol and salt. 


Resources 


BOOKS 

“Acute Pulmonary Edema.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 

DeBakey, Michael E., and Antonio M. Gotto Jr. The New Living 
Heart. Holbrook, MA: Adams Media Corporation, 1997. 
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KEY TERMS 


Edema—Swelling caused by accumulation of fluid 
in body tissues. 


Ischemia—A condition in which the heart muscle 
receives an insufficient supply of blood and slowly 
starves. 


Left ventricle—The large chamber on the lower 
left side of the heart. The left ventricle sends blood 
to the lungs and the rest of the body. 


Mitral stenosis—Narrowing or constricting of the 
mitral valve, which separates the left atrium from 
the left ventricle. 


Pulmonary—Referring to the lungs and respiratory 
system. 


PERIODICALS 

Gammage, Michael. “Treatment of Acute Pulmonary Oedema: 
Diuresis or Vasodilation?” The Lancet 351, no. 9100 (7 
Feb. 1998): 382. 

Sacchetti, Alfred D., and Russel H. Harris. “Acute Cardiogenic 
Pulmonary Edema: What’s the Latest in Emergency Treat- 
ment?” Postgraduate Medicine 103, no. 2 (Feb. 1998): 
145-166. 

Van Orden Wallace, Carol J. “Emergency! Acute Pulmonary 
Edema.” RN (Jan. 1998): 36-40. 


Lori De Milto 


i Pulmonary embolism 


Definition 


Pulmonary embolism is an obstruction of a blood 
vessel in the lungs, usually due to a blood clot, which 
blocks a coronary artery. 


Description 


Pulmonary embolism is a fairly common condition 
that can be fatal. According to the American Heart Asso- 
ciation, an estimated 600,000 Americans develop pul- 
monary embolism annually; 60,000 die from it. As many 
as 25,000 Americans are hospitalized each year for pul- 
monary embolism, which is a relatively common compli- 
cation in hospitalized patients. Even without warning 
symptoms, pulmonary embolism can cause sudden 
death. Treatment is not always successful. 
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Pulmonary embolism 


An angiography of a pulmonary embolism. (Custom Medical 
Stock Photo. Reproduced by permission.) 


Pulmonary embolism is difficult to diagnose. Less 
than 10% of patients who die from pulmonary embolism 
were diagnosed with the condition. It occurs when emboli 
block a pulmonary artery, usually due to a blood clot that 
breaks off from a large vein and travels to the lungs. More 
than 90% of cases of pulmonary embolism are complica- 
tions of deep vein thrombosis, blood clots from the leg 
or pelvic veins. Emboli can also be comprised of fat, air, 
or tumor tissue. When emboli block the main pulmonary 
artery, pulmonary embolism can quickly become fatal. 


Causes and symptoms 


Pulmonary embolism is caused by emboli that travel 
through the blood stream to the lungs and block a pul- 
monary artery. When this occurs, circulation and oxy- 
genation of blood is compromised. The emboli are usual- 
ly formed from blood clots but are occasionally com- 
prised of air, fat, or tumor tissue. Risk factors include: 
prolonged bed rest, surgery, childbirth, heart attack, 
stroke, congestive heart failure, cancer, obesity, a bro- 
ken hip or leg, oral contraceptives, sickle cell anemia, 
congenital coagulation disorders, chest trauma, certain 
congenital heart defects, and old age. 


Common symptoms of pulmonary embolism include: 
e labored breathing, sometimes accompanied by chest 
pain 
e a rapid pulse 
e a cough that produces bloody sputum 
e a low fever 
e fluid build-up in the lungs 
Less common symptoms include: 
e coughing up a lot of blood 


* pain caused by movement 
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e leg swelling 

e bluish skin 

e fainting 

e swollen neck veins 


In some cases there are no symptoms. 


Diagnosis 

Pulmonary embolism can be diagnosed through the 
patient’s history, a physical exam, and diagnostic tests 
including chest x ray, lung scan, pulmonary angiogra- 
phy, electrocardiography, arterial blood gas measure- 
ments, and leg vein ultrasonography or venography. 


A chest x ray can be normal or show fluid or other 
signs and rule out other diseases. The lung scan shows 
poor flow of blood in areas beyond blocked arteries. The 
patient inhales a small amount of radiopharmaceutical 
and pictures of airflow into the lungs are taken with a 
gamma camera. Then a different radiopharmaceutical is 
injected into an arm vein and lung blood flow is scanned. 
A normal result essentially rules out pulmonary 
embolism. A lung scan can be performed in a hospital or 
an outpatient facility and takes about 45 minutes. 


Pulmonary angiography is the most reliable test for 
diagnosing pulmonary embolism but it is not used often, 
because it carries some risk and is expensive, invasive, and 
not readily available in many hospitals. Pulmonary angiog- 
raphy is a radiographic test which involves injection of a 
pharmaceutical “contrast agent” to show up the pulmonary 
arteries. A cinematic camera records the blood flow 
through the lungs of the patient, who lies on a table. Pul- 
monary angiography is usually performed in a hospital’s 
radiology department and takes 30 minutes to one hour. 


An electrocardiograph shows the heart’s electrical 
activity and helps distinguish pulmonary embolism from 
a heart attack. Electrodes covered with conducting jelly 
are placed on the patient’s chest, arms, and legs. Impuls- 
es of the heart’s activity are traced on paper. The test 
takes about 10 minutes and can be performed in a physi- 
cian’s office or hospital lab. 


Arterial blood gas measurements can be helpful, but 
they are rarely diagnostic for pulmonary embolism. 
Blood is taken from an artery instead of a vein, usually in 
the wrist and it is analyzed for oxygen, carbon dioxide 
and acid levels. 


Venography is used to look for the most likely source 
of pulmonary embolism, deep vein thrombosis. It is very 
accurate, but it is not used often, because it is painful, 
expensive, exposes the patient to a fairly high dose of 
radiation, and can cause complications. Venography iden- 
tifies the location, extent, and degree of attachment of the 
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blood clots and enables the condition of the deep leg 
veins to be assessed. A contrast solution is injected into a 
foot vein through a catheter. The physician observes the 
movement of the solution through the vein with a fluoro- 
scope while a series of x rays are taken. Venography takes 
between 30—45 minutes and can be done in a physician’s 
office, a laboratory, or a hospital. Radionuclide venogra- 
phy, in which a radioactive isotope is injected, is occa- 
sionally used, especially if a patient has had reactions to 
contrast solutions. Most commonly performed are ultra- 
sound and Doppler studies of leg veins. 


Treatment 


Patients with pulmonary embolism are hospitalized 
and generally treated with clot-dissolving and clot-pre- 
venting drugs. Oxygen therapy is often needed to main- 
tain normal oxygen concentrations. For people who can’t 
take anticoagulants and in some other cases, surgery may 
be needed to insert a device that filters blood returning to 
the heart and lungs. The goal of treatment is to maintain 
the patient’s cardiovascular and respiratory functions 
while the blockage resolves, which takes 10-14 days, 
and to prevent the formation of other emboli. 


Thrombolytic therapy to dissolve blood clots is the 
aggressive treatment for very severe pulmonary 
embolism. Streptokinase, urokinase, and recombinant 
tissue plasminogen activator (TPA) are thrombolytic 
agents. Heparin is the injectable anticoagulant (clot-pre- 
venting) drug of choice for preventing formation of 
blood clots. Warfarin, an oral anticoagulant, is usually 
continued when the patient leaves the hospital and 
doesn’t need heparin any longer. 


Prognosis 


About 10% of patients with pulmonary embolism 
die suddenly within the first hour of onset of the condi- 
tion. The outcome for all other patients is generally 
good; only 3% of patients who are properly diagnosed 
and treated die. In cases of undiagnosed pulmonary 
embolism, about 30% of patients die. 


Prevention 


Pulmonary embolism risk can be reduced in certain 
patients through judicious use of antithrombotic drugs such 
as heparin, venous interruption, gradient elastic stockings 
and/or intermittent pneumatic compression of the legs. 


Resources 


BOOKS 

DeBakey, M. E., and A. M. Gotto. “Invasive Diagnostic Proce- 
dures.” In The New Living Heart. Holbrook, MA: Adams 
Media Corporation, 1997. 
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KEY TERMS 


Deep vein thrombosis—A blood clot in the calf’s 
deep vein. This frequently leads to pulmonary 
embolism if untreated. 


Emboli—Clots or other substances that travel 
through the blood stream and get stuck in an 
artery, blocking circulation. 


Thrombosis—The development of a blood clot 
inside a blood vessel. 


“Disorders of the Pulmonary Circulation.” In Current Medical 
Diagnosis and Treatment, 1998. 37th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1997. 

Texas Heart Institute. “Diseases of the Peripheral Arteries and 
Veins.” In Texas Heart Institute's Heart Owner’ s Hand- 
book. New York: John Wiley & Sons, 1996. 
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ACCP Consensus Committee on Pulmonary Embolism. “Opin- 
ions Regarding the Diagnosis of Venous Thromboembolic 
Disease.” Chest 113, no. 2 (Feb. 1998): 499-503. 

Charland, Scott L., and Dawn E Klinter. “Low-Molecular 
Weight Heraprins in the Treatment of Pulmonary 
Embolism.” The Annals of Pharmacotherapy 32 (Feb. 
1998): 258-263. 

Tapson, Victor F. “Pulmonary Embolism-New Diagnostic 
Approaches.” The New England Journal of Medicine 336, 
no. 20 (15 May 1997): 1449-1451. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Lori De Milto 


i Pulmonary fibrosis 


Definition 


Pulmonary fibrosis is scarring in the lungs. 


Description 


Pulmonary fibrosis develops when the alveoli, tiny 
air sacs that transfer oxygen to the blood, become dam- 
aged and inflamed. The body tries to heal the damage 
with scars, but these scars collapse the alveoli and make 
the lungs less elastic. If the cycle of inflammation and 
scarring continues, the lungs become increasingly unable 
to deliver oxygen to the blood. Changes in the lungs can 
also increase the blood pressure in the pulmonary artery. 
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Pulmonary fibrosis 


This condition, called pulmonary hypertension, makes 
the heart work harder and it may fail. 


Pulmonary fibrosis can result from many different 
lung diseases including sarcoidosis, drug reactions, 
autoimmune diseases, environmental allergies such as 
Farmer’s lung, and exposure to toxic dusts and gases. 


Pulmonary fibrosis that develops without a known 
cause is called idiopathic pulmonary fibrosis. This dis- 
ease is equally common in men and women. It is usually 
diagnosed between the ages of 40 and 60. 


Causes and symptoms 


The causes and risk factors vary with the underlying 
disease. They may include genetics, environmental fac- 
tors, and infections. 


The first symptom of pulmonary fibrosis is usually 
shortness of breath—at first, during exercise, but later 
also while resting. Patients may also have a dry cough, a 
rapid heartbeat, or enlargement of the fingertips and ends 
of the toes. Some people feel tired or have a fever, 
weight loss, muscle or joint pains. In late stages of the 
disease, the lack of oxygen in the blood can give the skin 
and mucus membranes a blue tinge known as cyanosis. 


Diagnosis 

Pulmonary fibrosis is often referred to a lung special- 
ist. Several tests are usually needed to diagnose this dis- 
ease and determine its cause. They include a physical 
examination, detailed history of the symptoms, chest x 
rays, lung function tests, and blood tests, including a mea- 
surement of the amount of oxygen in the blood. Computed 
tomography (CT scan) may give a more detailed picture of 
the lungs. Bronchoscopy may be done to examine the air 
passages and analyze the cells found deep in the lungs. 


Lung biopsies are necessary to diagnose some dis- 
eases. Lung biopsies can be done through a needle insert- 
ed into the chest through the skin, during bronchoscopy, 
or as a surgical procedure under general anesthesia. 


Treatment 


The treatment of pulmonary fibrosis depends on the 
underlying cause. Many diseases are treated by suppress- 
ing inflammation with corticosteroids. Stronger immune 
suppressants such as cyclophosphamide (Cytoxan) or 
azathioprine (Imuran) may also be tried. Some patients 
need supplemental oxygen. A lung transplant may be an 
option for incurable diseases. Approximately 60-80% of 
patients live for at least two years after the transplant. 


There is no good treatment for idiopathic pulmonary 
fibrosis. Only 10-20% of patients with this disease 
respond to corticosteroids. 
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Alternative treatment 


Anxiety and fear can make breathing difficulties 
worse. Some patients find that activities such as yoga, 
prayer or meditation, music therapy, or biofeedback 
help to relax them. 


Prognosis 


The prognosis depends on the specific disease. 
Some cases may stop progressing or improve, particular- 
ly if the cause can be identified and treated. Others may 
develop quickly or slowly into end-stage lung disease. 
The course of idiopathic pulmonary fibrosis is very diffi- 
cult to predict; however, average survival is approximate- 
ly five to seven years. 


Prevention 


There is no known prevention for idiopathic pul- 
monary fibrosis. 


Some ways to prevent other causes of pulmonary 
fibrosis are: 


e avoid exposure to particle dust such as asbestos, coal 
dust, and silica 


e avoid exposure to chemical fumes 


e do not smoke 


Resources 


BOOKS 

Kobzik, Lester. “Diffuse Interstitial (Infiltrative, Restrictive) 
Diseases” In Robbins Pathologic Basis of Disease. 6th ed. 
Ed. Ramzi S. Cotran, Vinay Kumar, and Tucker Collins. 
Philadelphia: W.B. Saunders, 2000, 727-740. 

Toews, Galen B. “Interstitial Lung Disease” In Cecil Textbook 
of Medicine. 21st ed. Ed. Lee Goldman and J. Claude 
Bennett. Philadelphia: W.B. Saunders, 2000, pp. 409-419. 


PERIODICALS 

Mason, Robert J., Marvin I. Schwarz, Gary W. Hunninghake, 
and Robert A. Musson. “Pharmacologic Therapy for Idio- 
pathic Pulmonary Fibrosis: Past, Present, and Future. ” 
American Journal of Respiratory and Critical Care Medi- 
cine 160 (1999) :1771-1777. 

Michaelson, Jeffrey E., Samuel M. Aguayo, and Jesse Roman. 
“Idiopathic Pulmonary Fibrosis: A Practical Approach for 
Diagnosis and Management.” Chest 118, no. 3 (Septem- 
ber 2000):788-94. 


ORGANIZATIONS 

Pulmonary Fibrosis Association. P.O. Box 75004, Seattle, WA 
98125-0004. (206) 417-0949. <http://pulmonaryfibro 
sisassn.com>. 

Pulmonary Fibrosis Foundation. 1075 Santa Fe Drive, Denver, 
Colorado 80204. (720) 932-7850. <http://pulmonary 
fibrosis.org>. 
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KEY TERMS 


Alveoli—Tiny air sacs in the lungs where oxygen 
and carbon dioxide are exchanged with the blood. 


Autoimmune disease—A disease that develops 
when the immune system attacks normal cells or 
organs. 


Bronchoscopy—The examination of the air pas- 
sages through a flexible or rigid tube inserted into 
the nostril (or mouth). Sometimes cells are collected 
by washing the lungs with a small amount of fluid. 


Computed tomography (CT)—A special x-ray tech- 
nique that produces a cross sectional image of the 
organs inside the body. 


Corticosteroids—A class of drugs, related to hor- 
mones naturally found in the body, that suppress 
the immune system. One example is prednisone, 
sold under many brand names including Deltasone. 


End-stage lung disease—The final stages of lung 
disease, when the lung can no longer keep the 
blood supplied with oxygen. End-stage lungs in pul- 
monary fibrosis have large air spaces separated by 
bands of inflammation and scarring. 


The American Lung Association. 1740 Broadway, New York. 
NY 10019. (212) 315-8700. <http://www.lungusa.org>. 


OTHER 

“Bronchoscopy with Transtracheal Biopsy ” Health Encyclope- 
dia. 2001. 2 May 2001 <http://www. merck- 
medco.com/medco/index.jsp>. 

Chronic Lung Disease Information Resource. The Cheshire 
Medical Center. 5 May 2001 <http://www.cheshire-med. 
com/programs/pulrehab/rehinfof.html>. 

“Lung Needle Biopsy ” Health Encyclopedia. 2001. 2 May 
2001 <http://www.merck-medco. com/medco/index.jsp>. 

“Open Lung Biopsy ” Health Encyclopedia. 2001 Adam.com 
Tests. 2 May 2001 <http://www.merck-medco.com/ 
medco/index.jsp>. 


Anna Rovid Spickler, D.V.M., Ph.D. 


f Pulmonary function test 


Definition 


Pulmonary function tests are a group of procedures 
that measure the function of the lungs, revealing prob- 
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Farmer’s lung—An allergic reaction to moldy hay, 
most often seen in farmers, that results in lung disease. 


Immune suppressant drug—Any drug that dampens 
immune responses and decreases inflammation. 


Inflammation—The body’s reaction to an irritant, 
characterized by the accumulation of immune cells, 
redness, and swelling. 


Lung function tests—Tests of how much air the 
lungs can move in and out, and how quickly and 
efficiently this can be done. Lung function tests are 
usually done by breathing into a device that mea- 
sures air flow. 


Mucous membranes— The moist coverings that line 
the mouth, nose, intestines, and other internal 
organs. 


Pulmonary artery—The blood vessel that delivers 
blood from the heart to the lungs. 


Sarcoidosis—A disease of unknown origin that 
results in clumps of immune cells and inflammation 
in organs throughout the body. 


lems in the way a patient breathes. The tests can deter- 
mine the cause of shortness of breath and may help 
confirm lung diseases, such as asthma, bronchitis or 
emphysema. The tests also are performed before any 
major lung surgery to make sure the person won’t be 
disabled by having a reduced lung capacity. 


Purpose 


Pulmonary function tests can help a doctor diagnose 
a range of respiratory diseases which might not other- 
wise be obvious to the doctor or the patient. The tests are 
important since many kinds of lung problems can be suc- 
cessfully treated if detected early. 


The tests are also used to measure how a lung disease 
is progressing, and how serious the lung disease has 
become. Pulmonary function tests also can be used to 
assess how a patient is responding to different treatments. 


One of the most common of the pulmonary function 
tests is spirometry (from the Greco-Latin term meaning 
“to measure breathing”). This test, which can be given in 
a hospital or doctor’s office, measures how much and 
how fast the air is moving in and out of the lungs. Specif- 
ic measurements taken during the test include the volume 
of air from start to finish, the fastest flow that is 
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Pulmonary function test 


This young girl is undergoing a pulmonary function test in 
order to measure the functionality of her lungs. (Custom 
Medical Stock Photo. Reproduced by permission.) 


achieved, and the volume of air exhaled in the first sec- 
ond of the test. 


A peak flow meter can determine how much a 
patient’s airways have narrowed. A test of blood gases is 
a measurement of the concentration of oxygen and car- 
bon dioxide in the blood, which shows how efficient the 
gas exchange is in the lungs. 


Another lung function test reveals how efficient the 
lungs are in absorbing gas from the blood. This is mea- 
sured by testing the volume of carbon monoxide a person 
breathes out after a known volume of the gas has been 
inhaled. 


Precautions 


Pulmonary function tests shouldn’t be given to 
patients who have had a recent heart attack, or who 
have certain other types of heart disease. It is crucial that 
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the patient cooperate with the health care team if accu- 
rate results are to be obtained. 


Description 


The patient places a clip over the nose and breathes 
through the mouth into a tube connected to a machine 
known as a spirometer. First the patient breathes in 
deeply, and then exhales as quickly and forcefully as pos- 
sible into the tube. The exhale must last at least six sec- 
onds for the machine to work properly. Usually the 
patient repeats this test three times, and the best of the 
three results is considered to be the measure of the lung 
function. The results will help a doctor figure out which 
type of treatment to pursue. 


Preparation 


The patient should not eat a heavy meal before the 
test, nor smoke for four to six hours beforehand. The 
patient’s doctor will issue specific instructions about 
whether or not to use specific medications, including 
bronchodilators or inhalers, before the test. Sometimes, 
medication may be administered as part of the test. 


Risks 


The risk is minimal for most people, although the 
test carries a slight risk of a collapsed lung in some 
patients with lung disease. 


Normal results 


Normal results are based on a person’s age, height, 
and gender. Normal results are expressed as a percentage 
of the predicted lung capacity. The prediction takes into 
account the patient’s age, height, and sex. 


Abnormal results 


Abnormal results mean that the person’s lung capac- 
ity is less than 80% of the predicted value. Such findings 
usually mean that there is some degree of chest or lung 
disease. 


Resources 


BOOKS 

Madama, Vincent C., and Vince Madama. Pulmonary Function 
Testing and Cardiopulmonary Stress Testing. Delmar Pub- 
lishing, 1997. 

Ruppel, Gregg L. Manual of Pulmonary Function Testing. St. 
Louis: Mosby, 1997. 

Wagner, Jack. Pulmonary Function Testing: A Practical 
Approach. Williams and Wilkins, 1996. 


Carol A. Turkington 
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KEY TERMS 


Emphysema—A disease in which the small air 
sacs in the lungs become damaged, causing short- 
ness of breath. In severe cases it can lead to respi- 
ratory or heart failure. 


Pulmonary heart disease see Cor pulmonale 


i Pulmonary hypertension 


Definition 


Pulmonary hypertension is a rare lung disorder 
characterized by increased pressure in the pulmonary 
artery. The pulmonary artery carries oxygen-poor blood 
from the lower chamber on the right side of the heart 
(right ventricle) to the lungs where it picks up oxygen. 


Description 


Pulmonary hypertension is present when the blood 
pressure in the circulation of the lungs is measured at 
greater than 25 mm of mercury (Hg) at rest or 30 mm Hg 
during exercise. Pulmonary hypertension can be either 
primary or secondary: 


e Primary pulmonary hypertension. The cause of pul- 
monary hypertension is unknown. It is rare, affecting 
two people per one million. The illness most often 
occurs in young adults, especially women. 


e Secondary pulmonary hypertension. Secondary pul- 
monary hypertension is increased pressure of the 
blood vessels of the lungs as a result of other medical 
conditions. 


Regardless of whether pulmonary hypertension is 
primary or secondary, the disorder results in thickening 
of the pulmonary arteries and narrowing of these blood 
vessels. In response, the right side of the heart works 
harder to move the blood through these arteries and it 
becomes enlarged. Eventually overworking the right side 
of the heart may lead to right-sided heart failure, result- 
ing in death. 


Causes and symptoms 


While the cause of primary pulmonary hypertension 
is uncertain, researchers think that in most people who 
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develop the disease, the blood vessels are sensitive to 
certain factors that cause them to narrow. Diet suppres- 
sants, cocaine, and pregnancy are some of the factors 
that are thought to trigger constriction or narrowing of 
the pulmonary artery. In about 6-10% of cases, primary 
pulmonary hypertension is inherited. 


Secondary pulmonary hypertension can be associ- 
ated with breathing disorders such as emphysema and 
bronchitis, or diseases such as scleroderma, systemic 
lupus erythematosus (SLE) or congenital heart dis- 
ease involving heart valves, and pulmonary throm- 
boembolism. 


Symptoms of pulmonary hypertension include 
shortness of breath with minimal exertion, general 
fatigue, dizziness, and fainting. Swelling of the ankles, 
bluish lips and skin, and chest pain are among other 
symptoms of the disease. 


Diagnosis 


Pulmonary hypertension is rarely detected during 
routine physical examinations and, therefore, often 
progresses to later stages before being diagnosed. In 
addition to listening to heart sounds with a stetho- 
scope, physicians also use electrocardiogram, pul- 
monary function tests, perfusion lung scan, and/or 
right-heart cardiac catheterization to diagnose pul- 
monary hypertension. 


Treatment 


The aim of treatment for pulmonary hypertension is 
to treat the underlying cause, if it is known. For example, 
thromboendarterectomy is a surgical procedure per- 
formed to remove a blood clot on the lung that is causing 
the pulmonary hypertension. Lung transplants are anoth- 
er surgical treatment. 


Some patients are helped by taking medicines that 
make the work of the heart easier. Anticoagulants, drugs 
that thin the blood, decrease the tendency of the blood to 
clot and allow blood to flow more freely. Diuretics 
decrease the amount of fluid in the body and reduce the 
amount of work the heart has to do. Calcium channel 
blockers relax the smooth muscle in the walls of the 
heart and blood vessels and improve the ability of the 
heart to pump blood. 


One effective medical treatment that dilates blood 
vessels and seems to help prevent blood clots from form- 
ing is epoprostenol (prostacyclin). Prostacyclin is given 
intravenously to improve survival, exercise duration, and 
well-being. It is sometimes used as a bridge to help peo- 
ple who are waiting for a lung transplant. In other cases it 
is used for long-term treatment. 
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Pulmonary valve insufficiency 


KEY TERMS 


Hypertension—The medical term for abnormally 
high blood pressure. 


Perfusion lung scan—A scan that shows the pat- 
tern of blood flow in the lungs. 


Pulmonary—Having to do with the lungs. 


Pulmonary function test—A test that measures 
how much air the lungs hold and the air flow in 
and out of the lungs. 


Right-heart cardiac catherization—A medical 
procedure during which a physician threads a 
catheter into the right side of the heart to measure 
the blood pressure in the right side of the heart 
and the pulmonary artery. The right heart’s pump- 
ing ability can also be evaluated. 


Some people require supplemental oxygen through 
nasal prongs or a mask if breathing becomes difficult. 


Prognosis 


Pulmonary hypertension is chronic and incurable 
with an unpredictable survival rate. Length of survival 
has been improving, with some patients able to live 
15-20 years or longer with the disorder. 


Prevention 


Since the cause of primary pulmonary hypertension 
is still unknown, there is no way to prevent or cure this 
disease. A change in lifestyle may assist patients with 
daily activities. For example, relaxation exercises help 
to reduce stress. Good health habits such as a healthy 
diet, not smoking, and getting plenty of rest should be 
maintained. 


Resources 


BOOKS 

Gohlke, Mary, with Max Jennings. I’ ll Take Tomorrow. Clifton 
Heights, PA: M. Evans & Co., 1985. 

Rubin, Lewis J., and Stuart Rich. Primary Pulmonary Hyper- 
tension. New York: Marcel Dekker, 1996. 


ORGANIZATIONS 

American Association for Respiratory Care. 11030 Ables Lane, 
Dallas, TX 75229. (972) 243-2272. <http://www.aarc.org>. 

Pulmonary Hypertension Association. P.O. Box 24733, Speed- 
way, IN 46224-0733. (800) 748-7274. <http://www.ph 
association.org>. 
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OTHER 

“Primary Pulmonary Hypertensiton. National Heart, Lung, and 
Blood Institute. <http://www.nhlbi.nih.gov/nhlbi/lung/ 
other/gp/pph.txt>. 


Lorraine Steefel, RN 


Pulmonary incompetence see Pulmonary 
valve insufficiency 


Pulmonary regurgitation see Pulmonary 
valve insufficiency 


Pulmonary stenosis see Pulmonary valve 
stenosis 


I Pulmonary valve 


insufficiency 
Definition 


Pulmonary valve insufficiency is a disorder involv- 
ing a defect of the valve located in the pulmonary artery. 


Description 


This disorder is also known as pulmonary valve 
regurgitation or pulmonary incompetence. The pul- 
monary valve is the structure in the pulmonary artery 
consisting of three flaps, which open and close during 
each heartbeat. The flaps keep blood from flowing back 
into the heart from the pulmonary artery—the artery that 
supplies blood to the lungs. With pulmonary valve insuf- 
ficiency, the flaps may allow the blood to flow backward, 
resulting in a distinct murmur. The disorder may be con- 
genital, but also often occurs in patients with severe pul- 
monary hypertension. 


Causes and symptoms 


There are generally few to no symptoms with pul- 
monary valve insufficiency. It may be initially noticed 
as a murmur in a routine exam of the heart and chest 
with a stethoscope. The most common causes of the 
disorder are severe pulmonary hypertension, or the 
presence of high pressure in the arteries and veins of the 
lungs. Pulmonary hypertension is usually caused by 
chronic lung disease, lung blood clots, and sometimes 
other diseases, such as endocarditis, an inflammation 
of the lining of the heart and valves. Previous surgery 
for congenital heart disease may also cause pul- 
monary valve insufficiency. 
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Diagnosis 


The pitch and location of the murmur will help a 
physician determine if the cause is pulmonary valve 
insufficiency. An electrocardiogram (EKG) can detect 
flow changes. Echocardiography with color Doppler 
can usually detect regurgitation of blood in the area. This 
exam is done with ultrasound imaging. A chest x ray 
may show prominence of the pulmonary artery. In some 
cases, angiocardiography, or x ray of the arteries and ves- 
sels with injection of a dye, may be ordered. 


Treatment 


On its own, pulmonary valve insufficiency is seldom 
severe enough to require treatment. Antibiotics are usu- 
ally recommended before dental work to reduce the pos- 
sibility of bacterial endocarditis. Management of the pri- 
mary condition, such as medications to manage pul- 
monary hypertension, may help control pulmonary valve 
insufficiency. 


Alternative treatment 


Since there are few or no symptoms and the disorder 
is a structural defect, alternative treatment may have only 
limited usefulness. Proper diet, exercise, and stress 
reduction may help control hypertension. Coenzyme 
Q10 and hawthorn (Crataegus laevigata) are two impor- 
tant nutrients to nourish the heart. Antioxidant supple- 
ments (including vitamins A, C, and E, selenium, and 
zinc) can help keep the tissues of the whole body, includ- 
ing the heart, in optimal condition. 


Prognosis 


Patients with this disorder may never experience 
limitations from pulmonary valve insufficiency. The 
disorder may only show up if complicated by pul- 
monary hypertension. There is an increased incidence 
of bacterial endocarditis in patients with pulmonary 
valve insufficiency. Endocarditis can progress rapidly 
and be fatal. 


Prevention 


Pulmonary valve insufficiency resulting from chron- 
ic lung diseases can be prevented by behaviors and inter- 
ventions to prevent those primary diseases. Bacterial 
endocarditis resulting from pulmonary valve insufficien- 
cy can usually be prevented with the use of antibiotic 
prophylaxis in preparation for dental procedures or 
other procedures which may introduce bacteria into the 
bloodstream. 
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KEY TERMS 


Congenital—Used to describe a condition or 
defect present at birth. 


Endocarditis—Inflammation of the lining of the 
heart and valves. 


Prophylaxis—Preventive. Antibiotic prophylaxis is 
the use of antibiotics to prevent a possible infec- 
tion. 


Pulmonary—Refers to the lungs and the breathing 
system and function. 


Pulmonary hypertension—High blood pressure in 
the veins and arteries of the lungs. 


Resources 


BOOKS 
Giuliani, Emilio R., et al., eds. Mayo Clinic Practice of Cardi- 
ology. 3rd ed. St. Louis: Mosby, 1996. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Teresa Norris, RN 


f Pulmonary valve stenosis 


Definition 


Pulmonary valve stenosis is a congenital heart defect 
in which blood flow from the heart to the pulmonary 
artery is blocked. 


Description 


Pulmonary valve stenosis is an obstruction in the 
pulmonary valve, located between the right ventricle and 
the pulmonary artery. Normally, the pulmonary valve 
opens to let blood flow from the right ventricle to the 
lungs. When the pulmonary valve is malformed, it forces 
the right ventricle to pump harder to overcome the 
obstruction. In its most severe form, pulmonary valve 
stenosis can be life-threatening. 
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Pulmonary valve stenosis 


Patients with pulmonary valve stenosis are at 
increased risk for getting valve infections and must take 
antiobiotics to help prevent this before certain dental and 
surgical procedures. Pulmonary valve stenosis is also 
called pulmonary stenosis. 


Causes and symptoms 


Pulmonary valve stenosis is caused by a congenital 
malformation in which the pulmonary valve does not 
open properly. In most cases, scientists don’t know 
why it occurs. In cases of mild or moderate stenosis, 
there are often no symptoms. With more severe 
obstruction, symptoms include a bluish skin tint and 
signs of heart failure. 


Diagnosis 


Diagnosis of pulmonary valve stenosis begins with 
the patient’s medical history and a physical exam. Tests 
to confirm the diagnosis include chest x ray, echocardio- 
gram, electrocardiogram, and catherization. An electro- 
cardiograph shows the heart’s activity. Electrodes cov- 
ered with conducting jelly are placed on the patient. The 
electrodes send impulses that are traced on a recorder. 
Echocardiography uses sound waves to create an image 
of the heart’s chambers and valves. The technician 
applies gel to a wand (transducer) and presses it against 
the patient’s chest. The returning sound waves are con- 
verted into an image displayed on a monitor. Catheriza- 
tion is an invasive procedure used to diagnose, and in 
some cases treat, heart problems. A thin tube, called a 
catheter, is inserted into a blood vessel and threaded up 
into the heart, enabling physicians to see and sometimes 
correct the problems. 


Treatment 


Patients with mild to moderate pulmonary valve 
stenosis, and few or no symptoms, do not require treat- 
ment. In more severe cases, the blocked valve will be 
opened surgically, either through balloon valvuloplasty 
or surgical valvulotomy. For initial treatment, balloon 
valvuloplasty is the procedure of choice. This is a cather- 
ization procedure in which a special catheter containing a 
deflated balloon is inserted in a blood vessel and thread- 
ed up into the heart. The catheter is positioned in the nar- 
rowed heart valve and the balloon is inflated to stretch 
the valve open. 


In some cases, surgical valvulotomy may be neces- 
sary. This is open heart surgery performed with a heart- 
lung machine. The valve is opened with an incision and 
in some cases, hypertrophied muscle in the right ventri- 
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KEY TERMS 


Congenital—Present at birth. 


Pulmonary—Relating to the opening leading from 
the right large chamber of the heart into the lung 
artery. 


Stenosis—A narrowing or constriction, in this case 
of various heart valves. Stenosis reduces or cuts off 
the flow of blood. 


Valve—Tissue between the heart’s upper and 
lower chambers that controls blood flow. 


cle is removed. Rarely does the pulmonary valve need to 
be replaced. 


Alternative treatment 


Pulmonary valve stenosis can be life threatening and 
always requires a physician’s care. In mild to moderate 
cases of pulmonary valve stenosis, general lifestyle 
changes, including dietary modifications, exercise, and 
stress reduction, can contribute to maintaining optimal 
wellness. 


Prognosis 


Patients with the most severe form of pulmonary 
valve stenosis may die in infancy. The prognosis for 
children with more severe stenosis who undergo bal- 
loon valvuloplasty or surgical valvulotomy is favor- 
able. Patients with mild to moderate pulmonary steno- 
sis can lead a normal life, but they require regular 
medical care. 


Prevention 


Pulmonary valve stenosis cannot be prevented. 


Resources 


BOOKS 

“Congenital Heart Disease.” In Current Medical Diagnosis and 
Treatment, 1998. 37th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1997. 

DeBakey, Michael E., and Antonio M. Gotto Jr. “Congenital 
Abnormalities of the Heart.” In The New Living Heart. 
Holbrook, MA: Adams Media Corporation, 1997. 

Giuliani, Emilio R., et al., eds. “Pulmonary Stenosis with Intact 
Ventricular Septum.” In Mayo Clinic Practice of Cardiol- 
ogy. 3rd ed. St. Louis: Mosby, 1996. 
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PERIODICALS 

O’Laughlin, M. P. “Catherization Treatment of Stenosis and 
Hypoplasia of Pulmonary Arteries.” Pediatric Cardiology 
19 (1998): 48-56. 

Rome, J. J. “Balloon Pulmonary Valvuloplasty.” Pediatric Car- 
diology 19 (1998): 18-24. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

Congenital Heart Anomalies Support, Education & Resources, 
Inc. 2112 North Wilkins Road, Swanton, OH 43558. (419) 
825-5575. <http://www.csun.edu/~hfmth006/chaser>. 

Children’s Health Information Network. 1561 Clark Drive, Yard- 
ley, PA 19067. (215) 493-3068. <http://www.tchin.org>. 

Texas Heart Institute. Heart Information Service. P.O. Box 20345, 
Houston, TX 77225-0345. <http://www.tmc.edu/thi>. 


Lori De Milto 


Punctures see Wounds 
Purple coneflower see Echinacea 


Purpura hemorrhagica see Idiopathic 
thrombocytopenic purpura 


Pustule see Skin lesions 
Pyelography see Intravenous urography 


f Pyelonephritis 


Definition 


Pyelonephritis is an inflammation of the kidney and 
upper urinary tract that usually results from nonconta- 
gious bacterial infection of the bladder (cystitis). 


Description 


Acute pyelonephritis is most common in adult 
females but can affect people of either sex and any age. 
Its onset is usually sudden, with symptoms that are often 
mistaken as the results of straining the lower back. 
Pyelonephritis is often complicated by systemic infec- 
tion. Left untreated or unresolved, it can progress to a 
chronic condition that lasts for months or years, leading 
to scarring and possible loss of kidney function. 


Causes and symptoms 


The most common cause of pyelonephritis is the 
backward flow (reflux) of infected urine from the bladder 
to the upper urinary tract. Bacterial infections may also be 
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carried to one or both kidneys through the bloodstream or 
lymph glands from infection that began in the bladder. 
Kidney infection sometimes results from urine that 
becomes stagnant due to obstruction of free urinary flow. 
A blockage or abnormality of the urinary system, such as 
those caused by stones, tumors, congenital deformities, or 
loss of bladder function from nerve disease, increases a 
person’s risk of pyelonephritis. Other risk factors include 
diabetes mellitus, pregnancy, chronic bladder infec- 
tions, a history of analgesic abuse, paralysis from spinal 
cord injury, or tumors. Catheters, tubes, or surgical pro- 
cedures may also trigger a kidney infection. 


The bacteria that are most likely to cause 
pyelonephritis are those that normally occur in the 
feces. Escherichia coli causes about 85% of acute blad- 
der and kidney infections in patients with no obstruc- 
tion or history of surgical procedures. Klebsiella, Enter- 
obacter, Proteus, or Pseudomonas are other common 
causes of infection. Once these organisms enter the uri- 
nary tract, they cling to the tissues that line the tract and 
multiply in them. 


Symptoms of acute pyelonephritis typically include 
fever and chills, burning or frequent urination, aching 
pain on one or both sides of the lower back or abdomen, 
cloudy or bloody urine, and fatigue. The patient may 
also have nausea, vomiting, and diarrhea. The flank 
pain may be extreme. The symptoms of chronic 
pyelonephritis include weakness, loss of appetite, hyper- 
tension, anemia, and protein and blood in the urine. 


Diagnosis 


The diagnosis of pyelonephritis is based on the 
patient’s history, a physical examination, and the results 
of laboratory and imaging tests. During the physical 
examination, the doctor will touch (palpate) the patient’s 
abdomen carefully in order to rule out appendicitis or 
other causes of severe abdominal pain. 


Laboratory tests 


In addition to collecting urine samples for urinaly- 
sis and urine culture and sensitivity tests, the doctor will 
take a sample of the patient’s blood for a blood cell 
count. If the patient has pyelonephritis, the urine tests 
will show the presence of white blood cells, and bacteria 
in the urine. Bacterial counts of 100,000 organisms or 
higher per milliliter of urine point to a urinary tract infec- 
tion. The presence of antibody-coated bacteria (ACB) in 
the urine sample distinguishes kidney infection from 
bladder infection, because bacteria in the kidney trigger 
an antibody response that coats the bacteria. The blood 
cell count usually indicates a sharp increase in the num- 
ber of white blood cells. 
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Pyloric stenosis 


Imaging studies 


The doctor may order ultrasound imaging of the kid- 
ney area if he or she suspects that there is an obstruction 
blocking the flow of urine. X rays may demonstrate scar- 
ring of the kidneys and ureters resulting from long-stand- 
ing infection. 


Treatment 


Treatment of acute pyelonephritis may require hos- 
pitalization if the patient is severely ill or has complica- 
tions. Therapy most often involves a two- to three-week 
course of antibiotics, with the first few days of treatment 
given intravenously. The choice of antibiotic is based on 
laboratory sensitivity studies. The antibiotics that are 
used most often include ciprofloxacin (Cipro), ampicillin 
(Omnipen), or trimethoprim-sulfamethoxazole (Bactrim, 
Septra). The primary objective of antimicrobial therapy 
is the permanent eradication of bacteria from the urinary 
tract. The early symptoms of pyelonephritis usually dis- 
appear within 48 to 72 hours of the start of antibacterial 
treatment. Repeat urine cultures are done in order to 
evaluate the effectiveness of the medication. 


Chronic pyelonephritis may require high doses of 
antibiotics for as long as six months to clear the infection. 
Other medications may be given to control fever, nausea, 
and pain. Patients are encouraged to drink extra fluid to 
prevent dehydration and increase urine output. Surgery is 
sometimes necessary if the patient has complications 
caused by kidney stones or other obstructions, or to eradi- 
cate infection. Urine cultures are repeated as part of the fol- 
low-up of patients with chronic pyelonephritis. These 
repeat tests are necessary to evaluate the possibility that the 
patient’s urinary tract is infected with a second organism as 
well as to assess the patient’s response to the antibiotic. 
Some persons are highly susceptible to reinfection, and a 
second antibiotic may be necessary to treat the organism. 


Prognosis 


The prognosis for most patients with acute pyelon- 
ephritis is quite good if the infection is caught early and 
treated promptly. The patient is considered cured if the 
urine remains sterile for a year. Untreated or recurrent 
kidney infection can lead to bacterial invasion of the 
bloodstream (bacteremia), hypertension, chronic pyelon- 
ephritis with scarring of the kidneys, and permanent kid- 
ney damage. 


Prevention 


Persons with a history of urinary tract infections 
should urinate frequently, and drink plenty of fluids at 
the first sign of infection. Women should void after inter- 
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KEY TERMS 


Bacteremia—The presence of bacteria in the 
bloodstream. 


Cystitis—Inflammation of the bladder, usually 
caused by bacterial infection. 


Reflux—tThe backward flow of a fluid in the body. 
Pyelonephritis is often associated with the reflux of 
urine from the bladder to the upper urinary tract. 


course which may help flush bacteria from the bladder. 
Girls should be taught to wipe their genital area from 
front to back after urinating to avoid getting fecal matter 
into the opening of the urinary tract. 


Resources 


BOOKS 

Brunner, Lillian, and Doris Suddarth. The Lippincott Manual of 
Nursing Practice. Philadelphia: J. B. Lippincott Co., 1991. 

David, Alan K., et al. Family Medicine: Principles and Prac- 
tice. New York: Springer-Verlag, Inc., 1994. 

Griffith, H. Winter. Complete Guide to Pediatric Symptoms, Ill- 
ness and Medications. New York: Putnam Berkley Group, 
Inc., 1989. 

Monahan, Frances, and Marianne Neighbors. Medical-Surgical 
Nursing: Foundations for Clinical Practice. Philadelphia: 
W. B. Saunders Co., 1998. 


ORGANIZATIONS 

American Foundation for Urologic Disease, 300 West Pratt St., 
Suite 401, Baltimore, MD 21201. 

National Kidney and Urologic Diseases. Information Clearing- 
house (NKUDIC). 3 Information Way, Bethesda, MD 
20892-3580. (800) 891-5388. <http://www.niddk.nih.gov/ 
health/urolog/pubs/kuorg/kuorg.htm>. 


OTHER 

“Kidney Infection.” ThriveOnline. 26 Feb. 1998 <http:// thrive 
online.oxygen.com>. 

“Pyelonephritis.” HealthOnline Page. 26 Feb. 1998 <http:// 
www.healthonline.com>. 


Kathleen D. Wright, RN 


I Pyloric stenosis 


Definition 


Pyloric stenosis refers to a narrowing of the passage 
between the stomach and the small intestine. The condi- 
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tion, which affects infants during the first several weeks 
of life, can be corrected effectively with surgery. 


Description 


Frequent vomiting may be an indication of pyloric 
stenosis. The pylorus is the passage between the stomach 
and the small intestine. During the digestive process food 
passes through the pylorus, which is located near the bot- 
tom of the stomach, on its way to the intestines. In 
pyloric stenosis, the muscular wall of the passage 
becomes abnormally thickened. This causes the pylorus 
to become too narrow, which prevents food from empty- 
ing out of the stomach in a normal fashion. The partially 
digested contents of the stomach are forced upwards into 
the mouth. As a result, a baby with pyloric stenosis often 
vomits after feedings. 


The condition affects one in 4,000 infants. Most are 
diagnosed between three and five weeks old, though some 
babies may show symptoms during the first or second 
week of life. Infants with a family history of pyloric steno- 
sis are more at risk for the condition, which tends to occur 
less often in females, blacks, and Asians. Pyloric stenosis 
is also referred to as hypertrophic pyloric stenosis. 


Causes and symptoms 


The cause of pyloric stenosis is not known. The main 
symptom is vomiting after feedings. These episodes of 
vomiting usually get worse over time, happening more 
often and becoming more forceful (forceful vomiting is 
often called “projectile” vomiting). Other symptoms 
include increased appetite, weight loss, infrequent bowel 
movements, belching, and diarrhea. Due to 
dehydration, the infant may also have fewer wet diapers. 


Diagnosis 


The clinician will examine the baby and talk with 
the parents about their infant’s symptoms. If a child has 
the condition, the doctor should be able to feel a hard 
mass (about 2 cm wide and olive shaped) in the area 
above the bellybutton. If the doctor cannot detect the 
mass, ultrasonography will be done to confirm the diag- 
nosis. A blood test may also be performed to see if the 
infant is dehydrated, in which case intravenous fluids can 
be used to correct the problem. 


Treatment 


Pyloric stenosis can be cured with a surgical procedure 
called a pyloromyotomy. In this operation, the surgeon 
makes an incision in the baby’s abdomen. Then a small cut 
is made in the thickened muscle of the pylorus and it is 
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KEY TERMS 


Laparoscope—A thin, camera-fitted tube that can 
be inserted into the abdomen in order to view 
internal organs. 


Stenosis—The narrowing of a passage (such as the 
pylorus). 


Ultrasonography—A non-invasive imaging proce- 
dure that uses high-frequency sound waves. 


spread apart. In this manner, the passage can be widened 
without removing any tissue. (The procedure may be per- 
formed with the aid of a laparoscope.) After surgery, the 
pylorus will heal itself. The thickening gradually goes 
away and the passage resumes a normal shape. The whole 
procedure (including anesthesia) takes about an hour. 


Most babies go home one or two days after surgery. 
Any mild discomfort can be controlled with Tylenol. The 
infant may still vomit occasionally after surgery, but this 
is not usually a cause for alarm. However, if vomiting 
occurs three or more times a day, or for several consecu- 
tive days, the baby’s pediatrician should be notified. 


Alternative treatment 


None known. 


Prognosis 


Surgery is often a complete cure. Most infants do 
not experience complications or long-term effects. 


Prevention 


It is not known how to prevent pyloric stenosis. 


Resources 


BOOKS 
Behrman, Richard E, et al. Nelson Textbook of Pediatrics. 
Philadelphia: WB Saunders, 2000. 


PERIODICALS 

Yoshizawa J, et al. “Ultrasonographic Features of Normaliza- 
tion of the Pylorus after Pyloromyotomy for Hypertrophic 
pyloric Stenosis.” Journal of Pediatric Surgery 36 (April 
2001): 582-6. 


ORGANIZATIONS 

The American Academy of Pediatrics. 141 Northwest Point 
Boulevard, Elk Grove Village, IL 60007-1098. (847) 434- 
4000. <http://www.aap.org>. 
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Pyloroplasty 


American Academy of Family Physicians. 11400 Tomahawk 
Creek Parkway, Leawood, KS 66211-2672. (913) 906- 
6000. <http://www.aafp.org>. 


Greg Annussek 


I Pyloroplasty 


Definition 


Pyloroplasty is an elective surgical procedure in 
which the lower portion of the stomach, the pylorus, is 
cut and resutured, to relax the muscle and widen the 
opening into the intestine. Pyloroplasty is a treatment for 
high-risk patients for gastric or peptic ulcer disease. A 
peptic ulcer is a well-defined sore on the stomach where 
the lining of the stomach or duodenum has been eaten 
way by stomach acid and digestive juices. 


Purpose 


The end of the pylorus is surrounded by a strong 
band of muscle (pyloric sphincter), through which stom- 
ach contents are emptied into the duodenum (the first 
part of the small intestine). Pyloroplasty widens this 
opening into the duodenum. 


A pyloroplasty is performed to treat complications of 
gastric ulcer disease, or when conservative treatment is 
unsatisfactory. The longitudinal cut made in the pylorus is 
closed transversely, permitting the muscle to relax. By 
establishing an enlarged outlet from the stomach into the 
intestine, the stomach empties more quickly. A pyloro- 
plasty is often done is conjunction with a vagotomy, a 
procedure in which the nerves that stimulate stomach acid 
production and gastric motility (movement) are cut. As 
these nerves are cut, gastric emptying may be delayed, 
and the pyloroplasty compensates for that effect. 


Preparation 


As with any surgical procedure, the patient will be 
required to sign a consent form after the procedure is 
explained thoroughly. Blood and urine studies, along with 
various x rays may be ordered as the doctor deems neces- 
sary. Food and fluids will be prohibited after midnight 
before the procedure. Cleansing enemas may be ordered 
to empty the intestine. If nausea or vomiting are present, a 
suction tube to empty the stomach may be used. 


Aftercare 


Post-operative care for the patient who has had a 
pyloroplasty, as for those who have had any major surgery, 
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involves monitoring of blood pressure, pulse, respiration, 
and temperature. Breathing tends to be shallow because of 
the effect of anesthesia and the patient’s reluctance to 
breathe deeply and experience pain that is caused by the 
abdominal incision. The patient is shown how to support 
the operative site while breathing deeply and coughing, 
and given pain medication as necessary. Fluid intake and 
output is measured, and the operative site is observed for 
color and wound drainage. Fluids are given intravenously 
for 24—48 hours, until the patient’s diet is gradually 
advanced as bowel activity resumes. The patient is gener- 
ally allowed to walk approximately eight hours after 
surgery and the average hospital stay, dependent upon 
overall recovery status, ranges from six to eight days. 


Risks 


Potential complications of this abdominal surgery 
include: 


e excessive bleeding 

e surgical wound infection 
e incisional hernia 

e recurrence of gastric ulcer 
e chronic diarrhea 


e malnutrition 


Normal results 


Complete healing is expected without complica- 
tions. Four to six weeks should be allowed for recovery 
from the surgery. 


Abnormal results 


The doctor should be made aware of any of the fol- 
lowing problems after surgery: 


* increased pain, swelling, redness, drainage, or bleeding 
in the surgical area 


e headache, muscle aches, dizziness, or fever 


e increased abdominal pain or swelling, constipation, 
nausea or vomiting, rectal bleeding, or black, tarry 
stools. 


Resources 


BOOKS 

Monahan, Frances. Medical-Surgical Nursing. Philadelphia: W. 
B. Saunders Co., 1998. 

Suddarth, Doris. The Lippincott Manual of Nursing. Philadel- 
phia: J. B. Lippincott, 1991. 


OTHER 
Mayo Clinic Online. 5 Mar. 1998 <http://(www.mayohealth.org>. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Gastric (or peptic) ulcer—An ulcer (sore) of the 
stomach, duodenum or other part of the gastroin- 
testinal system. Though the causes are not fully 
understood, they include excessive secretion of 
gastric acid, stress, heredity, and the use of certain 
drugs, especially acetylsalicylic acid and nons- 
teroidal antiinflammatory drugs. 


Pylorus—The valve which releases food from the 
stomach into the intestines. 


Vagotomy—cCutting of the vagus nerve. If the vagus 
nerves are cut as they enter the stomach (truncal 
vagotomy), gastric secretions are decreased, as is 
intestinal motility (movement) and stomach empty- 
ing. In a selective vagotomy, only those branches of 
the vagus nerve are cut that stimulate the secretory 
cells. 


“Peptic ulcer surgery.” ThriveOnline. 20 Apr. 1998 <http:// 
thriveonline.oxygen.com>. 

“Surgical Treatment of Peptic Ulcer Disease. 12 Apr. 1998 
<http://www.avicenna.com>. 


Kathleen D. Wright, RN 


Pylorus repair see Pyloroplasty 

Pyorrhea see Periodontal disease 

Pyrazinamide see Antituberculosis drugs 

Pyridoxine deficiency see Vitamin B, 
deficiency 

Pyrimethamine see Antimalarial drugs 


Pyschogenic disorder see Somatoform 
disorders 


i Pyruvate kinase deficiency 


Definition 


Pyruvate kinase deficiency (PKD) is part of a group 
of disorders called hereditary nonspherocytic hemolytic 
anemias. Hereditary nonspherocytic anemias are rare 
genetic conditions that affect the red blood cells. PKD is 
caused by a deficiency in the enzyme, pyruvate kinase. 
Although PKD is the second most common of the heredi- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


tary nonspherocytic anemias, it is still rare, with the inci- 
dence estimated to be 51 cases per million in the Cau- 
casian population. 


Description 


In PKD, there is an functional abnormality with the 
enzyme, pyruvate kinase. Usually, pyruvate kinase acts 
as a catalyst in the glycolysis pathway, and is considered 
an essential component in this pathway. Glycolysis is the 
method by which cells produce their own energy. A prob- 
lem with any of the key components in glycolysis can 
alter the amount of energy produced. In the red blood 
cells, glycolysis is the only method available to produce 
energy. Without the proper amount of energy, the red 
blood cells do not function normally. Since pyruvate 
kinase is one of the key components in glycolysis, when 
there is a problem with this enzyme in the red blood 
cells, there is a problem with the production of energy, 
causing the red blood cells not to function properly. 


There are four different forms of the pyruvate kinase 
enzyme in the human body. These forms, called 
isozymes, all perform the same function but each 
isozyme of pyruvate kinase is structurally different and 
works in different tissues and organs. The four isozymes 
of pyruvate kinase are labeled M1, M2, L, and R. The 
isozyme M1 is found in the skeletal muscle and brain, 
isozyme M2 can be found in most fetal and adult tissues, 
isozyme L works in the liver, and isozyme R works in the 
red blood cells. In PKD, only the pyruvate kinase 
isozyme found in red blood cells, called PKR, is abnor- 
mal. Therefore, PKD only affects the red blood cells and 
does not directly affect the energy production in the other 
organs and tissues of the body. 


In general, PKD not does appear to affect one gen- 
der more than another or be more common in certain 
regions. However, there are studies of an Amish group in 
Pennsylvania where a severe form of PKD is more com- 
mon. As previously mentioned, the three mutations 
found in the PKLR gene have been linked to individuals 
of specific decents. Caucasians of northern and central 
European decent are more likely to have the 1529A 
mutations, individuals of southern European descent usu- 
ally have the 1456T mutation, and individuals of Asian 
descent are more likely to have the 1468T mutation. 


Causes and symptoms 


There are two PK genes and each gene produces two 
of the four isozymes of pyruvate kinase. The M1 and M2 
isozymes are produced by the pyruvate kinase gene 
called PKM2 and pyruvate kinase isozymes, L and R, are 
products of the pyruvate kinase gene, PKLR. The PKLR 
gene is located on chromosome 1, on the q arm (the top 
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Pyruvate kinase deficiency 


KEY TERMS 


Anemia—When the amount of red blood cells is 
less than normal. 


Catalyst—A substance that causes the next step ina 
pathway or reaction to occur, but is not physically 
changed by the process. 


Compound heterozygotes—Individuals who have 
one gene in a pair with one mutation and the other 
gene in the pair has a different mutation. 


Enzyme—A protein produced by cells that acts as a 
catalyst to allow a change or function to occur. 


Glycolysis—The pathway in which a cell breaks 
down glucose into energy. 


Hemolytic anemia—Anemia that results from red 
blood cells being destroyed sooner than normal. 


Heterozygote/Heterozygotes—Are individuals who 


half of the chromosome), in region 21 (written as 1q21). 
As of 2001, there have been over 125 different mutations 
described in the PKLR gene that have been detected in 
individuals with PKD. 


PKD is mainly inherited in an autosomal recessive 
manner. There have been a few families where it 
appeared that PKD was inherited in either an autosomal 
dominant manner or where the carriers of PKD exhibited 
mild problems with their red blood cells. As with all 
autosomal recessive conditions, affected individuals have 
a mutation in both pair of genes. Most individuals with 
PKD are compound heterozygotes, meaning that each 
PKLR gene in a pair contains a different mutation. There 
are individuals who have the same mutation on each 
PKLR gene, but these individuals tend to be children of 
parents who are related to each other. 


There are three mutations in the PKLR gene called, 
1529A, 1456T, and 1468T, that are seen more frequently 
in individuals with PKD than the other mutations. The 
mutation 1529A is most frequently seen in Caucasians of 
northern and central European descent and is the most 
common mutation seen in PKD. The mutation 1456T is 
more common in individuals of southern European 
descent and the mutation 1468T is more common in indi- 
viduals of Asian descent. 


In general, the more severe the PKD, the earlier in 
life symptoms tend to be detected. Individuals with the 
more severe form of PKD often show symptoms soon 
after birth, but most individuals with PKD begin to 
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have one gene in a pair that has a mutation while 
the other gene in the pair is unaffected. 


Homozygote/Homozygotes—Are individuals who 
have both genes in a pair with the same mutation. 


Homozygous—When both genes in a pair have the 
same mutation. 


Isozyme/Isoenzyme—Are a group of enzymes that 
perform the same function, but are different from 
one another in their structure or how they move. 


Mutation—A change in the gene that causes it to 
alter its function 


Nonspherocytic—Literally means not sphere- 
shaped. Often in inherited hemolytic anemias, the 
red blood cells are sphere-shaped. In Nonsphero- 
cytic Hemolytic Anemias, the red blood cells are 
not sphere-shaped. 


exhibit symptoms during infancy or childhood. In indi- 
viduals with the more mild form of PKD, the condition is 
sometimes not diagnosed until late adulthood, after an 
acute illness, or during a pregnancy evaluation. 


For most of the mutations seen in the PKLR gene, no 
correlation between the specific mutation and the severity 
of the disorder has been observed. However, for two of the 
mutations, there has been speculation on their effect on the 
severity of PKD. When the mutation 1456T has been seen 
in the homozygous state (when both PKLR genes contain 
the same mutation), those rare individuals experienced 
very mild symptoms of PKD. Also, there have been indi- 
viduals who were homozygous for the 1529A mutation. 
These individuals had a very severe form of PKD. There- 
fore, it is thought that the 1456T mutation is associated 
with a milder form of the disease and the 1529A mutation 
is associated with a more severe form of the disease. It is 
not known how these mutations affect the severity of PKD 
when paired with different mutations. 


Symptoms of PKD are similar to those symptoms 
seen in individuals who have long-term hemolytic ane- 
mia. The more common symptoms include variable 
degrees of jaundice (a yellowish pigment of the skin), 
slightly to moderately enlarged spleen (splenomegaly), 
and increased incidence of gallstones. Other physical 
effects of PKD can include smaller head size and the 
forehead appearing prominent and rounded (called 
frontal bossing). If a child with PKD has their spleen 
removed, their growth tends to improve. Even within the 
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same family, individuals can have different symptoms 
and severity of PKD. 


In individuals with PKD, the red blood cells are 
taken out of their circulation earlier than normal (shorten 
life-span). Because of this, individuals with PKD will 
have hemolytic anemia. Additionally, the anemia or other 
symptoms of PKD may worsen during a sudden illness 
or pregnancy. 


Diagnosis 


A diagnosis of PKD can be made by measuring the 
amount of pyruvate kinase in red blood cells. Individuals 
with PKD tend to have 5-25% of the normal amount of 
pyruvate kinase. Carriers of PKD also can have less 
pyruvate kinase in their red blood cells, approximately 
40-60% of the normal value. However, there is an over- 
lap between the normal range of pyruvate kinase and the 
ranges seen with carriers of PKD. Therefore, measuring 
the amount of pyruvate kinase in the red blood cells is 
not a good method of detecting carriers of PKD. If the 
mutations causing PKD in a family are known, it may be 
possible to perform mutation analysis to determine carri- 
er status of an individual and to help diagnose individu- 
als with PKD. 


Treatment 


In the severest cases, individuals with PKD will 
require multiple blood transfusions. In some of those cases, 
the spleen may be removed (splenectomy). Red blood cells 
are normally removed from circulation by the spleen. By 
removing an individual’s spleen (usually a child), the red 
blood cells are allowed to stay in circulation longer than 
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normal; thereby, reducing the severity of the anemia. After 
a splenectomy, or once an individual with PKD is older, the 
number of transfusions tends to decrease. 


Prognosis 


The prognosis of PKD is extremely variable. Early 
intervention and treatment of symptoms frequently 
improves the individual’s health. Without treatment, indi- 
viduals may experience severe complications that may 
become lethal. Individuals with a mild form of PKD may 
appear to have no symptoms at all. 


Resources 


PERIODICALS 

Beutler, Ernest, and Terri Gelbart. “Estimating the Prevalence 
of Pyruvate Kinase Deficiency from the Gene Frequency 
in the General White Population.” Blood 95 (June 2000): 
3585-3588. 

Kugler, W., et. al. “Eight Novel Mutations and Consequences 
of mRNA and Protein Level in Pyruvate Kinase Deficient 
Patients with Nonspherocytic Hemolytic Anemia.” Human 
Mutation 15 (2000): 261-272. 


ORGANIZATIONS 

NIH/National Heart, Lung, and Blood Institute. 31 Center 
Drive MSC 2480, Building 31A Rm 4A16, Bethesda, MD 
20892-2480. (301) 592-8573. 


OTHER 

“Entry 266200: Pyruvate Kinase Deficiency of Erythrocyte.” 
OMIM—Online Mendelian Inheritance in Man. 24 Mar. 
1999 <http://www.ncbi.nih.gov/htbin-post/Omim/ 
dispmim?266200>. 


Sharon A. Aufox, MS, CGC 
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l Q fever 


Definition 


Q fever is an illness caused by a type of bacteria, 
Coxiella burnetii, resulting in a fever and rash. 


Description 


C. burnetii lives in many different kinds of animals, 
including cattle, sheep, goats, ticks, cats, rabbits, birds, and 
dogs. In sheep and cattle, for example, the bacteria tends to 
accumulate in large numbers in the female’s uterus (the 
organ where lambs and calves develop) and udder. Other 
animals have similar patterns of bacterial accumulation 
within the females. As a result, C. burnetii can cause infec- 
tion through contaminated milk, or when humans come 
into contact with the fluids or tissues produced when a cow 
or sheep gives birth. Also, the bacteria can survive in dry 
dust for months; therefore, if the female’s fluids contami- 
nate the ground, humans may become infected when they 
come in contact with the contaminated dust. 


Persons most at risk for Q fever include anybody 
who works with cattle or sheep, or products produced 
from them. These include farm workers, slaughterhouse 
workers, workers in meat-packing plants, veterinarians, 
and wool workers. 


Q fever has been found all over the world, except in 
some areas of Scandinavia, Antarctica, and New Zealand. 


Causes and symptoms 


C. burnetii causes infection when a human breathes 
in tiny droplets, or drinks milk, containing the bacteria. 
After three to 30 days, symptoms of the illness appear. 


The usual symptoms of Q fever include fever, chills, 
heavy sweating, headache, nausea and vomiting, diar- 
rhea, fatigue, and cough. Also, a number of other prob- 
lems may present themselves, including inflammation of 
the liver (hepatitis); inflammation of the sac containing 


GALE ENCYCLOPEDIA OF MEDICINE 2 


the heart (pericarditis); inflammation of the heart mus- 
cle itself (myocarditis); inflammation of the coverings 
of the brain and spinal cord, or of the brain itself (menin- 
goencephalitis); and pneumonia. 


Chronic Q fever occurs most frequently in patients 
with other medical problems, including diseased heart 
valves, weakened immune systems, or kidney disease. 
Such patients usually have about a year’s worth of vague 
symptoms, including a low fever, enlargement of the 
spleen and/or liver, and fatigue. Testing almost always 
reveals that these patients have inflammation of the lin- 
ing of the heart (endocarditis). 


Diagnosis 

Q fever is diagnosed by demonstrating that the 
patient’s immune system is making increasing numbers 
of antibodies (special immune cells) against markers 
(antigens) that are found on C. burnetii. 


Treatment 


Doxycycline and quinolone antibiotics are effective 
for treatment of Q fever. Treatment usually lasts for two 
weeks. Rifampin and doxycycline together are given for 
chronic Q fever. Chronic Q fever requires treatment for at 
least three years. 


Prognosis 


Death is rare from Q fever. Most people recover 
completely, although some patients with endocarditis will 
require surgery to replace their damaged heart valves. 


Prevention 


Q fever can be prevented by the appropriate han- 
dling of potentially infective substances. For example, 
milk should always be pasteurized, and people who work 
with animals giving birth should carefully dispose of the 
tissues and fluids associated with birth. Industries which 
process animal materials (meat, wool) should take care to 
prevent the contamination of dust within the plant. 
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Qigong 


KEY TERMS 


Antibodies—Specialized cells of the immune sys- 
tem that can recognize organisms that invade the 
body (such as bacteria, viruses, and fungi). The 
antibodies are then able to set off a complex chain 
of events designed to kill these foreign invaders. 


Antigens—Markers on the outside of bacteria or 
viruses which can be recognized by antibodies. 


Immune system—The system of specialized 
organs, lymph nodes, and blood cells throughout 
the body which work together to prevent foreign 
invaders (bacteria, viruses, fungi, etc.) from taking 
hold and growing. 


Inflammation—The body’s response to tissue 
damage. Includes increased heat, swelling, red- 
ness, and pain in the affected part. 


Vaccines are available for workers at risk for Q fever. 


Resources 


BOOKS 

Corey, Lawrence. “Rickettsia and Coxiella.” In Sherris Med- 
ical Microbiology: An Introduction to Infectious Diseases. 
3rd ed. Ed. Kenneth J. Ryan. Norwalk, CT: Appleton & 
Lange, 1994. 

Walker, David, et al. “Rickettsial Diseases.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

PERIODICALS 

“Q Fever Outbreak: Germany, 1996.” Morbidity and Mortality 
Weekly Report 46, no. 2 (17 Jan. 1997): 29+. 

Valero, Frank. “Pericardial Effusion as the Initial Feature of Q 
Fever.” American Heart Journal 130, no. 6 (Dec. 1995): 
1308+. 

ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-De Witt, MD 


f Qigong 


Definition 


Qigong (pronounced “chee-gung,” also spelled chi 
kung) is translated from the Chinese to mean “energy 
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cultivation” or “working with the life energy.” Qigong is 
an ancient Chinese system of postures, exercises, breath- 
ing techniques, and meditations. Its techniques are 
designed to improve and enhance the body’s qi. Accord- 
ing to traditional Chinese philosophy, qi is the funda- 
mental life energy responsible for health and vitality. 


Purpose 


Qigong may be used as a daily routine to increase 
overall health and well-being, as well as for disease pre- 
vention and longevity. It can be used to increase energy 
and reduce stress. In China, qigong is used in conjunc- 
tion with other medical therapies for many chronic con- 
ditions, including asthma, allergies, AIDS, cancer, 
headaches, hypertension, depression, mental illness, 
strokes, heart disease, and obesity. 


Description 
Origins 


Qigong originated before recorded history. Scholars 
estimate qigong to be 5000-7000 old years. Tracing the 
exact historical development of qigong is difficult, 
because it was passed down in secrecy among monks and 
teachers for many generations. Qigong survived through 
many years before paper was invented, and it also sur- 
vived the Cultural Revolutions in China of the 1960s and 
1970s, which banned many traditional practices. 


Qigong has influenced and been influenced by many 
of the major strands of Chinese philosophy. The Taoist 
philosophy states that the universe operates within laws of 
balance and harmony, and that people must live within the 
rhythms of nature—ideas that pervade qigong. When 
Buddhism was brought from India to China around the 
seventh century A.D., yoga techniques and concepts of 
mental and spiritual awareness were introduced to qigong 
masters. The Confucian school was concerned with how 
people should live their daily lives, a concern of qigong as 
well. The martial arts were highly influenced by qigong, 
and many of them, such as t’ai chi and kung fu, developed 
directly from it. Traditional Chinese medicine also 
shares many of the central concepts of qigong, such as the 
patterns of energy flow in the body. Acupuncture and 
acupressure use the same points on the body that qigong 
seeks to stimulate. In China, qigong masters have been 
renowned physicians and healers. Qigong is often pre- 
scribed by Chinese physicians as part of the treatment. 


Due to the political isolation of China, many Chinese 
concepts have been shrouded from the Western world. 
Acupuncture was “discovered” by American doctors in 
the 1970s, although it had been in use for thousands of 
years. With an increased exchange of information, more 
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Americans have gained access to the once-secret teach- 
ings of qigong. In 1988, the First World Conference for 
Academic Exchange of Medical Qigong was held in Bei- 
jing, China, where many studies were presented to atten- 
dees from around the world. In 1990, Berkeley, Califor- 
nia, hosted the First International Congress of Qigong. In 
the past decade, more Americans have begun to discover 
the beneficial effects of qigong, which motivate an esti- 
mated 60 million Chinese to practice it every day. 


Basic concepts 


In Chinese thought, qi, or chi, is the fundamental life 
energy of the universe. It is invisible but present in air, 
water, food and sunlight. In the body, qi is the unseen 
vital force that sustains life. We are all born with inherit- 
ed amounts of qi, and we also get acquired qi from the 
food we eat and the air we breathe. In qigong, the breath 
is believed to account for the largest quantity of acquired 
qi, because the body uses air more than any other sub- 
stance. The balance of our physical, mental, and emo- 
tional levels also affect qi levels in the body. 


Qi travels through the body along channels called 
meridians. There are 12 main meridians, corresponding to 
the 12 principal organs as defined by the traditional Chi- 
nese system: the lung, large intestines, stomach, spleen, 
heart, small intestine, urinary bladder, kidney, liver, gall- 
bladder, pericardium, and the “triple warmer,’ which rep- 
resents the entire torso region. Each organ has qi associat- 
ed with it, and each organ interacts with particular emo- 
tions on the mental level. Qigong techniques are designed 
to improve the balance and flow of energy throughout the 
meridians, and to increase the overall quantity and volume 
of qi. In qigong philosophy, mind and body are not sepa- 
rated as they often are in Western medicine. In qigong, the 
mind is present in all parts of the body, and the mind can 
be used to move qi throughout the body. 


Yin and yang are also important concepts in qigong. 
The universe and the body can be described by these two 
separate but complementary principles, which are always 
interacting, opposing, and influencing each other. One 
goal of qigong is to balance yin and yang within the 
body. Strong movements or techniques are balanced by 
soft ones, leftward movements by rightward, internal 
techniques by external ones, and so on. 


Practicing qigong 


There are thousands of qigong exercises. The specif- 
ic ones used may vary depending on the teacher, school, 
and objective of the practitioner. Qigong is used for 
physical fitness, as a martial art, and most frequently for 
health and healing. Internal qigong is performed by those 
wishing to increase their own energy and health. Some 
qigong masters are renowned for being able to perform 
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external qigong, by which the energy from one person is 
passed on to another for healing. This transfer may sound 
suspect to Western logic, but in the world of qigong there 
are some amazing accounts of healing and extraordinary 
capabilities demonstrated by qigong masters. Qigong 
masters generally have deep knowledge of the concepts 
of Chinese medicine and healing. In China, there are hos- 
pitals that use medical qigong to heal patients, along with 
herbs, acupuncture, and other techniques. In these hospi- 
tals, qigong healers use external qigong and also design 
specific internal qigong exercises for patients’ problems. 


There are basic components of internal qigong ses- 
sions. All sessions require warm-up and concluding exer- 
cises. Qigong consists of postures, movements, breathing 
techniques, and mental exercises. Postures may involve 
standing, sitting, or lying down. Movements include 
stretches, slow motions, quick thrusts, jumping, and bend- 
ing. Postures and movements are designed to strengthen, 
stretch, and tone the body to improve the flow of energy. 
One sequence of postures and movements is known as the 
“Eight Figures for Every Day.” This sequence is designed 
to quickly and effectively work the entire body, and is 
commonly performed daily by millions in China. 


Breathing techniques include deep abdominal 
breathing, chest breathing, relaxed breathing, and hold- 
ing breaths. One breathing technique is called the “Six 
Healing Sounds.” This technique uses particular breath- 
ing sounds for each of six major organs. These sounds 
are believed to stimulate and heal the organs. 


Meditations and mind exercises are used to enhance 
the mind and move qi throughout the body. These exer- 
cises are often visualizations that focus on different body 
parts, words, ideas, objects, or energy flowing along the 
meridians. One mental exercise is called the “Inner 
Smile,” during which the practitioner visualizes joyful, 
healing energy being sent sequentially to each organ in 
the body. Another mental exercise is called the “Micro- 
scopic Orbit Meditation,’ in which the practitioner 
intently meditates on increasing and connecting the flow 
of qi throughout major channels. 


Discipline is an important dimension of qigong. 
Exercises are meant to be performed every morning and 
evening. Sessions can take from 15 minutes to hours. 
Beginners are recommended to practice between 15-30 
minutes twice a day. Beginners may take classes once or 
twice per week, with practice outside of class. Classes 
generally cost between $10-$20 per session. 


Preparations 


Qigong should be practiced in a clean, pleasant envi- 
ronment, preferably outdoors in fresh air. Loose and 
comfortable clothing is recommended. Jewelry should be 
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Qigong 


KEY TERMS 


Martial arts—Group of diverse activities originating 
from the ancient fighting techniques of the Orient. 


Meridians—Channels or conduits through which 
Qi travels in the body. 


Qi—Basic life energy, according to traditional 
Chinese medicine. 


Yin/Yang—Universal characteristics used to des- 
cribe aspects of the natural world. 


removed. Practitioners can prepare for success at qigong 
by practicing at regular hours each day to promote disci- 
pline. Qigong teachers also recommend that students 
prepare by adopting lifestyles that promote balance, 
moderation, proper rest, and healthy diets, all of which 
are facets of qigong practice. 


Precautions 


Beginners should learn from an experienced teacher, 
as performing qigong exercises in the wrong manner 
may cause harm. Practitioners should not perform 
qigong on either full or completely empty stomachs. 
Qigong should not be performed during extreme weath- 
er, which may have negative effects on the body’s energy 
systems. Menstruating and pregnant women should per- 
form only certain exercises. 


Side effects 


Side effects may occur during or after qigong exer- 
cises for beginners, or for those performing exercises 
incorrectly. Side effects may include dizziness, dry 
mouth, fatigue, headaches, insomnia, rapid heartbeat, 
shortness of breath, heaviness or numbness in areas of 
the body, emotional instability, anxiety, or decreased 
concentration. Side effects generally clear up with rest 
and instruction from a knowledgeable teacher. 


Research and general acceptance 


Western medicine generally does not endorse any of 
the traditional Chinese healing systems that utilize the 
concept of energy flow in the body, largely because this 
energy has yet to be isolated and measured scientifically. 
New research is being conducted using sophisticated 
equipment that may verify the existence of energy chan- 
nels as defined by the Chinese system. Despite the lack 
of scientific validation, the results of energy techniques 
including qigong and acupuncture have gained wide- 
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spread interest and respect. Furthermore, qigong masters 
have demonstrated to Western observers astounding con- 
trol over many physical functions, and some have even 
shown the ability to increase electrical voltage measured 
on their skin’s surface. Most of the research and docu- 
mentation of gigong’s effectiveness for medical condi- 
tions has been conducted in China, and is slowly becom- 
ing more available to English readers. 


Training and certification 


In China, qigong has been subject to much govern- 
ment regulation, from banning to increased requirements 
for teachers. In the United States at this time, qigong has 
not been regulated. Different schools may provide 
teacher training, but there are no generally accepted 
training standards. Qigong teachings may vary, depend- 
ing on the founder of the school, who is often an 
acknowledged Chinese master. The organizations listed 
below can provide further information to consumers. 


Resources 


BOOKS 

Lui, Dr. Hong, and Paul Perry. Mastering Miracles: The Heal- 
ing Art of Qi Gong as Taught by a Master. New York: 
Warner Books, 1997. 

MacRichie, Mames. Chi Kung: Cultivating Personal Energy. 
Boston: Element, 1993. 

Reid, Daniel. A Complete Guide to Chi Gung. Boston: Shamb- 
hala, 1998. 

Tzu, Lao. The Tao Te Ching: A New English Version, translated 
by Stephen Mitchell. New York: HarperCollins: 1988. 


PERIODICALS 

Qi: The Journal of Traditional Eastern Health and Fitness. PO 
Box 221343. Chantilly, VA 22022. (202) 378 3859. 

Qigong Magazine. PO Box 31578. San Francisco, CA 94131. 
(800) 824-2433. 


ORGANIZATIONS 

Chinese National Chi Kung Institute. PO Box 31578. San 
Francisco, CA 94131. (800) 824-2433. 

International Chi Kung/Qi Gong Directory. 2730 29th Street. 
Boulder, CO 80301. (303) 442-3131. 

Qigong Human Life Research Foundation. PO Box 5327. 
Cleveland, OH 44101. (216) 475-4712. 


Douglas Dupler 
Quadriplegia see Paralysis 
Quarantine see Isolation 


Quinidine see Antiarrhythmic drugs 
Quinine see Antimalarial drugs 
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Rabbit fever see Tularemia 


| Rabies 


Definition 


Rabies is an acute viral disease of the central nervous 
system that affects humans and other mammals. It is 
almost exclusively transmitted through saliva from the 
bite of an infected animal. Another name for the disease is 
hydrophobia, which literally means “fear of water,” a 
symptom shared by half of all people infected with rabies. 
Other symptoms include fever, depression, confusion, 
painful muscle spasms, sensitivity to touch, loud noise, 
and light, extreme thirst, painful swallowing, excessive 
salivation, and loss of muscle tone. If rabies is not pre- 
vented by immunization, it is essentially always fatal. 


Description 


Worldwide, approximately 15,000 cases of human 
rabies continue to occur annually. Remarkably, although 
more than one million persons in the United States are 
bitten each year by animals, on average, only one or two 
persons die from the disease each year. Nevertheless, 
with the continued encroachment of humans on animal 
habitats, both for housing and recreational purposes, 
rabies remains a public health concern. 


Both domestic and wild animals may transmit rabies. 
With the widespread vaccination of domesticated ani- 
mals in the United States, dogs in particular, the number 
of cases of rabies has significantly declined. In 1955 
domesticated animals, especially dogs, constituted 47% 
of the reported rabies cases. By 1994, fewer than 2% of 
positive tests occurred in dogs. In fact, in the 1990s, cats 
outnumbered dogs as transmitters of the disease. As of 
1997, most cases of rabies are in wild animals, particular- 
ly bats, raccoons, skunks, foxes, wolves, and coyotes. 
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Anyone who has been bitten by an animal, regard- 
less of age or sex, can contract rabies. However, people 
whose occupations involve routine exposure to a domes- 
tic animal that has not been immunized or to wildlife are 
at a greater risk for getting the disease. As a result, cave 
explorers, farm and ranch workers, animal trainers and 
caretakers, forest rangers, animal exterminators, some 
laboratory workers, and veterinarians are at a higher risk. 


Causes and symptoms 


Rabies is caused by a rod- or bullet-shaped virus in 
the family Rhabdoviridae. The virus is usually transmit- 
ted via an animal bite, however, cases have also been 
reported in which the virus penetrated the body through 
infected saliva, moist tissues such as the eyes or lips, a 
scratch on the skin, or the transplantation of infected tis- 
sues. Inhalation of the virus in the air, as might occur in a 
highly populated bat cave, is also thought to occur. 


From the bite or other area of penetration, the virus 
multiplies as it spreads along nerves that travel away 
from the spinal cord and brain (efferent nerves) and into 
the salivary glands. The rabies virus may lie dormant in 
the body for several weeks or months, but rarely much 
longer, before symptoms appear. Initially, the area 
around the bite may burn and be painful. Early symp- 
toms may also include a sore throat, low-grade fever, 
headache, loss of appetite, nausea and vomiting, and 
diarrhea. Painful spasms develop in the muscles that 
control breathing and swallowing. The individual may 
begin to drool thick saliva and may have dilated or irreg- 
ular pupils, increased tears and perspiration, and low 
blood pressure. 


Later, as the disease progresses, the patient becomes 
agitated and combative and may exhibit increased mental 
confusion. The affected person usually becomes sensitive 
to touch, loud noises, and bright lights. The victim also 
becomes extremely thirsty, but is unable to drink because 
swallowing is painful. Some patients begin to dread water 
because of the painful spasms that occur. Other severe 
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Rabies 


symptoms during the later stage of the disease include 
excessive salivation, dehydration, and loss of muscle 
tone. Death usually occurs three to 20 days after symp- 
toms have developed. Unfortunately, recovery is very rare. 


Diagnosis 


After the onset of symptoms, blood tests and cere- 
brospinal fluid (CSF) analysis tests will be conducted. 
CSF will be collected during a procedure called a lumbar 
puncture in which a needle is used to withdraw a sample 
of CSF from the area around the spinal cord. The CSF 
tests do not confirm diagnosis but are useful in ruling out 
other potential causes for the patient’s altered mental state. 


The two most common diagnostic tests are the fluo- 
rescent antibody test and isolation of the rabies virus from 
an individual’s saliva or throat culture. The fluorescent 
antibody test involves taking a small sample of skin (biop- 
sy) from the back of the neck of the patient. If specific pro- 
teins, called antibodies, that are produced only in response 
to the rabies virus are present, they will bind with the fluo- 
rescent dye and become visible. Another diagnostic proce- 
dure involves taking a corneal impression in which a swab 
or slide is pressed lightly against the cornea of the eye to 
determine whether viral material is present. 


Treatment 


Because of the extremely serious nature of a rabies 
infection, the need for rabies immunizations will be care- 
fully considered for anyone who has been bitten by an 
animal, based on a personal history and results of diag- 
nostic tests. 


If necessary, treatment includes the following: 


¢ The wound is washed thoroughly with medicinal soap 
and water. Deep puncture wounds should be flushed 
with a catheter and soapy water. Unless absolutely nec- 
essary, a wound should not be sutured. 


e Tetanus toxoid and antibiotics will usually be adminis- 
tered. 


e Rabies vaccination may or not be given, based on the 
available information. If the individual was bitten by a 
domestic animal and the animal was captured, the ani- 
mal will be placed under observation in quarantine for 
ten days. If the animal does not develop rabies within 
four to seven days, then no immunizations are required. 
If the animal is suspected of being rabid, it is killed, and 
the brain is examined for evidence of rabies infection. 
In cases involving bites from domestic animals where 
the animal is not available for examination, the decision 
for vaccination is made based on the prevalence of 
rabies within the region where the bite occurred. If the 
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bite was from a wild animal and the animal was cap- 
tured, it is generally killed because the incubation peri- 
od of rabies is unknown in most wild animals. 


If necessary, the patient is vaccinated immediately, gen- 
erally through the administration of human rabies 
immune globulin (HRIG) for passive immunization, 
followed by human diploid cell vaccine (HDCV) or 
rabies vaccine adsorbed (RVA) for active immuniza- 
tion. Passive immunization is designed to provide the 
individual with antibodies from an already immunized 
individual, while active immunization involves stimu- 
lating the individual’s own immune system to produce 
antibodies against the rabies virus. Both rabies vaccines 
are equally effective and carry a lower risk of side 
effects than some earlier treatments. Unfortunately, 
however, in underdeveloped countries, these newer vac- 
cines are usually not available. Antibodies are adminis- 
tered to the patient in a process called passive immu- 
nization. To do this, the HRIG vaccine is administered 
once, at the beginning of treatment. Half of the dose is 
given around the bite area, and the rest is given in the 
muscle. Inactivated viral material (antigenic) is then 
given to stimulate the patient’s own immune system to 
produce antibodies against rabies. For active immuniza- 
tion, either the HDCV or RVA vaccine is given in a 
series of five injections. Immunizations are typically 
given on days one, three, seven, 14, and 28. 


In those rare instances in which rabies has pro- 
gressed beyond the point where immunization would be 
effective, the patient will be given medication to prevent 
seizures, relieve some of the anxiety, and relieve painful 
muscle spasms. Pain relievers will also be given. In the 
later stages, aggressive supportive care will be provided 
to maintain breathing and heart function. Survival is rare 
but can occur. 


Prognosis 


If preventative treatment is sought promptly, rabies 
need not be fatal. Immunization is almost always effec- 
tive if started within two days of the bite. Chance of 
effectiveness declines, however, the longer vaccination is 
put off. It is, however, important to start immunizations, 
even if it has been weeks or months following a suspect- 
ed rabid animal bite, because the vaccine can be effective 
even in these cases. If immunizations do not prove effec- 
tive or are not received, rabies is nearly always fatal with 
a few days of the onset of symptoms. 


Prevention 


The following precautions should be observed in 
environments where humans and animals may likely 
come into contact. 
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KEY TERMS 


Active immunization—Treatment that provides 
immunity by challenging an individual’s own 
immune system to produce antibody against a par- 
ticular organism, in this case the rabies virus. 


Antibody—A specific protein produced by the 
immune system in response to a specific foreign 
protein or particle called an antigen. 


Biopsy—The removal of a small sample of tissue 
for diagnostic purposes. 


Efferent nerves—Nerves that convey impulses 
away from the central nervous system to the 
periphery. 

Fluorescent antibody test (FA test)—A test in 
which a fluorescent dye is linked to an antibody 
for diagnostic purposes. 


Lumbar puncture—A procedure that involves 
withdrawing a small sample of cerebrospinal fluid 
from the back around the spinal cord. 


Passive immunization—Treatment that provides 
immunity through the transfer of antibodies 
obtained from an immune individual. 


Rhabdovirus—A type of virus named for its rod- or 
bullet-like shape. 


Domesticated animals, including household pets, 
should be vaccinated against rabies. Semi-annual 
booster shots are required to maintain immunity. 


Wild animals should not be touched or petted, no mat- 
ter how friendly an animal may appear. It is also impor- 
tant not to touch an animal that appears ill or passive, or 
whose behavior seems odd, such as failing to show the 
normal fear of humans. These are all possible signs of 
rabies. Many animals, such as raccoons and skunks, are 
nocturnal and their activity during the day should be 
regarded as suspicious. 


e Do not interfere with fights between animals. 


e Because rabies is transmitted through saliva, a person 
should wear rubber gloves when handling a pet that has 
had an encounter with a wild animal. 


e Windows and doors should be screened. Some victims 
of rabies have been attacked by infected animals, partic- 
ularly bats, that entered through unprotected openings. 


e State or county health departments should be consulted 
for information about the prevalence of rabies in an 
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area. Some areas, such as New York City, have been 
rabies-free, only to have the disease reintroduced at a 
later time. 


¢ Preventative vaccination against rabies should be con- 
sidered if you are in an occupation that involves fre- 
quent contact with wild animals or non-immunized 
domestic animals. 


¢ Bites from mice, rats, or squirrels rarely require rabies 
prevention because these rodents are typically killed by 
any encounter with a larger, rabid animal, and would, 
therefore, not be carriers. 


¢ If traveling, ask about the prevalence of the disease in 
the area because rabies is more prevalent in other coun- 
tries. 


Resources 


BOOKS 

Cockrum, E. Lendell. Rabies, Lyme Disease, Hanta Virus, and 
Other Animal-Borne Human Diseases in the United States 
and Canada. Tucson: Fisher Books, 1997. 

Corey, Lawrence. “Rabies Virus and Other Rhabdoviruses.” In 
Harrison’ s Principles of Internal Medicine, ed. Anthony 
S. Fauci, et al. New York: McGraw-Hill, 1997. 
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i Radial keratotomy 


Definition 


Radial keratotomy (RK) is a type of eye surgery 
used to correct myopia (nearsightedness). It works by 
changing the shape of the cornea—the transparent part of 
the eye that covers the iris and the pupil. 


Purpose 


About 25-30% of all people in the world are near- 
sighted and need eyeglasses or contact lenses for dis- 
tance vision to be clear. For a number of reasons, some 
people don’t like wearing corrective lenses. Some feel 
unattractive in eyeglasses. Others worry about not being 
able to see without their glasses in an emergency, such as 
a house fire or a burglary. Both glasses and contact lenses 
can be scratched, broken, or lost. In addition, contact 
lenses require special care and can irritate the eyes. 


Radial keratotomy was introduced in North America 
in 1978. Since then doctors have improved the technique, 
and its results have become more predictable. Radial ker- 
atotomy is one of several surgical techniques to correct 


2803 


AWI0}0}2194 [eIPeY 


Radial keratotomy 


nearsightedness, reducing or eliminating the need for 
corrective lenses. It is most successful in patients with a 
low to moderate amount of nearsightedness—people 
whose eyes require up to -5.00 diopters of correction. A 
diopter (D) is a unit of measure of focusing power. 
Minus lenses correct nearsightedness. 


Precautions 


Not every nearsighted person is a good candidate for 
radial keratotomy. This type of surgery cannot help peo- 
ple whose nearsightedness is caused by keratoconus, a 
rare condition in which the cornea is cone shaped. The 
procedure usually is not done on patients under 18, 
because their eyes are still growing and changing shape. It 
is important that visual status is stable. Women who are 
pregnant, have just given birth, or are breast-feeding 
should not have the surgery because hormonal changes 
may cause temporary changes in the cornea. In addition, 
anyone with glaucoma or with any disease that interferes 
with healing (e.g., rheumatoid arthritis, lupus erythe- 
matosus, or uncontrolled diabetes) should not have RK. 


Radial keratotomy weakens the cornea, making it 
vulnerable to injuries even long after the surgery. Getting 
hit in the head after having RK can cause the cornea to 
tear and can lead to blindness. For this reason, the proce- 
dure is not recommended for people who engage in 
sports that could result in a blow to the head (1.e., karate 
or racquetball). 


It is important to keep in mind that RK is a perma- 
nent procedure and that success cannot be guaranteed. 
An experienced eye surgeon can estimate how likely it is 
that the surgery will help a particular patient, but that is 
just an estimate. There is no way to know for sure 
whether the surgery will improve eyesight enough to 
eliminate the need for corrective lenses. Vision usually 
improves after RK, but it is not always perfect. Anyone 
who decides to have RK should be prepared to accept 
less-than-perfect vision after surgery, which may neces- 
sitate the continued use of glasses or contact lenses. This 
surgery does not eliminate the need for reading glasses. 
Actually, someone who didn’t need reading glasses 
before surgery because their myopia allowed near vision 
to be clear may find themselves needing reading glasses. 
Patients must ask about this prior to surgery. 


Anyone considering RK should also be aware that 
certain professions, including branches of the military, 
are not open to people who have had the procedure. 


A reputable ophthalmologist will discuss the risks of 
the procedure and should tell anyone considering it that 
perfect vision can’t be guaranteed. Patients should be wary 
of any doctor who tries too hard to “sell” them on RK. 
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Description 


In a person with clear vision, light passes through 
the cornea and the lens of the eye and focuses on a mem- 
brane lining the back of the eye called the retina. In a 
person with myopia, the eyeball is usually too long, so 
light focuses in front of the retina. Radial keratotomy 
reduces myopia by flattening the cornea. This reduces 
the focusing power of the cornea allowing light to focus 
further back onto the retina (or at least closer to it), form- 
ing a clearer image. 


A surgeon performing RK uses a very small dia- 
mond-blade knife to makes four to eight radial incisions 
around the edge of the cornea. These slits are made in a 
pattern that resembles the spokes of wheel. As the cornea 
heals, its center flattens out. 


Radial keratotomy is usually performed in an oph- 
thalmologist’s office. Before the surgery begins, the 
patient may be given medicine to help him or her relax. A 
local anesthetic—usually in the form of eye drops—is 
used to numb the eye, but the patient remains conscious 
during the procedure. The surgeon looks through a surgi- 
cal microscope while making the slits. The treatment 
usually takes no more than 30 minutes. 


Some ophthalmologists will perform RK on both 
eyes at once but others prefer to do one eye at a time. It 
once was thought that surgeons could use the results of 
the first eye to predict how the well the procedure would 
work on the second eye. However, a study published in 
1997 found that this was not the case. The authors of the 
study cautioned that there might be other reasons not to 
operate on both eyes at once, such as increased risk of 
infection and other complications. 


The cost for RK depends on the surgeon, but usually 
ranges from $1,000-$1,500 per eye. Medical insurance 
usually does not cover RK, because it is considered an 
elective procedure—one that people choose to have done. 


Preparation 


Before beginning the procedure, the surgeon marks 
an area in the center of the cornea called the optical zone. 
This is the part of the cornea that one sees through (it’s 
the area over the pupil). No cuts are made in this region. 
The surgeon also measures the cornea’s thickness, to 
decide how deep the slits should be. 


Aftercare 


After the surgery is over, the anesthetic wears off. 
Some patients feel slight pain and are given eye drops 
and medications to relieve their discomfort. For several 
days after the surgery, the eye that was treated may feel 
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Radial keratotomy scars on the cornea of an eye. (Photograph by Bob Masini, Phototake NYC. Reproduced by permission.) 


scratchy and look red. This is normal. The eye may also 
water, burn slightly, and be sensitive to light. 


As with any type of surgery, it is important to guard 
against infection. Patients are given eye drops to protect 
against infection and may be told to use them for several 
weeks after the surgery. Because RK weakens the cornea 
it is important to protect the head and eyes. 


The cornea heals slowly, and full recovery can take 
several months (another reason not to have the surgery 
done on both eyes at the same time). While the cornea is 
healing, patients may experience these problems: 


e Variations in vision. Eyesight may be better in the 
morning than in the evening or vice versa. 


e Temporary pain. 
e Increased glare. 


e Starburst or halo effects. Rays or rings of light around 
lights at night. 


e Hyperopic shift. As the cornea flattens, vision may 
become more farsighted (hyperopic). For this reason, 
the surgeon may initially undercorrect the patient. This 
gradual shift may occur over several years. 
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If RK does not completely correct a person’s near- 
sightedness, glasses or contact lenses may be needed. In 
general, people who were able to wear contact lenses 
before the procedure can still wear them afterward. Even 
patients whose nearsightedness was corrected may still 
need glasses for reading. This is especially true for mid- 
dle-aged and older patients. The lens of the eye stiffens 
with age, making reading glasses necessary (presby- 
opia). Radial keratotomy does not correct this problem. 


The surgeon who performs the RK procedure will 
tell the patient how often to return for follow-up visits. 
Often, two to four visits are needed, including one the 
day after surgery. It is also important to know what side 
effects should be reported immediately to the surgeon 
(e.g., pain or nausea). 


Risks 


Complications from RK are rare, but they can occur. 
These include: 


e cataract, (a clouding of the lens of the eye, resulting in 
partial or total loss of vision) 


e serious infection 


e lasting pain 
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e rips along an incision, especially after being hit in the 
head or eye 


e loss of vision 
e chance of overcorrection (hyperopic shift) 


The chances of complications are reduced when the 
surgery is done by an ophthalmologist with a lot of expe- 
rience in RK. Younger patients also tend to heal faster. 


Normal results 


The desired result of radial keratotomy is a reduc- 
tion in myopia. A major study by the National Eye Insti- 
tute, reported in 1994, tracked the success of RK in 374 
patients who had had the procedure done 10 years earlier. 
The study found that: 


e 85% had at least 20/40 vision (the acuity considered 
good enough to drive without glasses) 


e 70% did not need glasses or contact lenses for distance 
vision 

e 53% had 20/20 vision without glasses 

e 30% still needed glasses or contact lenses to see clearly 

e 1-3% had worse vision than before they had RK 

e 40% had a hyperopic shift 


As with all surgeries, RK has risks. These risks 
include having worse vision than before the surgery; 
halos; glare; and although rare, blindness. Some afteref- 
fects, such as halos or glare may last for years. Other 
refractive surgeries, such as photorefractive keratectomy 
(PRK) and laser-assisted in situ keratomileusis (LASIK) 
use lasers to change the shape of the cornea and they may 
produce fewer side effects. It is important to speak with 
an experienced eye surgeon who has done many refrac- 
tive surgeries to fully understand the options and risks 
involved before making a decision. 


Resources 


PERIODICALS 

Brink, Susan. “Sculptors of Better Vision.” U.S. News & World 
Report 118 (22 May 1995): 66+. 

Harding, Anne. “A Closer Look at Eye Surgery.” Harvard 
Health Letter 21 (June 1996): 4+. 

Segal, Marian. “Eye Surgery Helps Some See Better.” FDA 
Consumer 29 (July/Aug. 1995): 15+. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 
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KEY TERMS 


Cornea—The transparent part of the eye that cov- 
ers the iris and the pupil. 


Diopter (D)—Unit describing the amount of 
focusing power of a lens. 


Iris—The colored part of the eye. 


Laser-assisted in situ keratomileusis (LASIK)—A 
type of refractive eye surgery using a laser and 
another instrument to change the shape of the 
cornea. 


Local anesthetic—Used to numb an area where 
surgery or another procedure is to be done, with- 
out causing the patient to lose consciousness. 


Myopia—Nearsightedness. People with myopia 
cannot see distant objects clearly. 


Ophthalmologist—A physician who specializes in 
treating eyes. 


Photorefractive keratectomy (PRK)—A type of 
refractive eye surgery using a laser to change the 
shape of the cornea. 


Pupil—tThe part of the eye that looks like a black 
circle in the center of the iris. It is actually an 
opening through which light passes. 


Retina—A membrane lining the back of the eye 
onto which light is focused to form images. 


American Society of Cataract & Refractive Surgery. 4000 
Legato Road, Suite 850, Fairfax, VA 22033. (703) 591- 
2220. <http://www.ascrs.org>. 


Nancy Ross-Flanigan 


I Radiation injuries 


Definition 


Radiation injuries is damage caused by ionizing 
radiation emitted by the sun, x-ray machines, and 
radioactive elements. 


Description 


Radio and television signals, radar, heat, infrared, 
ultraviolet, sunlight, starlight, cosmic rays, gamma rays, 
and x rays all belong to the electromagnetic spectrum 
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and differ only in their relative energy, frequency, and 
wavelength. These waves all travel at the speed of light, 
and unlike sound they can all travel through empty space. 
The frequencies above visible light have enough energy 
to penetrate and cause damage to living tissue, damage 
that can be as minor as a sunburn caused by ultraviolet 
light or as extreme as the incineration of Hiroshima, 
Japan, during World War II. Lower frequencies do not 
penetrate, but can cause eye and skin damage, primarily 
due to the heat they transmit. 


Atomic particles can also have enough energy to do 
damage. They come from radioactive isotopes as they 
decay to stable elements. Electrons are called beta parti- 
cles when they radiate. Alpha particles are the nuclei of 
helium atoms—two protons and two neutrons—without 
the surrounding electrons. Alpha particles are too large to 
penetrate a piece of paper unless they are greatly acceler- 
ated in electric and magnetic fields. Other subatomic par- 
ticles are much less common outside of nuclear reactors 
and particle accelerators. 


The energy of electromagnetic radiation is a direct 
function of its frequency. The high-energy, high-frequen- 
cy waves, which can penetrate solids to various depths, 
cause damage by separating molecules into electrically 
charged pieces, a process known as ionization. Atomic 
particles, cosmic rays, gamma rays, x rays, and some 
ultraviolet are called ionizing radiation. The pieces they 
generate are called free radicals. They act like acid, but 
they last only fractions of a second before they revert to 
harmless forms. Adjusting the energy of therapeutic radi- 
ation can select a depth at which it will do the most dam- 
age. Ionizing radiation also does damage to chromo- 
somes by breaking strands of DNA. DNA is so good at 
repairing itself that both strands of the double helix must 
be broken to produce genetic damage. 


Because radiation is energy, it can be measured. 
There are a number of units used to quantify radiation 
energy. Some refer to effects on air, others to effects on 
living tissue. The roentgen, named after Wilhelm Conrad 
Roentgen, who discovered x rays in 1895, measures ion- 
izing energy in air. A rad expresses the energy transferred 
to tissue. The rem measures tissue response. A roentgen 
generates about a rad of effect and produces about a rem 
of response. The gray and the sievert are international 
units equivalent to 100 rads and rems, respectively. A 
curie, named after French physicists who experimented 
with radiation, is a measure of actual radioactivity given 
off by a radioactive element, not a measure of its effect. 
The average annual human exposure to natural back- 
ground radiation is roughly 3 milliSieverts (mSv). 


It is reasonable to presume that any amount of ioniz- 
ing radiation will produce some damage. However, there 
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This person’s nose is inflamed and scaly due to radiation 
exposure. (Custom Medical Stock Photo. Reproduced by per- 
mission.) 


is radiation everywhere, from the sun (cosmic rays) and 
from traces of radioactive elements in the air (radon) and 
the ground (uranium, radium, carbon-14, potassium-40 
and many others). Earth’s atmosphere protects us from 
most of the sun’s radiation. Living at 5,000 feet altitude 
in Denver, Colorado, doubles exposure to radiation, and 
flight in a commercial airliner increases it 150-fold by 
lifting us above 80% of that atmosphere. Because no 
amount of radiation is perfectly safe and because radia- 
tion is ever present, arbitrary limits have been established 
to provide some measure of safety for those exposed to 
unusual amounts. Less than 1% of them reach the current 
annual permissible maximum of 50 mSv. 


One of the most remarkable bits of information to 
come out of studies of Japanese people exposed to atom- 
ic bomb irradiation in 1945 is the absence of genetic 
damage to survivors. Forty years of studying 76,000 chil- 
dren has detected no increase in abnormal pregnancies or 
chromosomes. This evidence suggests that it takes about 
1 Sv of gonad radiation to double human mutations 
caused by background radiation, and that background 
radiation causes less than 1% of these mutations. Other 
organisms are much more susceptible than humans to 
mutations from radiation. 


Ionizing radiation has many uses in medicine, both 
in diagnosis and in treatment. X rays and CT scanners 
use it to form images of the body’s insides. Nuclear med- 
icine uses radioactive isotopes to diagnose and to treat 
medical conditions. In the body, radioactive elements 
localize to specific tissues and give off tiny amounts of 
radiation. Detecting that radiation provides information 
on both anatomy and function. Radioactive chemicals are 
also used to treat certain conditions, most commonly an 
overactive thyroid. Because the thyroid is the only gland 
in the body to utilize iodine, all iodine in the body is con- 
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centrated there. A radioactive isotope of iodine (1-131) 
will gradually destroy overactive thyroid tissue, curing 
the disease. The dosage must be carefully measured and 
even then sometimes does too good a job. Since it is easi- 
er to replace inadequate thyroid than to deal with too 
much, this treatment is very acceptable. 


Early workers with x rays frequently died from its long 
term effects, notably leukemia. Wrist watches used to glow 
in the dark due to radium that was painted on the dial and 
watch hands. This work was done by workers who moist- 
ened their brushes with their tongues. Many of them devel- 
oped cancer of the tongue. After lessons like these, most 
sources of man-made radioactivity have been eliminated 
from the environment. Watches no longer glow in the dark 
from radium. Shoe salesmen no longer use fluoroscopes to 
check shoes for a proper fit. Today, doses used for medical 
examinations are ordinarily too small to be of concern. 
Methods of magnification, lead shielding, and a greater 
awareness of the risks have all but eliminated the danger 
from diagnostic radiation. It adds on average only 0.6 Sv a 
year, or 20% of the background radiation. Nevertheless, 
people who work around x rays monitor their exposure, 
because there is no such thing as a completely safe dose. 


It is therapeutic, accidental, and deliberate radiation 
that does the obvious damage. There has not been much 
in the way of deliberate radiation damage since Nagasa- 
ki, but accidental radiation exposure happens periodical- 
ly. Between 1945 and 1987, there were 285 nuclear reac- 
tor accidents, injuring over 1,550 people and killing 64. 
The most striking example, and the only one to endanger 
the public, was the meltdown of the graphite core nuclear 
reactor at Chernobyl in 1986, which spread a cloud of 
radioactive particles across the entire continent of 
Europe. Information about radiation effects is still being 
gathered from that disaster. There have also been a few 
accidents with medical and industrial radioactivity. 


Nevertheless, it is believed that radiation is responsi- 
ble for less than 1% of all human disease and for about 
3% of all cancers. This figure does not include lung can- 
cer from environmental radon, because that information 
is unknown. The figure could be significant, but it is 
greatly confounded by the similar effects of tobacco. 


Because cancers are usually faster growing than 
their host tissues, they can be selectively killed by care- 
fully measured radiation. This is most true of the lym- 
phomas. Other cancers are less radiosensitive. Whenever 
radiation is used to treat cancer, care must be taken to 
measure the dose carefully and aim it as accurately as 
possibly. Even so, many cancers differ so little from the 
surrounding tissue in their sensitivity that undesirable 
damage is unavoidable. Skin will become thin making 
the blood vessels very visible. Bowels will become irri- 
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tated and cause vomiting and diarrhea. Other organs 
may scar and decrease their function. Bone marrow is 
always at risk of damage. Fortunately, the bone marrow 
is so widely spread throughout the body that localized 
treatment damages only a part of it. A typical therapeutic 
dose of radiation to a localized area is about 2 Gy (grays) 
per day, repeated at intervals to a total dose that varies 
with the type of cancer being treated. 


Newer techniques of directing radiation are provid- 
ing greater safety for equivalent tumor doses of radiation. 
One method uses several different beams of radiation so 
that only the point of their convergence receives the full 
dose. A gamma knife is a new surgical tool that focuses 
radiation with extreme accuracy in three dimensions, 
sparing closely surrounding tissue from the radiation 
effects. It focuses 201 Cobalt-60 or linear accelerator 
sources without need for a surgical incision. 


Causes and symptoms 


Radiation can damage every tissue in the body. The 
particular manifestation will depend upon the amount of 
radiation, the time over which it is absorbed, and the sus- 
ceptibility of the tissue. The fastest growing tissues are 
the most vulnerable, because radiation as much as triples 
its effects during the growth phase. Bone marrow cells 
that make blood are the fastest growing cells in the body. 
A fetus in the womb is equally sensitive. The germinal 
cells in the testes and ovaries are only slightly less sensi- 
tive. Both can be rendered useless with very small doses 
of radiation. More resistant are the lining cells of the 
body—skin and intestines. Most resistant are the brain 
cells, because they grow the slowest. 


The relative sensitivity of various tissues gives a 
good idea of the wide range that presents itself. The num- 
bers represent the minimum damaging doses; a gray and a 
sievert represent roughly the same amount of radiation: 


e fetus—2 grays (Gy) 

e bone marrow—2 Gy 

e ovary—2-3 Gy 

* testes—S—15 Gy 

e lens of the eye—5 Gy 

e child cartilage—10 Gy 
e adult cartilage—60 Gy 
e child bone—20 Gy 

e adult bone—60 Gy 

e kidney—23 Gy 

e child muscle—20-30 Gy 
e adult muscle—100+ Gy 
e intestines—45-—55 Gy 
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e brain—50 Gy 


Notice that the least of these doses is a thousand times 
greater than the background exposure and nearly 50 times 
greater than the maximum permissible annual dosage. 


The length of exposure makes a big difference in 
what happens. Over time the accumulating damage, if 
not enough to kill cells outright, distorts their growth and 
causes scarring and/or cancers. In addition to leukemias, 
cancers of the thyroid, brain, bone, breast, skin, stomach, 
and lung all arise after radiation. Damage depends, too, 
on the ability of the tissue to repair itself. Some tissues 
and some types of damage produce much greater conse- 
quences than others. 


Immediately after sudden irradiation, the fate of the 
patient depends mostly on the total dose absorbed. This 
information comes mostly from survivors of the atomic 
bomb blasts over Japan in 1945. 


e Massive doses incinerate immediately and are not dis- 
tinguishable from the heat of the source. 


e A sudden whole body dose over 50 Sv produces such 
profound neurological, heart, and circulatory damage 
that patients die within the first two days. 


e Doses in the 10-20 Sv range affect the intestines, 
stripping their lining and leading to death within 
three months from vomiting, diarrhea, starvation, and 
infection. 


e Victims receiving 6—10 Sv all at once usually escape an 
intestinal death, facing instead bone marrow failure and 
death within two months from loss of blood coagula- 
tion factors and the protection against infection provid- 
ed by white blood cells. 


e Between 2-6 Sv gives a fighting chance for survival if 
victims are supported with blood transfusions and 
antibiotics. 


e One or two Sv produces a brief, non-lethal sickness 
with vomiting, loss of appetite, and generalized dis- 
comfort. 


Treatment 


It is clearly important to have some idea of the dose 
received as early as possible, so that attention can be 
directed to those victims in the 2—10 Sv range that might 
survive with treatment. Blood transfusions, protection 
from infection in damaged organs, and possibly the use 
of newer stimulants to blood formation can save many 
victims in this category. 


Local radiation exposures usually damage the skin 
and require careful wound care, removal of dead tissue, 
and skin grafting if the area is large. Again infection 
control is imperative. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


DNA—Deoxyribonucleic acid. The chemical of 
chromosomes and hence the vehicle of heredity. 


Gonad—Testes in males, ovaries in women—the 
organs that produce germ cells for future genera- 
tions. 


Isotope—An unstable form of an element that 
gives off radiation to become stable. Elements are 
characterized by the number of electrons around 
each atom. One electron’s negative charge bal- 
ances the positive charge of each proton in the 
nucleus. To keep all those positive charges in the 
nucleus from repelling each other (like the same 
poles of magnets), neutrons are added. Only cer- 
tain numbers of neutrons work. Other numbers 
cannot hold the nucleus together, so it splits apart, 
giving off ionizing radiation. Sometimes one of the 
split products is not stable either, so another split 
takes place. The process is called radioactivity. 


Leukemia—Cancer of the white blood cells found 
in bone marrow. 


Lymphoma—Cancer of lymphatic tissue, includ- 
ing Hodgkin’s disease. 


Alternative treatment 


There is considerable interest these days in benevo- 
lent chemicals called “free radical scavengers.” How 
well they work is yet to be determined, but population 
studies strongly suggest that certain diets are better than 
others, and that those diets are full of free radical scav- 
engers, otherwise known as antioxidants. The recom- 
mended ingredients are beta-carotene, vitamins E and 
C, and selenium, all available as commercial prepara- 
tions. Beta-carotene is yellow-orange and is present in 
yellow and orange fruits and vegetables. Vitamin C can 
be found naturally in citrus fruits. Traditional Chinese 
medicine (TCM) and acupuncture, botanical medi- 
cine, and homeopathy all have contributions to make to 
recovery from the damage of radiation injuries. The 
level of recovery will depend on the exposure. Consult- 
ing practitioners trained in these modalities will result in 
the greatest benefit. 


Resources 


BOOKS 
Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 
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Upton, Arthur C. “Radiation Injury.” In Cecil Textbook of Med- 
icine, ed. J. Claude Bennett and Fred Plum. Philadelphia: 
W. B. Saunders Co., 1996. 

Weil, Andrew. Natural Health, Natural Medicine. Boston: 
Houghton Mifflin, 1995. 


J. Ricker Polsdorfer, MD 


Radiation sickness see Radiation injuries 


I Radiation therapy 


Definition 


Radiation therapy, sometimes called radiotherapy, x- 
ray therapy radiation treatment, cobalt therapy, electron 
beam therapy, or irradiation uses high energy, penetrating 
waves or particles such as x rays, gamma rays, proton 
rays, or neutron rays to destroy cancer cells or keep them 
from reproducing. 


Purpose 


The purpose of radiation therapy is to kill or damage 
cancer cells. Radiation therapy is a common form of can- 
cer therapy. It is used in more than half of all cancer 
cases. Radiation therapy can be used: 


e alone to kill cancer 


e before surgery to shrink a tumor and make it easier to 
remove 


e during surgery to kill cancer cells that may remain in 
surrounding tissue after the surgery (called intraopera- 
tive radiation) 


e after surgery to kill cancer cells remaining in the body 


e to shrink an inoperable tumor in order to and reduce 
pain and improve quality of life 


e in combination with chemotherapy 


For some kinds of cancers such as early-stage 
Hodgkin’s disease, non-Hodgkin’s lymphoma, and cer- 
tain types of prostate, or brain cancer, radiation therapy 
alone may cure the disease. In other cases, radiation ther- 
apy used in conjunction with surgery, chemotherapy, or 
both, increases survival rates over any of these therapies 
used alone. 


Precautions 


Radiation therapy does not make the person having 
the treatments radioactive. In almost all cases, the bene- 
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fits of this therapy outweigh the risks. However radiation 
therapy can have has serious consequences, so anyone 
contemplating it should be sure understand why the treat- 
ment team believes it is the best possible treatment 
option for their cancer. Radiation therapy is often not 
appropriate for pregnant women, because the radiation 
can damage the cells of the developing baby. Women 
who think they might be pregnant should discuss this 
with their doctor. 


Description 


Radiation therapy is a local treatment. It is painless. 
The radiation acts only on the part of the body that is 
exposed to the radiation. This is very different from 
chemotherapy in which drugs circulate throughout the 
whole body. There are two main types of radiation thera- 
py. In external radiation therapy a beam of radiation is 
directed from outside the body at the cancer. In internal 
radiation therapy, called brachytherapy or implant thera- 
py, where a source of radioactivity is surgically placed 
inside the body near the cancer. 


How radiation therapy works 


The protein that carries the code controlling most 
activities in the cell is called deoxyribonucleic acid or 
DNA. When a cell divides, its DNA must also double and 
divide. High-energy radiation kills cells by damaging 
their DNA, thus blocking their ability to grow and 
increase in number. 


One of the characteristics of cancer cells is that they 
grow and divide faster than normal cells. This makes 
them particularly vulnerable to radiation. Radiation also 
damages normal cells, but because normal cells are 
growing more slowly, they are better able to repair radia- 
tion damage than are cancer cells. In order to give normal 
cells time to heal and reduce side effects, radiation treat- 
ments are often given in small doses over a six or seven 
week period. 


External radiation therapy 


External radiation therapy is the most common kind of 
radiation therapy. It is usually done during outpatient visits 
to a hospital clinic and is usually covered by insurance. 


Once a doctor, called a radiation oncologist, deter- 
mines the proper dose of radiation for a particular cancer, 
the dose is divided into smaller doses called fractions. 
One fraction is usually given each day, five days a week 
for six to seven weeks. However, each radiation plan is 
individualized depending on the type and location of the 
cancer and what other treatments are also being used. 
The actual administration of the therapy usually takes 
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about half an hour daily, although radiation is adminis- 
tered for only from one to five minutes at each session. It 
is important to attend every scheduled treatment to get 
the most benefit from radiation therapy. 


Recently, trials have begun to determine if there are 
ways to deliver radiation fractions so that they kill more 
cancer cells or have fewer side effects. Some trials use 
smaller doses given more often. Up-to-date information 
on voluntary participation in clinical trials and where 
they are being held is available by entering the search 
term “radiation therapy” at the following web sites: 


e National Cancer Institute. <http://cancertrials.nci.nih. 
gov> or (800) 4-CANCER. 


e National Institutes of Health Clinical Trials. <http:// 
clinicaltrials.gov>. 


e Center Watch: A Clinical Trials Listing. <http://www. 
centerwatch.com>. 


The type of machines used to administer external 
radiation therapy and the material that provides the radia- 
tion vary depending on the type and location of the can- 
cer. Generally, the patient puts on a hospital gown and lies 
down or sits in a special chair. Parts of the body not 
receiving radiation are covered with special shields that 
block the rays. A technician then directs a beam of radia- 
tion to a pre-determined spot on the body where the can- 
cer is located. The patient must stay still during the 
administration of the radiation so that no other parts of the 
body are affected. As an extra precaution in some treat- 
ments, special molds are made to make sure the body is in 
the same position for each treatment. However, the treat- 
ment itself is painless, like having a bone x-rayed. 


Internal radiation therapy 


Internal radiation therapy is called brachytherapy, 
implant therapy, interstitial radiation, or intracavitary 
radiation. With internal radiation therapy, a bit of 
radioactive material is sealed in an implant (sometimes 
called a seed or capsule). The implant is then placed very 
close to the cancer. The advantage of internal radiation 
therapy is that it concentrates the radiation near the can- 
cer and lessens the chance of damage to normal cells. 
Many different types of radioactive materials can be used 
in the implant, including cesium, iridium, iodine, phos- 
phorus, and palladium. 


How the implant is put near the cancer depends on 
the size and location of the cancer. Internal radiation 
therapy is used for some cancers of the head, neck, thy- 
roid, breast, female reproductive system, and prostate. 
Most people will have the radioactive capsule implanted 
by a surgeon while under either general or local anesthe- 
sia at a hospital or surgical clinic. 
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Patients receiving internal radiation therapy do 
become temporarily radioactive. They must remain in the 
hospital during the time that the implant stays in place. 
The length of time is determined by the type of cancer 
and the dose of radioactivity to be delivered. During the 
time the implant is in place, the patient will have to stay 
in bed and remain reasonably still. 


While the implant is in place, the patient’s contact 
with other people will be limited. Healthcare workers 
will make their visits as brief as possible to avoid expo- 
sure to radiation, and visitors, especially children and 
pregnant women, will be limited. 


The implant usually can be removed in a simple pro- 
cedure without an anesthetic. As soon as the implant is 
out of the body, the patient is no longer radioactive, and 
restrictions on being with other people are lifted. Gener- 
ally people can return to a level of activity that feels com- 
fortable to them as soon as the implant is removed. Occa- 
sionally the site of the implant is sore for some time 
afterwards. This discomfort may limit specific activities. 


In some cases, an implant is left permanently inside 
the body. People who have permanent implants need to 
stay in the hospital and away from other people for the 
first few days. Gradually the radioactivity of the implant 
decreases, and it is safe to be around other people. 


Radioimmunotherapy 


Radioimmunotherapy is a promising way to treat 
cancer that has spread (metastasized) to multiple loca- 
tions throughout the body. Antibodies are immune system 
proteins that specifically recognize and bind to only one 
type of cell. They can be designed to bind only with a cer- 
tain type of cancer cell. To carry out radioimmunotherapy, 
antibodies with the ability to bind specifically to a 
patient’s cancer cells are attached to radioactive material 
and injected into the patient’s bloodstream. When these 
man-made antibodies find a cancer cell, they bind to it. 
Then the radiation kills the cancer cell. This process is 
still experimental, but because it can be used to selective- 
ly attack only cancer cells, it holds promise for eliminat- 
ing cancers that have spread beyond the primary tumor. 


Radiation used to treat cancer 


PHOTON RADIATION. Early radiation therapy used x 
rays like those used to take pictures of bones,or gamma 
rays. X rays and gamma rays are high energy rays com- 
posed of massless particles of energy (like light) called 
photons. The distinction between the two is that gamma 
rays originate from the decay of radioacive substances 
(like radium and cobalt-60), while x rays are generated by 
devices that excite electrons (such as cathode ray tubes 
and linear accelerators). These high energy rays act on 
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Radiation therapy 


cells by disrupting the electrons of atoms within the mole- 
cules inside cells, disrupting cell functions, and most 
importantly stop their ability to divide and make new cells. 


PARTICLE RADIATION. Particle radiation is radiation 
delivered by particles that have mass. Proton therapy has 
been used since the early 1990s. Proton rays consist of 
protons, a type of positively charged atomic particle, 
rather than photons, which have neither mass nor charge. 
Like x rays and gamma rays, proton rays disrupt cellular 
activity. The advantage of using proton rays is that they 
can be shaped to conform to the irregular shape of the 
tumor more precisely than x rays and gamma rays. They 
allow delivery of higher radiation doses to tumors with- 
out increasing damage to the surrounding tissue. 


Neutron therapy is another type of particle radiation. 
Neutron rays are very high-energy rays. They are com- 
posed of neutrons, which are particles with mass but no 
charge. The type of damage they cause to cells is much 
less likely to be repaired than that caused by x rays, 
gamma rays, or proton rays. 


Neutron therapy can treat larger tumors than con- 
ventional radiation therapy. Conventional radiation 
therapy depends on the presence of oxygen to work. 
The center of large tumors lack sufficient oxygen to be 
susceptible to damage from conventional radiation. 
Neutron radiation works in the absence of oxygen, 
making it especially effective for the treatment of inop- 
erable salivary gland tumors, bone cancers, and some 
kinds of advanced cancers of the pancreas, bladder, 
lung, prostate, and uterus. 


Preparation 


Before radiation therapy, the size and location of the 
patient’s tumor are determined very precisely using mag- 
netic resonance imaging (MRI) and/or computed tomog- 
raphy scans (CT scans). The correct radiation dose, the 
number of sessions, the interval between sessions, and 
the method of application are calculated by a radiation 
oncologist based on the tumor type, its size, and the sen- 
sitivity of the nearby tissues. 


The patient’s skin is be marked with a semi-perma- 
nent ink to help the radiation technologist achieve correct 
positioning for each treatment. Molds may be built to 
hold tissues in exactly the right place each time. 


Aftercare 


Many patients experience skin burn, fatigue, nausea, 
and vomiting after radiation therapy regardless of the 
where radiation is applied. After treatment, the skin 
around the site of the treatment may also become sore. 
Affected skin should be kept clean and can be treated 
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like sunburn, with skin lotion or vitamin A and D oint- 
ment. Patients should avoid perfume and scented skin 
products and protect affected areas from the sun. 


Nausea and vomiting are most likely to occur when 
the radiation dose is high or if the abdomen or another 
part of the digestive tract is irradiated. Sometimes nausea 
and vomiting occur after radiation to other regions, but in 
these cases the symptoms usually disappear within a few 
hours after treatment. Nausea and vomiting can be treat- 
ed with antacids, Compazine, Tigan, or Zofran. 


Fatigue frequently starts after the second week of 
therapy and may continue until about two weeks after the 
therapy is finished. Patients may need to limit their activ- 
ities, take naps, and get extra sleep at night. 


Patients should see their oncologist (cancer doctor) at 
least once within the first few weeks after their final radi- 
ation treatment. They should also see an oncologist every 
six to twelve months for the rest of their lives so they can 
be checked to see if the tumor has reappeared or spread. 


Risks 


Radiation therapy can cause anemia, nausea, vomit- 
ing, diarrhea, hair loss, skin burn, sterility, and rarely 
death. However, the benefits of radiation therapy almost 
always exceed the risks. Patients should discuss the risks 
with their doctor and get a second opinion about their 
treatment plan. 


Normal results 


The outcome of radiation treatment varies depending 
on the type, location, and stage of the cancer. For some 
cancers such as Hodgkin’s disease, about 75% of the 
patients are cured. Prostate cancer also responds well to 
radiation therapy. Radiation to painful bony metastases is 
usually a dramatically effective form of pain control. Other 
cancers may be less sensitive to the benefits of radiation. 


Resources 


BOOKS 

Cukier, Daniel, and Virginia McCullough. Coping with Radia- 
tion Therapy: A Ray of Hope. Chicago: Contemporary 
Books, 1996. 

McCay, Judith, and Nancee Hirano. The Chemotherapy & 
Radiation Therapy Survival Guide. 2nd ed. Oakland: New 
Harbinger Publications, 1998. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd. NE, Atlanta GA 
30329-4251. (800) ACS-2345. <http://www.cancer.org>. 

National Association for Proton Therapy. 7910 Woodmont 
Ave., Suite 1303, Bethesda, MD 20814. (301) 913-9360. 
<http://www.proton-therapy.org/Default.htm.>. 
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KEY TERMS 


Anemia—Insufficient red blood cells in the body. 


Antibody—Protein molecule that recognizes and 
binds specifically to a foreign substance in the 
body in order to eliminate it. 


Chemotherapy—lInjecting drugs into the body 
where they circulate and kill cancer cells. 


Computed tomography (CT or CAT) scan—Using 
x rays taken from many angles and computer 
modeling, CT scans help locate and size tumors 
and provide information on whether they can be 
surgically removed. 


Fractionation—A procedure for dividing a dose of 
radiation into smaller treatment doses. 


Gamma rays—Short wavelength, high energy 
electromagnetic radiation emitted by radioactive 
substances. 


Hodgkin’s disease—Cancer of the lymphatic sys- 
tem, characterized by lymph node enlargement 
and the presence of a large polyploid cells called 
Reed-Sternberg cells. 


Magnetic resonance imaging (MRI)—MRI uses 
magnets and radio waves to create detailed cross- 
sectional pictures of the interior of the body. 


OTHER 

Radiation Therapy and You. A Guide to Self-Help During 
Treatment. National Cancer Institute CancerNet Informa- 
tion Service. <http://cancernet.nci.nih.gov>. 


Lorraine Lica 


Radiation treatments see Radiation therapy 


| Radical neck dissection 


Definition 


Radical neck dissection is an operation used to 
remove cancerous tissue in the head and neck. 


Purpose 


The purpose of radical neck dissection is to remove 
lymph nodes and other structures in the head and neck 
that are likely or proven to be malignant. Variations on 
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A specimen taken from radical neck surgery. (Custom Med- 
ical Stock Photo. Reproduced by permission.) 


neck dissections exist depending on the extent of the 
cancer. A radical neck dissection removes the most tis- 
sue. It is done when the cancer has spread widely in the 
neck. A modified neck dissection removes less tissue, 
and a selective neck dissection even less. 


Precautions 


This operation should not be done if cancer has 
metastasized (spread) beyond the head and neck, or if the 
cancer has invaded the bones of the cervical vertebrae 
(the first seven vertebrae of the spinal column) or the 
skull. In these cases, the surgery will not effectively con- 
tain the cancer. 


Description 


Cancers of the head and neck (sometimes inaccu- 
rately called throat cancer) often spread to nearby tissues 
and into the lymph nodes. Removing these structures is 
one way of controlling the cancer. 


Of the 600 lymph nodes in the body, about 200 are in 
the neck. Only a small number of these are removed dur- 
ing a neck dissection. In addition, other structures such as 
muscles, veins, and nerves may be removed during a radi- 
cal neck dissection. These include the sternocleidomas- 
toid muscle (one of the muscles that functions to flex the 
head), internal jugular (neck) vein, submandibular gland 
(one of the salivary glands), and the spinal accessory 
nerve (a nerve that helps control speech, swallowing and 
certain movements of the head and neck). The goal is 
always to remove all the cancer but to save as many com- 
ponents surrounding the nodes as possible. 


Radical neck dissections are done in a hospital under 
general anesthesia by a head and neck surgeon. An inci- 
sion is made in the neck, and the skin is pulled back to 
reveal the muscles and lymph nodes. The surgeon is guid- 
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Radical neck dissection 


A digitized illustration of the human head and chest show- 
ing nasal passages, sinuses, trachea, vascular nerves, as 
well as ribs and parts of the lungs. (Custom Medical Stock 
Photo. Reproduced by permission.) 


ed in what to remove by tests done prior to surgery and by 
examination of the size and texture of the lymph nodes. 


Preparation 


Radical neck dissection is a major operation. Extensive 
tests are done before the operation to try to determine where 
and how far the cancer has spread. These may include 
lymph node biopsies, CT (computed tomography) scans, 
MRI scans, and barium swallows. In addition, standard pre- 
operative blood and liver function tests are performed, and 
the patient will meet with an anesthesiologist before the 
operation. The patient should tell the anesthesiologist about 
all drug allergies and all medication (prescription, non-pre- 
scription, or herbal) that he or she is taking. 


Aftercare 
A person who has had a radical neck dissection will 


stay in the hospital several days after the operation, and 
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KEY TERMS 


Barium swallow—Barium is used to coat the 
throat in order to take x-ray pictures of the tissues 
lining the throat. 


Computed tomography (CT or CAT) scan—Using 
x rays taken from many angles and computer 
modeling, CT scans help size and locate tumors 
and provide information on whether they can be 
surgically removed. 


Lymphatic system—Primary defense against infec- 
tion in the body. The tissues, organs, and channels 
(similar to veins) that produce, store, and transport 
lymph and white blood cells to fight infection. 


Lymph nodes—Small, bean-shaped collections of 
tissue found in lymph vessels. They produce cells 
and proteins that fight infection and filter lymph. 
Nodes are sometimes called lymph glands. 


Malignant—Cancerous. Cells tend to reproduce 
without normal controls on growth and form 
tumors or invade other tissues. 


Metastasize—Spread of cells from the original site 
of the cancer to other parts of the body where sec- 
ondary tumors are formed. 


Magnetic resonance imaging (MRI)—MRI uses 
magnets and radio waves to create detailed cross- 
sectional pictures of the interior of the body. 


sometimes longer if surgery to remove the primary tumor 
was done at the same time. Drains are inserted under the 
skin to remove the fluid that accumulates in the neck area. 
Once the drains are removed and the incision appears to 
be healing well, patients are usually discharged from the 
hospital, but will require follow-up doctor visits. Depend- 
ing on how many structures are removed, a person who 
has had a radical neck dissection may require physical 
therapy to regain use of the arm and shoulder. 


Risks 


The greatest risk in a radical neck dissection is dam- 
age to the nerves, muscles, and veins in the neck. Nerve 
damage can result in numbness (either temporary or per- 
manent) to different regions on the neck and loss of func- 
tion (temporary or permanent) to parts of the neck, 
throat, and shoulder. The more extensive the neck dissec- 
tion, the more function the patient is likely to lose. As a 
result, it is common following radical neck dissection for 
a person to have stooped shoulders, limited ability to lift 
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the arm, and limited head and neck rotation and flexion 
due to the removal of nerves and muscles. Other risks are 
the same as for all major surgery: potential bleeding, 
infection, and allergic reaction to anesthesia. 


Normal results 


Normal lymph nodes are small and show no cancer- 
ous cells under the microscope. 


Abnormal results 


Abnormal lymph nodes may be enlarged and show 
malignant cells when examined under the microscope. 


Resources 


ORGANIZATIONS 

American Cancer Society. National Headquarters, 1599 Clifton 
Road NE, Atlanta, GA 30329. (800) ACS-2345. 
<http://www.cancer.org>. 

Cancer Information Service. National Cancer Institute, Build- 
ing 31, Room 10A19, 9000 Rockville Pike, Bethesda, MD 
20892. (800) 4-CANCER. <http://www.nci.nih.gov/can- 
cerinfo/index.html>. 


OTHER 
The Voice Center at Eastern Virginia Medical School. (February 
17, 2001). <http://www.voice-center.com>. (June 7, 2001). 


John Thomas Lohr 
Tish Davidson, A.M. 


Í Radioactive implants 


Definition 


Radioactive implants are devices that are placed 
directly within cancerous tissue or tumors, in order to 
deliver radiation therapy intended to kill cancerous cells. 


Purpose 


With the use of radioactive implants, the tumor is 
subjected to radioactive activity over a longer period of 
time, as compared to external beam therapy. 


Precautions 


The patient is required to remain in his bed or room 
during the treatment. During the period of greatest 
radioactivity (24—72 hours), health care providers will 
limit the amount of time spent with the patient to that 
required for essential care. 
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Description 


Interstitial radiation therapy places the sources of 
radiation directly into the tumor and surrounding struc- 
tures. Most commonly used in tumors of the head, neck, 
prostate, and breast, it may also be used in combination 
with external radiation therapy. The implant may be per- 
manent or removable. A permanent implant of radioac- 
tive seeds, such as gold or iodine, is placed directly into 
the organ. Over several weeks or months, the seeds slow- 
ly deliver radiation to the tumor. More commonly used is 
the removable implant that requires an operation under 
general anesthesia to place narrow, hollow stainless steel 
needles through the tumor. Teflon tubes are inserted 
through the needles, and the needles are then removed. 
After the patient returns to his room, radioactive seeds 
are inserted into the tubes in a procedure called afterload- 
ing. Once the desired dosage is reached, the tubes and 
seeds are removed. 


Intracavity radiation is often used for gynecologic 
cancers. Under general or spinal anesthesia, hollow 
applicators are placed directly inside the affected organ. 
Correct positioning is confirmed by x rays, and once the 
patient has returned to her room, a small plastic tube 
containing the radioactive isotope is inserted into the 
hollow applicator. The treatment is delivered over 
48-72 hours, after which time the applicator and 
radioactive sources are removed. Very high doses of 
radiation can be delivered to the tumor, while the rapid 
removal of the radioactive dose limits damage to the 
surrounding structures. 


Abnormal results 


Normal cells are subjected to the effects of radiation; 
any tissue near the radiation site may be damaged or 
destroyed. Some side effects are acute and temporary, 
while others develop over time and may be permanent. 
Skin reactions, such as redness, itching, flaking, or strip- 
ping of the top layer, are usually temporary; long-term 
effects can include scarring, and changes in texture. Radi- 
ation recall is a delayed skin side effect in which the area 
that had been exposed to radiation becomes irritated or 
blistered after the patient receives certain chemotherapy. 


Following treatment for tumors of the head and neck 
region, the lining of the mouth and throat can become 
inflamed or irritated, resulting in a condition known as 
mucositis or stomatitis. Injury to the salivary glands can 
decrease saliva production, resulting in a condition 
known as xerostomia, or dry mouth. There also may be 
alteration in the patient’s taste buds, resulting in decrease 
or loss of taste sensation (hypogeusia or ageusia), or the 
presence of unpleasant taste, sometimes described as 
metallic (dysgeusia). Patients may experience nausea 
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KEY TERMS 


Ageusia—The loss of taste perception. 
Alopecia—the loss of hair, or baldness. 


Dysgeusia—Unpleasant alteration of taste sensa- 
tion, often with a metallic taste. 


Hypogeusia—Diminshed taste perception. 


and vomiting as a result of the effect of radiation on the 
brain. Hair loss (alopecia) may result from radiation’s 
effect on hair follicles. 


Radiation’s effect on the rapidly growing cells of the 
gastrointestinal tract may result in diarrhea or abdomi- 
nal cramping. Pelvic radiation can affect the bowel, blad- 
der, or sexual function. Radiation can also affect produc- 
tion of blood cell components in the bone marrow. 


Resources 


BOOKS 

Dollinger, Malin, et al. Everyone’s Guide to Cancer Therapy: 
How Cancer is Diagnosed, Treated, and Managed Day to 
Day. 3rd ed. Kansas City: Andres & McMeel, 1998. 

Monahan, Frances. Medical-Surgical Nursing. Philadelphia: W. 
B. Saunders Co., 1998. 

Suddarth, Doris. The Lippincott Manual of Nursing Practice. 
Philadelphia: J. B. Lippincott, 1991. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 


Kathleen D. Wright, RN 


Radioactive iodine uptake test see Thyroid 
nuclear medicine scan 


Radioallergosorbent test (RAST) see Allergy 
tests 


Radiotherapy see Radiation therapy 


Ramipril see Angiotensin-converting 
enzyme inhibitors 


Radiotherapy see Radiation therapy 
Range-of-motion exercises see Exercise 
Ranitidine see Antiulcer drugs 
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i Rape and sexual assault 


Definition 


The various definitions of rape range from the broad 
(coercing an individual to engage in any sexual act) to the 
specific (forcing a woman to submit to sexual intercourse). 
The United States Code includes the crime of rape under 
the more comprehensive term “sexual abuse.” Two types 
of sexual assault are defined in the code: sexual abuse and 
aggravated sexual abuse. Sexual abuse includes acts in 
which an individual is forced to engage in sexual activity 
by use of threats or other fear tactics, or instances in which 
an individual is physically unable to decline. Aggravated 
sexual abuse occurs when an individual is forced to submit 
to sexual acts by use of physical force; threats of death, 
injury, or kidnapping; or substances that render that indi- 
vidual unconscious or impaired. 


Description 


Many misconceptions exist about rape and sexual 
assault. It is often assumed that rape victims are all 
women who have been attacked by a total stranger and 
forced into having sexual intercourse. In reality, sexual 
assault can take many forms—it may be violent or nonvi- 
olent; the victim may be male or female, child or adult; 
the offender may be a stranger, relative, friend, authority 
figure, or spouse. 


The number of sexual assaults reported depends on 
how those abuses are defined. The United States Code 
uses two terms to distinguish between different sexual 
activities: 


e Sexual act: contact between penis and vagina or penis 
and anus that involves penetration; contact between the 
mouth and genitals or anus; penetration of the vagina or 
anus with an object; or direct touching (not through 
clothing) of the genitals of an individual under the age 
of 16. 


e Sexual contact: intentional touching of the genitals, 
breasts, buttocks, anus, inner thigh, or groin with no 
sexual penetration. 


National statistics 


There were 89,167 forcible rapes reported to U.S. 
law enforcement agencies in 1999. Sixty-four out of 
every 100,000 women were reported to be victims of 
rape that year, down 5% from 1998 and 11% from 1995. 
The actual number of rapes and sexual assaults, however, 
is in reality much larger. The National Violence Against 
Women Survey, jointly sponsored by the Centers for Dis- 
ease Control and Prevention (CDC) and the National 
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Institute of Justice (NIJ) and conducted in the mid- 
1900s, found that one in six women (18%) and one in 33 
men (3%) has experienced an attempted or completed 
rape. The survey estimated that approximately 
17,722,672 women and 2,782,440 men in the United 
States have been raped or have had rape attempted as a 
child or adult, and that 302,091 women and 92,748 men 
were raped in the 12 months prior to the study. 


There are numerous reasons why the majority of 
sexual assaults are never reported. Often the victim fears 
retaliation from the offender. He or she may be afraid of 
family, friends, the community, or the media learning 
about the offense. There may be a concern about being 
judged or blamed by others. The victim may think that 
no one will believe the assault occurred. 


THE VICTIMS. The 2000 “Victim, Incident, and 
Offender Characteristics,’ published by the National 
Center for Juvenile Justice (NCJJ), analyzed sexual 
assault data collected by law enforcement agencies over 
a five-year span. The following characteristics were 
found to be significant among victims of sexual assault: 


e Age: Over two-thirds of reported victims of sexual 
assault were juveniles under the age of 18. Twelve to 18 
year olds represented the largest group of victims at 
33%; 20% were between the ages of six and 11; chil- 
dren less than five years old and adults between 18 and 
24 years of age each constituted 14% of victims; 12% 
were between the ages of 25 and 34; and 7% were over 
the age of 34. Persons over the age of 54 represented 
1% of all victims. One out of every seven victims sur- 
veyed in the study were under the age of six. 


Gender: Females were more than six times more likely 
to be a victim of sexual assault then males; more than 
86% of victims were females. The great majority (99%) 
of the victims of forcible rapes were women, while men 
constituted the majority (54%) of the victims of 
forcible sodomy (oral or anal intercourse). Females are 
most likely to be the victim of sexual assault at age 14, 
while males are at most risk at age four. 


Location: The residence of the victim was the most 
commonly noted location of sexual assault (70%). 
Other common locations included schools, 
hotels/motels, fields, woods, parking lots, roadways, 
and commercial/office buildings. 


Weapons: A personal weapon (hands, feet, or fists) was 
used in 77% of cases. No weapon was noted in 14% of 
assaults; other weapons (knifes, clubs, etc.) were used 
in 6% of cases. Firearms were involved in only 2% of 
assaults. 
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THE OFFENDERS. Similar statistics were gathered by 
the NCJJ regarding the perpetrators of rape and sexual 
assault. These characteristics included: 


e Age: Over 23% of offenders were under the age of 18; 
juveniles were more likely to be perpetrators of forcible 
sodomy and fondling. The remaining 77% of offenders 
were adults and were responsible for 67% of juvenile 
victims. For younger juvenile victims (under the age of 
12), juvenile offenders were responsible for approxi- 
mately 40% of assaults. 


e Gender: The great majority of all reported offenders 
were male (96%). The number of female offenders rose 
for victims under the age of six (12%), in contrast to 
6% for victims aged six through 12, 3% for victims 
aged 12 through 17, and 1% for adult victims. 


e Relationship with offender: Approximately 59% of 
offenders were acquaintances of their victims, com- 
pared to family members (27%) or strangers (14%). 
Family members were more likely to be perpetrators 
against juveniles (34%) than against adults (12%). In 
contrast, strangers accounted for 27% of adult victims 
and 7% of juveniles. 


e Past offenses: In 19% of juvenile cases, the victim was 
not the only individual to be assaulted by the offender, 
compared to only 4% of adult cases. 


Consequences 


Victims of sexual assault may sustain a range of 
injuries. The National Women’s Study, funded by the 
National Institute of Drug Abuse, found that more than 
70% of rape victims report no physical injuries as a 
result of their assault; only 4% sustain serious injuries 
that require hospitalization. At least 49% of victims, 
however, state that they feared severe injuries or death 
during their assault. Fatalities occur in approximately 
0.1% of rape cases. 


Sexually transmitted diseases (STDs) are a source 
of concern for many victims of sexual assault. The most 
commonly transmitted diseases are gonorrhea (caused 
by Neisseria gonorrhoeae), chlamydia (caused by 
Chlamydia trachomatis), trichomoniasis (caused by Tri- 
chomonas vaginalis), and genital warts (caused by 
human papillomavirus). Syphilis (caused by Treponema 
pallidum) and human immunodeficiency virus (HIV) 
are also noted among some sexual assault victims. The 
transmission rate of STDs is estimated to be between 
3.6% and 30% of rapes. 


According to the National Women’s Study, approxi- 
mately 5% of adult female rape victims become pregnant 
as a result of their assault, leading to 32,100 pregnancies 
a year among women 18 years of age or older. Approxi- 
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mately 50% of pregnant rape victims had an abortion, 
6% put the child up for adoption, and 33% kept the child 
(the remaining pregnancies resulted in miscarriage). 


MENTAL HEALTH PROBLEMS. Also known as rape 
trauma syndrome, post-traumatic stress disorder 
(PTSD) is a mental health disorder that describes a range 
of symptoms often experienced by someone who has 
undergone a severely traumatic event. Approximately 31% 
of rape victims develop PTSD as a result of their assault; 
victims are more than six times more likely to develop 
PTSD than women who have not been victimized. 


The symptoms of PTSD include: 
* recurrent memories or flashbacks of the incident 
e nightmares 
e insomnia 
* mood swings 
e difficulty concentrating 
e panic attacks 
* emotional numbness 
e depression 
e anxiety 
Individuals who have been sexually assaulted have 
also been noted to have increased risk for developing 


other mental health problems. Over those who have not 
been victimized, rape victims are: 


e three times more likely to have a major depressive 
episode 


¢ four times more likely to have contemplated suicide 


e thirteen times more likely to develop alcohol dependen- 
cy problems 


e twenty-six times more likely to develop drug abuse 
problems 


Treatment 


Once a victim of sexual assault reports the crime to 
local authorities, calls a rape crisis hotline, or arrives at 
the emergency room to be treated for injuries, a multidis- 
ciplinary team is often formed to address his or her phys- 
ical, psychological, and judicial needs. This team usually 
includes law enforcement officers, physicians, nurses, 
mental health professionals, victim advocates, and/or 
prosecutors. 


The victim of sexual assault may continue to feel 
fear and anxiety for some time after the incident, and in 
some instances this may significantly impact his or her 
personal or professional life. Follow-up counseling 
should therefore be provided for the victim, particularly 
if symptoms of PTSD become evident. 
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What To Do If You Are Raped 


Don’t bathe. 

Don’t blame yourself. 

Retain all evidence. 

Get examined. 

Consider the “morning-after” pill. 


Forensic medical examination 


The forensic medical examination is an invaluable 
tool for collecting evidence against a perpetrator. Since 
the great majority of victims know their assailant, the 
purpose of the medical examination is often not to estab- 
lish identity but to establish nonconsensual sexual con- 
tact. The Sexual Assault Nurse Examiner program is an 
effective model that is used in many United States hospi- 
tals and clinics to collect and document evidence, evalu- 
ate and treat for STDs and pregnancy, and refer victims 
to follow-up medical care and counseling. The “Sexual 
Assault Nurse Examiner Development and Operation 
Guide,” prepared by the Sexual Assault Resource Ser- 
vice, describes the ideal protocol for collecting evidence 
from a sexual assault victim. This includes: 


e performing the medical examination within 72 hours of 
the assault 


e taking a history of the assault 


e documenting the general health of the victim, including 
menstrual cycle, potential allergies, and pregnancy sta- 
tus 


e assessment for trauma and taking photographic evi- 
dence of injuries 


e taking fingernail clippings or scrapings 
e taking samples for sperm or seminal fluid 


e combing head/pubic hair for foreign hairs, fibers, and 
other substances 


e collection of bloody, torn, or stained clothing 


e taking samples for blood typing and DNA screening 


Prevention 
STD Prevention 


While the concern of sexual assault victims of con- 
tracting an STD is often high, the actual risk of transmis- 
sion is relatively low; the CDC estimates that the risk of 
contracting gonorrhea from an offender is between 6% 
and 12%, chlamydia between 4% and 17%, syphilis 
between 0.5% and 3%, and HIV less than 1%. Nonethe- 
less, post-exposure prophylaxis (preventative treatment) 
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Common Misconceptions 
Of Males Perpetrating Date Rape 


Since | took her out and paid for the date, she should have sex with me. 

When she says no, she really means yes. 

If she’s aroused, she wants to have sex. 

She wouldn’t go parking with me if she didn’t want to have sex. 

If she didn’t want to have sex, why did she let me go as far as she did? 
If she gets me erect, then it’s her responsibility to do something about it. 
She’s slept with other people, so she should sleep with me. 

We've had sex before, and she didn’t say no then. 


against certain STDs is often provided for the victim. 
Treatment with zidovudine, for example, is recommend- 
ed for individuals who are at a high risk of exposure to 
HIV. The CDC recommends the following prophylactic 
regimen be provided for victims of sexual assaults in 
which vaginal, oral, or anal penetration took place: 


ea single dose of ceftriaxone, an antibiotic effective 
against Neisseria gonorrhoeae 


e a single dose of metronidazole, an antibiotic effective 
against Trichomonas vaginalis 


e a single dose of azithromycin or doxycycline, antibi- 
otics effective against Chlamydia trachomatis 


e inoculation with the post-exposure hepatitis B vaccine 


In some instances, cultures may be taken during the 
medical examination and at time points afterward to test 
for gonorrhea or chlamydia. It is important that the vic- 
tim receive information regarding the symptoms of STDs 
and be counseled to return for further examination if any 
of these symptoms occur. 


Pregnancy prevention 


Female victims at risk for becoming pregnant after 
an assault should be counseled on the availability of 
emergency contraception. According to the Food and 
Drug Administration (FDA), emergency contraception is 
not effective if there is no pregnancy but works to prevent 
pregnancy from occurring by delaying or preventing 
ovulation, by affecting the transport of sperm, and/or by 
thinning the inner layer of the uterus (endometrium) so 
that implantation is prevented. It is therefore not a form 
of abortion. 


A number of options are available for women if they 
choose to use emergency contraceptives to prevent preg- 
nancy following a sexual assault. The Yupze regimen 
uses two oral contraceptive pills that contain both of the 
hormones estrogen and progestin. The risk of pregnancy 
is reduced by 75% after use of the Yupze regimen, reduc- 
ing the average number of pregnancies after unprotected 
sex from eight in 100 to two in 100. Progestin-only oral 
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KEY TERMS 


Aggravated sexual abuse—When an individual is 
forced to submit to sexual acts by use of physical 
force; threats of death, injury, or kidnapping; or 
substances that render that individual unconscious 
or impaired. 


Forcible sodomy—Forced oral or anal intercourse. 


Post-traumatic stress disorder (PTSD)—Also 
known as rape trauma syndrome; a mental health 
disorder that describes a range of symptoms often 
experienced by someone who has undergone a 
severely traumatic event. 


Sexual abuse—When an individual is forced to 
engage in sexual activity by use of threats or other 
fear tactics, or instances in which an individual is 
physically unable to decline. 


Sexual assault nurse examiner (SANE)—A regis- 
tered nurse who is trained to collect and docu- 
ment evidence from a sexual assault victim, evalu- 
ate and treat for STDs and pregnancy, and refer 
victims to follow-up medical care and counseling. 


Yupze regimen—A form of emergency contracep- 
tion in which two oral contraceptive pills that con- 
tain both of the hormones estrogen and progestin 
are taken to prevent pregnancy. 


contraceptives are also available and reduce the risk of 
pregnancy by 89% to 95%. 


Resources 


PERIODICALS 

Hampton, HL. “Care of the Woman Who Has Been Raped.” 
New England Journal of Medicine. 332 (26 January 
1995): 234-237. 

Reynolds, Matthew W., Jeffery Peipert, and Beverly Collins. 
“Epidemiologic Issues of Sexually Transmitted Diseases 
in Sexual Assault Victims.” Obstetrical and Gynecologi- 
cal Survey 55 (January 2000): 51-57. 


ORGANIZATIONS 

Rape, Abuse, and Incest National Network. 635-B Pennsylva- 
nia Ave. SE, Washington, DC 20003. (800) 656-HOPE. 

U.S. Department of Justice, Office for Victims of Crime. 810 
7th Street NW, Washington, DC 20531. 


OTHER 

Kilpatrick, Dean G., Anna Whalley, and Christine Edmunds. 
“Sexual Assault.” In 2000 National Victim Assistance 
Academy Textbook, edited by Anne Seymour, Morna Mur- 


2819 


yJNesse yenxas pue adey 


Rashes 


ray, Jane Sigmon, Christine Edmunds, Mario Gaboury, 
and Grace Coleman. October 2000. 

Ledray, Linda E. “Sexual Assault Nurse Examiner Develop- 
ment and Operation Guide.” Sexual Assault Resource Ser- 
vice. August 1999. 

“National Crime Victim’s Rights Week: Resource Guide.” U.S. 
Department of Justice, Office for Victims of Crime. April 
2001. 

“Rape Fact Sheet: Prevalence and Incidence.” Centers for Dis- 
ease Control and Prevention. 10 February 2000. 

Snyder, Howard N. “Sexual Assault of Young Children as 
Reported to Law Enforcement: Victim, Incident, and 
Offender Characteristics.” National Center for Juvenile 
Justice. July 2000. 

Tjaden, Patricia and Nancy Thoennes. “Prevalence, Incidence, 
and Consequences of Violence Against Women: Findings 
from the National Violence Against Women Survey.” 
National Institute of Justice/Centers for Disease Control 
and Prevention Research in Brief. November 1998. 


Stéphanie Islane Dionne 


i Rashes 


Definition 


The popular term for a group of spots or red, 
inflamed skin that is usually a symptom of an underlying 
condition or disorder. Often temporary, a rash is only 
rarely a sign of a serious problem. 


Description 


A rash may occur on only one area of the skin, or it 
could cover almost all of the body. Also, a rash may or 
may not be itchy. Depending on how it looks, a rash may 
be described as: 


e blistering (raised oval or round collections of fluid 
within or beneath the outer layer of skin) 


e macular (flat spots) 
e nodular (small, firm, knotty rounded mass) 
e papular (small solid slightly raised areas) 


e pustular (pus-containing skin blister) 


Causes and symptoms 


There are many theories as to the development of 
skin rashes, but experts are not completely clear what 
causes some of them. Generally a skin rash is an inter- 
mittent symptom, fading and reappearing. Rashes may 
accompany a range of disorders and conditions, such as: 
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An unidentified rash on young boy’s back. (Custom Medical 
Stock Photo. Reproduced by permission.) 


e Infectious illness. A rash is symptom of many different 
kinds of childhood infectious illnesses, including 
chickenpox and scarlet fever. It may be triggered by 
other infections, such as Rocky Mountain spotted 
fever or ringworm. 


e Allergic reactions. One of the most common symptoms 
of an allergic reaction is an itchy rash. Contact der- 
matitis is a rash that appears after the skin is exposed to 
an allergen, such as metal, rubber, some cosmetics or 
lotions, or some types of plants (e.g. poison ivy). Drug 
reactions are another common allergic cause of rash; in 
this case, a rash is only one of a variety of possible 
symptoms, including fever, seizures, nausea and vom- 
iting, diarrhea, heartbeat irregularities, and breathing 
problems. This rash usually appears soon after the first 
dose of the course of medicine is taken. 


«Autoimmune disorders. Conditions in which the 
immune system turns on the body itself, such as sys- 
temic lupus erythematosus or purpura, often have a 
characteristic rash. 
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e Nutritional disorders. For example, scurvy, a disease 
caused by a lack of Vitamin C, has a rash as one of its 
symptoms. 


e Cancer. A few types of cancer, such as chronic lympho- 
cytic leukemia, can be the underlying cause of a rash. 


Rashes in infancy 


Rashes are extremely common in infancy, and are 
usually not serious at all and can be treated at home. 


Diaper rash is caused by prolonged skin contact 
with bacteria and the baby’s waste products in a damp 
diaper. This rash has red, spotty sores and there may be 
an ammonia smell. In most cases the rash will respond 
within three days to drying efforts. A diaper rash that 
does not improve in this time may be a yeast infection 
requiring prescription medication. A doctor should be 
consulted if the rash is solid, bright red, causes fever, or 
the skin develops blisters, boils, or pus. 


Infants also can get a rash on cheeks and chin caused 
by contact with food and stomach contents. This rash 
will come and go, but usually responds to a good clean- 
ing after meals. About a third of all infants develop 
“acne” usually after the third week of life in response to 
their mothers’ hormones before birth. This rash will dis- 
appear between weeks and a few months. Heat rash is a 
mass of tiny pink bumps on the back of the neck and 
upper back caused by blocked sweat glands. The rash 
usually appears during hot, humid weather, although a 
baby with a fever can also develop the rash. 


A baby should see a doctor immediately if the rash: 
* appears suddenly and looks purple or blood-colored 
e looks like a burn 


e appears while the infant seems to be sick 


Diagnosis 
A physician can make a diagnosis based on the med- 


ical history and the appearance of the rash, where it 
appears, and any other accompanying symptoms. 


Treatment 


Treatment of rashes focuses on resolving the under- 
lying disorder and providing relief of the itching that 
often accompanies them. Soothing lotions or oral anti- 
histamines can provide some relief, and topical antibi- 
otics may be administered if the patient, particularly a 
child, has caused a secondary infection by scratching. 
The rash triggered by allergies should disappear as soon 
as the allergen is removed; drug rashes will fade when 
the patient stops taking the drug causing the allergy. For 
the treatment of diaper rash, the infant’s skin should be 
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KEY TERMS 


Purpura—A group of disorders characterized by 
purple or red brown areas of discoloration visible 
through the skin. 


Scurvy—A nutritional disorder that causes skin 
bruising and hemorrhages. 


exposed to the air as much as possible; ointments are not 
needed unless the skin is dry and cracked. Experts also 
recommend switching to cloth diapers and cleaning 
affected skin with plain water. 


Prognosis 


Most rashes that have an acute cause, such as an 
infection or an allergic reaction, will disappear as soon as 
the infection or irritant is removed from the body’s sys- 
tem. Rashes that are caused by chronic conditions, such 
as autoimmune disorders, may remain indefinitely or 
fade and return periodically. 


Prevention 

Some rashes can be prevented, depending on the 
triggering factor. A person known to be allergic to certain 
drugs or substances should avoid those things in order to 
prevent a rash. Diaper rash can be prevented by using 
cloth diapers and keeping the diaper area very clean, 
breast feeding, and changing diapers often. 


Resources 


BOOKS 
Orkin, Milton, et al. Dermatology. Norwalk, CT: Appleton & 
Lange, 1991. 


PERIODICALS 
Pellman, Harry. “A Rash Pot Pourri.” Pediatrics for Parents 16 
(1 Nov. 1995): 4-5. 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 


Carol A. Turkington 


[ Rat-bite fever 


Definition 


Rat-bite fever refers to an infection which develops 
after having been bitten or scratched by an infected animal. 
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Rat-bite fever 


Description 


Rat-bite fever occurs most often among laboratory 
workers who handle lab rats in their jobs, and among 
people who live in poor conditions, with rodent infesta- 
tion. Children are particularly likely to be bitten by 
rodents infesting their home, and are therefore most like- 
ly to contract rat-bite fever. Other animals that can carry 
the types of bacteria responsible for this illness include 
mice, squirrels, weasels, dogs, and cats. One of the 
causative bacteria can cause the same illness if it is 
ingested, for example in unpasteurized milk. 


Causes and symptoms 


There are two variations of rat-bite fever, caused by 
two different organisms. In the United States, the bacteria 
Streptobacillus moniliformis is the most common cause 
(causing streptobacillary rat-bite fever). In other coun- 
tries, especially Africa, Spirillum minus causes a different 
form of the infection (called spirillary rat-bite fever). 


Streptobacillary rat-bite fever occurs up to 22 days 
after the initial bite or scratch. The patient becomes ill 
with fever, chills, nausea and vomiting, headache, and 
pain in the back and joints. A rash made up of tiny pink 
bumps develops, covering the palms of the hands and the 
soles of the feet. Without treatment, the patient is at risk 
of developing serious infections of the lining of the heart 
(endocarditis), the sac containing the heart (pericardi- 
tis), the coverings of the brain and spinal cord (meningi- 
tis), or lungs (pneumonia). Any tissue or organ through- 
out the body may develop a pocket of infection and pus, 
called an abscess. 


Spirillary rat-bite fever occurs some time after the 
initial injury has already healed, up to about 28 days after 
the bite or scratch. Although the wound had appeared 
completely healed, it suddenly grows red and swollen 
again. The patient develops a fever. Lymph nodes in the 
area become swollen and tender, and the patient suffers 
from fever, chills, and headache. The skin in the area of 
the original wound sloughs off. Although rash is less 
common than with streptobacillary rat-bite fever, there 
may be a lightly rosy, itchy rash all over the body. Joint 
and muscle pain rarely occur. If left untreated, the fever 
usually subsides, only to return again in repeated two- to 
four-day cycles. This can go on for up to a year, 
although, even without treatment, the illness usually 
resolves within four to eight weeks. 


Diagnosis 


In streptobacillary rat-bite fever, found in the United 
States, diagnosis can be made by taking a sample of blood 
or fluid from a painful joint. In a laboratory, the sample 
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KEY TERMS 


Abscess—A pocket of infection; a collection of pus. 


Endocarditis—An inflammation of the lining of the 
heart. 


Meningitis—An inflammation of the tissues cover- 
ing the brain and spinal cord. 


Pasteurization—A process during which milk is 
heated up and maintained at a particular tempera- 
ture long enough to kill bacteria. 


Pericarditis—An inflammation of the sac contain- 
ing the heart. 


can be cultured, to allow the growth of organisms. Exami- 
nation under a microscope will then allow identification 
of the bacteria Streptobacillus moniliformis. 


In spirillary rat-bite fever, diagnosis can be made by 
examining blood or a sample of tissue from the wound 
for evidence of Spirillum minus. 


Treatment 


Shots of procaine penicillin G or penicillin V by 
mouth are effective against both streptobacillary and 
spirillary rat-bite fever. When a patient is allergic to the 
penicillins, erythromycin may be given by mouth for 
streptobacillary infection, or tetracycline by mouth for 
spirillary infection. 


Prognosis 


With treatment, prognosis is excellent for both types 
of rat-bite fever. Without treatment, the spirillary form 
usually resolves on its own, although it may take up to a 
year to do so. 


The streptobacillary form, found in the United 
States, however, can progress to cause extremely serious, 
potentially fatal complications. In fact, before antibi- 
otics were available to treat the infection, streptobacil- 
lary rat-bite fever frequently resulted in death. 


Prevention 


Prevention involves avoiding contact with those ani- 
mals capable of passing on the causative organisms. This 
can be an unfortunately difficult task for people whose 
economic situations do not allow them to move out of 
rat-infested buildings. Because streptobacillary rat-bite 
fever can occur after drinking contaminated milk or 
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water, only pasteurized milk, and water from safe 
sources, should be ingested. 


Resources 


BOOKS 

Madoff, Lawrence C. “Infections from Bites, Scratches, and 
Burns.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Sherris Medical Microbiology: An Introduction to Infectious 
Diseases. 3rd ed. Ed. Kenneth J. Ryan. Norwalk, CT: 
Appleton & Lange, 1994. 


PERIODICALS 
“Rat-Bite Fever: New Mexico, 1996.” Journal of the American 
Medical Association 279, no. 10 (11 Mar. 1998): 740+. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-DeWitt, MD 


Rational-emotive therapy see Cognitive- 
behavioral therapy 


I Raynaud’s disease 


Definition 


Raynaud’s disease refers to a disorder in which the 
fingers or toes (digits) suddenly experience decreased 
blood circulation. It is characterized by repeated 
episodes of color changes of the skin of digits on cold 
exposure or emotional stress. 


Description 


Raynaud’s disease can be classified as one of two 
types: primary (or idiopathic) and secondary (also called 
Raynaud’s phenomenon). Primary Raynaud’s disease has 
no predisposing factor, is more mild, and causes fewer 
complications. About half of all cases of Raynaud’s dis- 
ease are of this type. Women are five times more likely 
than men to develop primary Raynaud’s disease. The aver- 
age age of diagnosis is between 20 and 40 years. Approxi- 
mately three out of ten people with primary Raynaud’s 
disease eventually progress to secondary Raynaud’s dis- 
ease after diagnosis. About 15% of individuals improve. 


Secondary Raynaud’s disease is the same as primary 
Raynaud’s disease, but occurs in individuals with a pre- 
disposing factor, usually a form of collagen vascular dis- 
ease. What is typically identified as primary Raynaud’s is 
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A close-up view of a patient’s fingers afflicted with Ray- 
naud’s disease. While this disorder may initially only affect 
the tips of the fingers and toes, eventually blood circulation 
of the entire finger or toe is affected. (Custom Medical Stock 
Photo. Reproduced by permission.) 


later identified as secondary once a predisposing disease 
is diagnosed. This occurs in approximately 30% of 
patients. As a result, the secondary type is often more 
complicated and severe, and is more likely to worsen. 


Several related conditions that predispose persons to 
secondary Raynaud’s disease include scleroderma, sys- 
temetic lupus erythematosus, rheumatoid arthritis 
and polymyositis. Pulmonary hypertension and some 
nervous system disorders such as herniated discs and 
tumors within the spinal column, strokes, and polio can 
progress to Raynaud’s disease. Finally, injuries due to 
mechanical trauma caused by vibration (such as that 
associated with chain saws and jackhammers), repetitive 
motion (carpal tunnel syndrome), electrical shock, and 
exposure to extreme cold can led to the development of 
Raynaud’s disease. Some drugs used to control high 
blood pressure or migraine headaches have been known 
to cause Raynaud’s disease. 


The prevalence of Reynaud’s Phenomena in the gen- 
eral population varies from 4—15%. Females are seven 
times more likely to develop Raynaud’s diseases than are 
men. The problem has not been correlated with coffee 
consumption, dietary habits, occupational history 
(excepting exposure to vibration) and exposure to most 
drugs. An association between Raynaud’s disease and 
migraine headaches and has been reported. Secondary 
Raynaud’s disease is common among individuals with 
systemic lupus erythematosus in tropical countries. 


Causes and symptoms 


There is significant familial aggregation of primary 
Raynaud’s disease. However, as of 2001, no causative 
gene has been identified. 
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Raynaud's disease 


Risk factors for Raynaud’s disease differ between 
males and females. Age and smoking seem to be associ- 
ated with Raynaud’s disease only in men, while the asso- 
ciations of marital status and alcohol use with Raynaud’s 
disease are usually only observed in women. These find- 
ings suggest that different mechanisms influence the 
expression of Raynaud’s disease in men and women. 


Both primary and secondary Raynaud’s disease 
signs and symptoms are thought to be due to arterioles 
over-reacting to stimuli. Cold normally causes the tiny 
muscles in the walls of arteries to contract, thus reducing 
the amount of blood that can flow through them. In peo- 
ple with Raynaud’s disease, the extent of constriction is 
extreme, thus severely restricting blood flow. Attacks or 
their effects may be brought on or worsened by anxiety 
or emotional distress. 


There are three distinct phases to an episode of Ray- 
naud’s disease. When first exposed to cold, small arteries 
respond with intense contractions (vasoconstriction). The 
affected fingers or toes (in rare instances, the tip of the nose 
or tongue) become pale and white because they are deprived 
of blood and, thus, oxygen. In response, capillaries and 
veins expand (dilate). Because these vessels are carrying 
deoxygenated blood, the affected area then becomes blue in 
color. The area often feels cold and tingly or numb. After the 
area begins to warm up, the arteries dilate. Blood flow is 
significantly increased. This changes the color of the area to 
a bright red. During this phase, persons often describe the 
affected area as feeling warm and throbbing painfully. 


Raynaud’s disease may initially affect only the tips 
of fingers or toes. As the disease progresses, it may even- 
tually involve all of one or two digits. Ultimately, all the 
fingers or toes may be affected. About one person in ten, 
will experience a complication called sclerodactyly. In 
sclerodactyly, the skin over the involved digits becomes 
tight, white, thick, smooth and shiny. In approximately 
1% of cases of Raynaud’s disease, deep sores (ulcers) 
may develop in the skin. In rare cases of frequent, repeti- 
tive bouts of severe ischemia (decreased supply of oxy- 
genated blood to tissues or organs), tissue loss, or gan- 
grene may result and amputation may be required. 


Diagnosis 

Primary Raynaud’s disease is diagnosed following 
the Allen Brown criteria. There are four components. The 
certainty of the diagnosis and severity of the disease 
increase as more criteria are met. The first is that at least 
two of the three color changes must occur during attacks 
provoked by cold and or stress. The second is that 
episodes must periodically occur for at least two years. 
The third is that attacks must occur in both the hands and 
the feet in the absence of vascular occlusive disease. The 
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last is that there is no other identifiable cause for the 
Raynaud’s episodes. 


A cold stimulation test may also be performed to 
help to confirm a diagnosis of Raynaud’s disease. The 
temperature of affected fingers or toes is taken. The hand 
or foot is then placed completely into a container of ice 
water for 20 seconds. After removal from the water, the 
temperature of the affected digits is immediately record- 
ed. The temperature is retaken every five minutes until it 
returns to the pre-immersion level. Most individuals 
recover normal temperature within 15 minutes. People 
with Raynaud’s disease may require 20 minutes or more 
to reach their pre-immersion temperature. 


Laboratory testing is performed frequently. Howev- 
er, these results are often inconclusive for several rea- 
sons. Provocative testing such as the ice emergence just 
described, is difficult to interpret because there is consid- 
erable overlap between normal and abnormal results. The 
antinuclear antibody test of blood is usually negative 
in Raynaud’s disease. Capillary beds under finger nails 
usually appear normal. Erythrocyte sedimentation rates 
are often abnormal in people with connective tissue dis- 
eases. Unfortunately, this finding is not consistent in peo- 
ple with Raynaud’s disease. 


Treatment 


There is no known way to prevent the development 
of Raynaud’s disease. Further, there is no known cure for 
this condition. Therefore, avoidance of the trigger is the 
best supportive management available. Most cases of pri- 
mary Raynaud’s disease can be controlled with proper 
medical care and avoidance. 


Many people are able to find relief by simply adjust- 
ing their lifestyles. Affected individuals need to stay warm, 
and keep their hands and feet well covered in cold weath- 
er. Layered clothing, scarves, heavy coats, heavy socks, 
and mittens under gloves are suggested because gloves 
alone allow heat to escape. It is also recommended that 
patients cover or close the space between their sleeves and 
mittens. Indoors, they should wear socks and comfortable 
shoes. Smokers should quit as nicotine will worsen the 
problem. Avoid the use of vibrating tools as well. 


People with severe cases of Raynaud’s disease may 
need to be treated with medications to help keep the arte- 
rioles relaxed and dilated. Medications such as calcium- 
channel blockers, reserpine or nitroglycerin may be pre- 
scribed to relax artery walls and improve blood flow. 


Alternative treatment 
Because episodes of Raynaud’s disease have also 


been associated with stress and emotional upset, the con- 
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dition may be improved by learning to manage stress. 
Regular exercise is known to decrease stress and lower 
anxiety. Hypnosis, relaxation techniques, and visualiza- 
tion are also useful methods to help control emotions. 


Biofeedback training is a technique during which a 
patient is given continuous information on the tempera- 
ture of his or her digits, and then taught to voluntarily 
control this temperature. Some alternative practitioners 
believe that certain dietary supplements and herbs may be 
helpful in decreasing the vessel spasm of Raynaud’s dis- 
ease. Suggested supplements include vitamin E (found in 
fruits, vegetables, seeds, and nuts), magnesium (found in 
seeds, nuts, fish, beans, and dark green vegetables), and 
fish oils. The circulatory herbs cayenne, ginger and prick- 
ly ash may help enhance circulation to affected areas. 


Prognosis 


The prognosis for most people with Raynaud’s dis- 
ease is very good. In general, primary Raynaud’s disease 
has the best prognosis, with a relatively small chance 
(1%) of serious complications. Approximately half of all 
affected individuals do well by taking simple precau- 
tions, and never require medication. The prognosis for 
people with secondary Raynaud’s disease (or phenome- 
non) is less predictable. This prognosis depends greatly 
on the severity of other associated conditions such as 
scleroderma, lupus, or Sjogren syndrome. 


Prevention 


There is no way to prevent the development of Ray- 
naud’s disease. Once an individual realizes that he or she 
suffers from this disorder, however, steps can be taken to 
reduce the frequency and severity of episodes. 


Resources 
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Coffman, Jay D. D. Raynaud’ s Phenomenon. New York, 
Oxford University Press, 1989. 

Creager, Mark A., and Victor J. Dzau. “The Vasculitis Syn- 
dromes.” In Harrison’s Principles of Internal Medicine. 
14th ed. Ed. Anthony Fauci. New York: McGraw Hill, 
1998, 1910-1922. 

Rosenwasser, Lanny J. “The Vasaculitic Syndromes.” In Cecil 
Textbook of Medicine. 21st ed. Ed. Lee Goldman, et al. 
Philadelphia: Saunders, 2000, 1524-1527. 


PERIODICALS 

Brand, F. N., M. G. Larson, W. B. Kannel, and J. M. McGuirk. 
“The Occurrence of Raynaud’s Phenomenon in a General 
Population: the Framingham Study.” Vascular Medicine 2, 
no. 4 (November 1997): 296-301. 

Fraenkel, L., et al. “Different Factors Influencing the Expres- 
sion of Raynaud’s Phenomenon in Men and Women.” 
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KEY TERMS 


Arteriole—The smallest type of artery. 


Artery—A blood vessel that carries blood away 
from the heart to peripheral tissues. 


Gangrene—Death of a tissue, usually caused by 
insufficient blood supply and followed by bacteri- 
al infection of the tissue. 


Idiopathic—Of unknown origin. 
Polymyositis—An inflammation of many muscles. 


Pulmonary hypertension—A severe form of high 
blood pressure caused by diseased arteries in the 
lung. 


Rheumatoid arthritis—Chronic, autoimmune dis- 
ease marked by inflammation of the membranes 
surrounding joints. 


Scleroderma—A relatively rare autoimmune dis- 
ease affecting blood vessels and connective tissue 
that makes skin appear thickened. 


Systemoc lupus erythematosus—A chronic inflam- 
matory disease that affects many tissues and parts 
of the body including the skin. 


Arthritis and Rheumatology 42, no. 2 (February 1999): 
306-310. 

Voulgari, P. V., et al. “Prevalence of Raynaud’s Phenomenon in 
a Healthy Greek Population.” Annals of Rheumatic Dis- 
ease 59, no. 3 (March 2000): 206-210. 
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American Heart Association. 7272 Greenville Ave., Dallas, TX 
75231-4596. (214) 373-6300 or (800) 242-8721. 
<inquire@heart.org.> <http://www.americanheart.org>. 

Irish Raynaud’s and Scleroderma Society. PO Box 2958 
Foxrock, Dublin 18, Ireland. (01) 235 0900. <irss@indi- 
go.ie>. 

National Heart, Lung, and Blood Institute. PO Box 30105, 
Bethesda, MD 20824-0105. (301) 592-8573. 
<nhlbiinfo@rover.nhlbi.nih.gov.> 
<http://www.nhlbi.nih.gov>. 

National Organization for Rare Disorders (NORD). PO Box 
8923, New Fairfield, CT 06812-8923. (203) 746-6518 or 
(800) 999-6673. Fax: (203) 746-6481. <http://www.rare 
diseases.org>. 

Raynaud’s & Scleroderma Association (UK). 112 Crewe Road, 
Alsager, Cheshire, ST7 2JA. UK (44) (0) 1270 872776. 
<webmaster@raynauds.demon.co.uk>. <http://www.ray 
nauds.demon.co.uk>. 
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Raunaud’s.demon.co,uk/>. 

Rodriguez, J., and S. Wasson. “Raynaud’s Disease.” Wayne 
State University School of Medicine. <http://www.med. 
wayne.edu/raynauds/>. 


L. Fleming Fallon, Jr., MD, PhD, DrPH 


RDS see Respiratory distress syndrome 
Reactive airway disease see Asthma 


Reactive polycythemia see Secondary 
polycythemia 


Reading disorder see Learning disorders 


i Recompression treatment 


Definition 


Recompression treatment is the use of elevated pres- 
sure to treat conditions within the body after it has been 
subjected to a rapid decrease in pressure. It also includes 
hyperbaric oxygen therapy. 


Purpose 


Recompression treatment is used to overcome the 
adverse effects of gas embolism and decompression 
sickness (sometimes called the bends) in underwater 
divers who breathe compressed air. It is also approved 
for treatment of severe smoke inhalation, carbon 
monoxide poisoning, gas gangrene, radiation tissue 
damage, thermal burns, extreme blood loss, crush 
injuries, and wounds that won’t heal. 


Precautions 


Hyperbaric oxygen therapy delivers greater amounts 
of oxygen more quickly to the body than breathing room 
air (which is only 21% oxygen) at regular pressure. 
Unmonitored, increased oxygen can produce toxic 
effects. Treatments must follow safe time-dose limits and 
may only be administered by a doctor. 


Description 


Recompression treatment is performed in a hyperbaric 
chamber, a sealed compartment in which the patient 
breathes normal air or “enhanced” air with up to 100% oxy- 
gen while exposed to controlled pressures up to three times 
normal atmospheric pressure. The patient may receive the 
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oxygen through a face mask, a hood or tent around the head, 
or an endotracheal tube down the windpipe if the patient is 
already on a ventilator. When used to treat decompression 
sickness or gas embolism, the increased pressure reduces 
the size of gas bubbles in the patient’s body. The increased 
oxygen concentration speeds the diffusion of the nitrogen 
within the bubbles out of the patient’s body. As gas bubbles 
deflate, the trauma of gas embolism and decompression 
sickness begins to resolve. Treatment for diving emergen- 
cies typically involves one session, lasting four to six hours, 
at three atmospheres of pressure. 


When used to treat other conditions, the increased 
pressure allows oxygen and other gases to dissolve more 
rapidly into the blood and thus be carried to oxygen- 
starved tissues to enhance healing. Elevated oxygen lev- 
els can also purge toxins such as carbon monoxide from 
the body. In addition, when body tissues are super-satu- 
rated with oxygen, the destruction of some bacteria is 
enhanced and the spread of certain toxins is halted. This 
makes hyperbaric oxygen therapy useful in treating gas 
gangrene and infections that cause tissue necrosis 
(death). Hyperbaric oxygen therapy also promotes the 
growth of new blood vessels. 


Preparation 


Oxygen is often administered to a patient as first aid 
while he or she is being transported to a hyperbaric 
chamber. The treatment begins with chamber compres- 
sion; as the pressure of the chamber atmosphere increas- 
es, the temperature also rises and the patient’s ears may 
fill as they would during an airplane landing. Swallowing 
and yawning are ways to relieve the inner ear pressure. 
Once the desired pressure is achieved, the patient is given 
pure oxygen to breathe. Because treatment is lengthy, 
patients are encouraged to sleep or listen to music. In 
larger chambers, patients may also read or watch videos. 


Aftercare 


Depending on the reason for treatment and the treat- 
ment outcome, the patient may be taken to a hospital for 
further care, or examined and released. 


Risks 


There is minimal risk when recompression treatment 
is administered by a competent physician. However, 
some common side effects are sinus pain, temporary 
changes in vision, and fatigue. 


Normal results 


With prompt and appropriate recompression treat- 
ment, most patients show marked improvement in their 
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KEY TERMS 


Atmosphere—A measurement of pressure. One 
atmosphere equals the pressure of air at sea level 
(14.7 pounds per square inch [psi]). 


Compressed air—Air that is held under pressure in 
a tank to be breathed underwater by divers. A tank 
of compressed air is part of a diver’s scuba (self- 
contained underwater breathing apparatus) gear. 


Decompression—A decrease in pressure from the 
surrounding water that occurs with decreasing 
diving depth. 

Decompression sickness—A condition found in 
divers in which gas bubbles of nitrogen form in tis- 
sues and blood vessels as a result of decreasing 
surrounding pressure, such as in ascent from a 
dive. It may be a painful condition, especially as 
nitrogen bubbles invade the joints; persons strick- 
en may walk stooped over in pain, in a bent stance 
that led to it being called “the bends.” 


Gas embolism—The presence of gas bubbles in 
the bloodstream that obstruct circulation. Also 
called air embolism. 


Hyperbaric chamber—A sealed compartment in 
which patients are exposed to controlled pressures 
up to three times normal atmospheric pressure. 
Hyperbaric treatment may be used to regulate 
blood gases, reduce gas bubbles, and provide 
higher levels of oxygen more quickly. 


Recompression—Restoring the elevated pressure of 
the diving environment to treat decompression sick- 
ness and gas embolism by decreasing bubble size. 


blood oxygen levels and tissue circulation, as well as 
other signs of healing. Divers treated for gas embolism or 
decompression sickness may recover with no lasting 
effects. 


Abnormal results 


When recompression treatment is not begun prompt- 
ly or not conducted at adequate time-dose levels, patients 
with decompression sickness may develop bone necrosis. 
This significant destruction of bone, most commonly 
found in the hip and shoulder, produces chronic pain and 
severe disability. Another result of delayed or inadequate 
treatment may be permanent neurological damage. When 
decompression sickness involves the spinal cord, partial 
paralysis may occur. 
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Resources 


BOOKS 

Martin, Lawrence. Scuba Diving Explained: Questions and 
Answers of Physiology and Medical Aspects of Scuba Div- 
ing. Flagstaff, AZ: Best Publishing, 1997. 


ORGANIZATIONS 

American College of Hyperbaric Medicine. P.O. Box 25914- 
130, Houston, Texas 77265. (713) 528-0657. <http:// 
www.hyperbaricmedicine.org>. 

Divers Alert Network. The Peter B. Bennett Center, 6 West 
Colony Place, Durham, NC 27705. (800) 446-2671. 
<http://www.diversalertnetwork.org>. 

Undersea and Hyperbaric Medical Society. 10531 Metropolitan 
Ave., Kensington, MD 20895. (301) 942-2980. <http:/ 
/www.uhms.org>. 


Bethany Thivierge 


Reconstructive surgery see Plastic, 
cosmetic, and reconstructive surgery 


[ Rectal cancer 


Definition 


The rectum is the portion of the large bowel that lies 
in the pelvis, terminating at the anus. Cancer of the rec- 
tum is the disease characterized by the development of 
malignant cells in the lining or epithelium of the rectum. 
Malignant cells have changed such that they lose normal 
control mechanisms governing growth. These cells may 
invade surrounding local tissue or they may spread 
throughout the body and invade other organ systems. 


Description 


The rectum is the continuation of the colon (part of 
the large bowel) after it leaves the abdomen and descends 
into the pelvis. Anatomically, it is divided into equal 
thirds; the upper, mid, and lower rectum. 


The pelvis and other organs in the pelvis form 
boundaries to the rectum. Behind, or more accurately, 
posterior to the rectum is the sacrum (the lowest portion 
of the spine, closest to the pelvis). Laterally, on the sides, 
the rectum is bounded by soft tissue and bone. In front, 
the rectum is bounded by different organs in the male and 
female. In the male, the bladder and prostate are present. 
In the female, the vagina, uterus, and ovaries are present. 


The upper rectum receives its blood supply from 
branches of the inferior mesenteric artery from the 
abdomen. The lower rectum has blood vessels entering 
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Rectal cancer 


from the sides of the pelvis. Lymph, a protein-rich fluid 
that bathes the cells of the body, is transported in small 
channels known as lymphatics. These channels run with 
the blood supply of the rectum. Lymph nodes are small 
filters through which the lymph flows on its way back to 
the blood stream. Cancer spreads elsewhere in the body 
by invading the lymph and vascular systems. 


When a cell or cells lining the rectum become 
malignant, they first grow locally and may invade partial- 
ly or totally through the wall of the rectum. The tumor 
here may invade surrounding tissue or the organs that 
bound it, a process known as local invasion. In this 
process, the tumor penetrates and may invade the lym- 
phatics or the capillaries locally and gain access to the 
circulation in this way. As the malignant cells work their 
way to other areas of the body, they again become locally 
invasive in the new area to which they have spread. These 
tumor deposits, originating in the primary tumor in the 
rectum, are then known as metastasis. If metastases are 
found in the regional lymph nodes, they are known as 
regional metastases. If they are distant from the primary 
tumor, they are known as distant metastases. The patient 
with distant metastases may have widespread disease, 
also referred to as systemic disease. Thus the cancer 
originating in the rectum begins locally and, given time, 
may become systemic. 


By the time the primary tumor is originally detected, 
it is usually larger than 0.39 in (about 1 cm) in size and 
has over a million cells. This amount of growth itself is 
estimated to take about three to seven years. Each time 
the cells double in number, the size of the tumor quadru- 
ples. Thus like most cancers, the part that is identified 
clinically is later in the progression than would be 
desired and screening becomes a very important endeav- 
or to aid in earlier detection of this disease. 


Passage of red blood with the stool, (noticeable bleed- 
ing with defecation), is much more common in rectal can- 
cer than that originating in the colon because the tumor is 
much closer to the anus. Other symptoms (constipation 
and/ or diarrhea) are caused by obstruction and, less often, 
by local invasion of the tumor into pelvic organs or the 
sacrum. When the tumor has spread to distant sites, these 
metastases may cause dysfunction of the organ they have 
spread to. Distant metastasis usually occurs in the liver, 
less often to the lung(s), and rarely to the brain. 


There are about 36,500 cases of rectal cancer diag- 
nosed per year in the United States. Together, colon and 
rectal cancers account for 10% of cancers in men and 
11% of cancers in women. It is the second most common 
site-specific cancer affecting both men and women. 
(Lung cancer is the first affecting both men and women, 
breast is the leader in women and prostate the leader in 
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men.) About 8,500 people died from rectal cancer in the 
United States in 2000. In recent years the incidence of 
this disease is decreasing very slightly, as has the mortal- 
ity rate. It is difficult to tell if the decrease in mortality 
reflects earlier diagnosis, less death related to the actual 
treatment of the disease, or a combination of both fac- 
tors. 


Cancer of the rectum is felt to arise sporadically in 
about 80% of those who develop the disease. 20% of 
cases are felt to have genetic predisposition that ranges 
from familial syndromes affecting 50% of the offspring 
of a mutation carrier, to a risk of 6% when there is just a 
family history of rectal cancer occurring in a first-degree 
relative. Development of rectal cancer at an early age 
suggests a genetically transmitted form of the disease as 
opposed to the sporadic form. 


Causes and symptoms 


Causes of rectal cancer are probably environmental 
in the sporadic cases (80%), and genetic in the heredity- 
predisposed (20%) cases. Since malignant cells have a 
changed genetic makeup, this means that in 80% of 
cases, the environment spontaneously induces change. In 
those born with a genetic predisposition, they are either 
destined to get the cancer, or it will take less environmen- 
tal exposure to induce the cancer. Exposure to agents in 
the environment that may induce mutation is the process 
of carcinogenesis and is caused by agents known as car- 
cinogens. Specific carcinogens have been difficult to 
identify; dietary factors, however, seem to be involved. 


Rectal cancer is more common in industrialized 
nations, and dietary factors are thought to be related to 
this observation. Diets high in fat, red meat, total calo- 
ries, and alcohol seem to predispose. Diets high in fiber 
are associated with a decreased risk. The mechanism for 
protection by high-fiber diets may be related to less 
exposure of the rectal epithelium to carcinogens from the 
environment as the transit time through the bowel is 
faster with a high-fiber diet than with a low-fiber diet. 


Age plays a definite role in the predisposition to rec- 
tal cancer. Rectal cancer is rare before age 40. This inci- 
dence increases substantially after age 50 and doubles 
with each succeeding decade. 


There is also a slight increase risk for rectal cancer 
in the individual who smokes. 


Patients who suffer from an inflammatory disease of 
the colon known as ulcerative colitis are also at increased 
risk. 


In regards to genetic predisposition, on chromosome 
5, there is a gene called the APC gene associated with 
familial adenomatous polyposis (FAP) syndrome. There 
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are multiple different mutations that occur at this site, yet 
they all cause a defect in tumor suppression that results 
in early and frequent development of colon cancer. This 
genetic aberration is transmitted to 50% of offspring and 
each of those affected will develop colon or rectal cancer, 
usually at an early age. Another syndrome, hereditary 
non-polyposis colon cancer (HNPCC), is related to 
mutations in any of four genes responsible for DNA mis- 
match repair. In patients with colon or rectal cancer, the 
p53 gene is mutated 70% of the time. When the p53 gene 
is mutated and ineffective, cells with damaged DNA 
escape repair or destruction, allowing the damaged cell 
to perpetuate itself. Continued replication of the dam- 
aged DNA may lead to tumor development. Though 
these syndromes (FAP and HNPCC) have a very high 
incidence of colon or rectal cancer, family history with- 
out the syndromes is also a substantial risk factor. When 
considering first-degree relatives, history of one with 
colon or rectal cancer raises the baseline risk of 2% to 
6%, the presence of a second raises the risk to 17%. 


The development of polyps of the colon or rectum 
commonly precedes the development of rectal cancer. 
Polyps are growths of the rectal lining. They can be unre- 
lated to cancer, pre-cancerous, or malignant. Polyps, 
when identified, are removed for diagnosis. If the polyp, 
or polyps, are benign, the patient should undergo careful 
surveillance for the development of more polyps or the 
development of colon or rectal cancer. 


Symptoms of rectal cancer most often result from 
the local presence of the tumor and its capacity to invade 
surrounding pelvic structure: 


e bright red blood present with stool 


e abdominal distention, bloating, inability to have a 
bowel movement 


* narrowing of the stool, so-called ribbon stools 
e pelvic pain 

* unexplained weight loss 

* persistent chronic fatigue 


e rarely, urinary infection or passage of air in urine in 
males (late symptom) 


e rarely, passage of feces through vagina in females(late 
symptom) 


Most of the symptoms are understood on the basis of 
obstruction or the invasion of surrounding pelvic 
anatomic structures. If the tumor is large and obstructing 
the rectum, the patient will not be evacuating stool nor- 
mally and will get bloated and have abdominal discom- 
fort. The tumor itself may bleed and, since it is near the 
anus, the patient may see bright red blood on the surface 
of the stool. Blood alone (without stool) may also be 
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An endoscopic view of a rectal tumor. (Custom Medical Stock 
Photo. Reproduced by permission.) 


passed. Thus, hemorrhoids are often incorrectly blamed 
for bleeding, delaying the diagnosis. If anemia develops, 
which is rare, the patient will experience chronic fatigue. 
If the tumor invades the bladder in the male or the vagina 
in the female, stool will get where it doesn’t belong and 
cause infection or discharge. (This condition is also rare.) 
Patients with widespread disease lose weight secondary 
to the chronic illness. 


Diagnosis 


Screening evaluation of the colon and rectum are 
accomplished together. Screening involves physical 
exam, simple laboratory tests, and the visualization of 
the lining of the rectum and colon. The ways to visualize 
the epithelium are with x rays, (indirect visualization), 
and endoscopy, (direct visualization). 


The physical examination involves the performance 
of a digital rectal exam (DRE). At the time of this exam, 
the physician checks the stool on the examining glove 
with a chemical to see if any occult (invisible), blood is 
present. At home, after having a bowel movement, the 
patient is asked to swipe a sample of stool obtained with 
a small stick on a card. After three such specimens are on 
the card, the card is then easily chemically tested for 
occult blood also. These exams are accomplished as an 
easy part of a routine yearly physical exam. 


Proteins are sometimes produced by cancers and 
these may be elevated in the patients blood. When this 
occurs the protein produced is known as a tumor marker. 
There is a tumor marker for cancer of the colon and rec- 
tum; it is known as carcinoembryonic antigen, (CEA). 
Unfortunately, this may be made by other adenocarcino- 
mas as well, or it may not be produced by a particular 
colon or rectal cancer. Therefore, screening by chemical 
analysis for CEA has not been helpful. CEA has been 
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Rectal cancer 


helpful in patients treated for colon or rectal cancer if 
their tumor makes the protein. It is used in a follow-up 
role, not a screening role. 


Direct visualization of the lining of the rectum is 
accomplished using a scope or endoscope. The physician 
introduces the instrument into the rectum and is able to 
see the epithelium of the rectum directly. A simple rigid 
tubular scope may be used to see the rectal epithelium; 
however, screening of the colon is done at the same time. 
The lower colon may be visualized using a fiberoptic 
flexible scope in a procedure known as flexible sigmoi- 
doscopy. When the entire colon is visualized, the proce- 
dure is known as total colonoscopy. Each type of 
endoscopy requires pre-procedure preparation (evacua- 
tion) of the rectum and colon. 


The American Cancer Society has recommended the 
following screening protocol for those over 50 years: 


e yearly digital rectal exam with occult blood in stool 
testing 


e flexible sigmoidoscopy at age 50 
* flexible sigmoidoscopy repeated every five years 


If there are predisposing factors such as positive 
family history, history of polyps, or a familial syndrome, 
screening evaluations should start sooner. 


Evaluation of patients with symptoms 


When patients visit their physician because they are 
experiencing symptoms that could possibly be related to 
colon or rectal cancer, the entire colon and rectum must 
be visualized. Even if a rectal lesion is identified, the 
entire colon must be screened to rule out a syndromous 
polyp or cancer of the colon. The combination of a flexi- 
ble sigmoidoscopy and double contrast barium enema 
may be performed, but the much preferred evaluation of 
the entire colon and rectum is that of complete 
colonoscopy. Colonoscopy allows direct visualization, 
photography, as well as the opportunity to obtain a biop- 
sy, (a sample of tissue), of any abnormality visualized. If, 
for technical reasons the entire colon is not visualized 
endoscopically, a double contrast barium enema should 
complement the colonoscopy. A patient who is identified 
to have a problem in one area of the colon or rectum is at 
greater risk to have a similar problem in area of the colon 
or rectum. Therefore the entire colon and rectum need to 
be visualized during the evaluation. 


The diagnosis of rectal cancer is actually made by 
the performance of a biopsy of any abnormal lesion in 
the rectum. Many rectal cancers are within reach of the 
examiner’s finger. Identifying how close to the anus the 
cancer has developed is very important in planning the 
treatment. Another characteristic ascertained by exam is 
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whether the tumor is mobile or fixed to surrounding 
structure. Again, this will have implications related to 
primary treatment. As a general rule, it is easier to identi- 
fy and adequately obtain tissue for evaluation in the rec- 
tum as opposed to the colon. This is because the lesion is 
closer to the anus. 


If the patient presents with advanced disease, areas 
where the tumor has spread, such as the liver, may be 
amenable to biopsy. Such biopsies are usually obtained 
using a special needle under local anesthesia. 


Once a diagnosis of rectal cancer has been estab- 
lished by biopsy, in addition to the physical exam, an 
endorectal ultrasound will be performed to assess the 
extent of the disease. For rectal cancer, endorectal ultra- 
sound is the most preferred method for staging both 
depth of tumor penetration and local lymph node 
metastatic status. Endorectal ultrasound: 


e differentiates areas of invasion within large rectal ade- 
nomas that seem benign 


e determines the depth of tumor penetration into the rec- 
tal wall 


e determines the extent of regional lymph node invasion 


e can be combined with other tests (chest x rays and com- 
puted tomography scans, or CT scans) to determine the 
extent of cancer spread to distant organs, such as the 
lungs or liver 


The resulting rectal cancer staging allows physicians 
to determine the need for—and order of—radiation, 
surgery, and chemotherapy. 


Treatment 


Once the diagnosis has been confirmed by biopsy and 
the endorectal ultrasound has been performed, the clinical 
stage of the cancer is assigned. The staging characteristics 
are utilized by the treating physicians to plan the specific 
treatment protocol for the patient. In addition, the stage of 
the cancer at the time of presentation gives a statistical 
likelihood of the treatment outcome, the prognosis. 


Clinical staging 


Rectal cancer first invades locally and then progress- 
es to spread to regional lymph nodes or to other organs as 
noted in the description above. Using the characteristics 
of the primary tumor, its depth of penetration through the 
rectum, local invasion into pelvic structure, and the pres- 
ence or absence of regional or distant metastases, stage is 
derived. A CT scan of the pelvis is very helpful here 
because the presence of invasion into the sacrum or 
pelvic sidewalls may mean that surgical therapy is not 
initially possible. On this basis, clinical staging is used to 
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begin treatment. The pathologic stage is defined when 
the results of analyzing the surgical specimen are avail- 
able for assigning stage, (typically stage I and II). 


Rectal cancer is assigned stages I through IV, based 
on the following general criteria: 


e Stage I: the tumor is confined to the epithelium or has 
not penetrated through the first layer of muscle in the 
rectal wall. 


e Stage II: the tumor has penetrated through to the outer 
wall of the rectum or has gone through it, possibly 
invading other local tissue or organs. 


e Stage HI: Any depth or size of tumor associated with 
regional lymph node involvement. 


e Stage IV: any of previous criteria associated with dis- 
tant metastasis. 


Surgery 


The first, or primary, treatment modality utilized in 
the treatment of rectal cancer is surgery. Stage I, II, and 
even suspected stage III disease are treated by surgical 
removal of the involved section of the rectum along with 
the complete vascular and lymphatic supply. Most Stage 
II and Stage III rectal cancers (based on endorectal ultra- 
sound, CT scan, and chest x ray) are treated with radia- 
tion and possibly chemotherapy prior to surgery. 


A factor that needs to be considered when consider- 
ing primary treatment for rectal cancer is the surgeon’s 
ability to reconnect the ends of the rectum. The pelvis is 
a confining space that makes the performance of the 
hook-up more difficult to do safely when the tumor is in 
the lower rectum. The upper rectum does not usually pre- 
sent a substantial problem to the surgeon restoring bowel 
continuity after the cancer has been removed. Mid-rectal 
tumors, (especially in males where the pelvis is usually 
smaller than a woman’s), may present technical difficul- 
ties in hooking the proximal bowel to the remaining rec- 
tum. Technical advances in stapling instrumentation have 
largely overcome these difficulties. If the anastomosis, 
(hook-up), leaks postoperatively, infection will ensue and 
in the past was a major cause of complications in resec- 
tion of rectal cancers. Today, utilizing the stapling instru- 
mentation, a hook-up at the time of original surgery is 
much safer. If the surgeon feels that the hook-up is com- 
promised or may leak, a colostomy may be performed. A 
colostomy is performed by bringing the colon through 
the abdominal wall and sewing it to the skin. In these 
cases the stool is thus diverted away from the hook-up, 
allowing it to heal and preventing the infectious compli- 
cations associated with leak. Later, when the hook-up 
has completely healed, the colostomy can be taken down 
and bowel continuity thus restored. 
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Stapling devices have allowed the surgeon to get 
closer to the anus and still allow the technical perfor- 
mance of a hook-up but there are limits. It is generally 
felt that there should be at least three centimeters of nor- 
mal rectum below the tumor or the risk of recurrence 
locally will be excessive. In addition, if there is no resid- 
ual native rectum, the patient will not have normal sensa- 
tion or control and will have problems with uncontrol- 
lable soilage, (incontinence). For these reasons, patients 
presenting with low rectal tumors may undergo total 
removal of the rectum and anus. This procedure is known 
as an abdominal-perineal resection. A colostomy is per- 
formed in the lower left abdomen and it is permanent. 


Radiation 


As mentioned, for many late stage II or stage III 
tumors, radiation therapy can shrink the tumor prior to 
surgery. The other roles for radiation therapy are as an aid 
to surgical therapy in locally advanced disease that has 
been removed, and in the treatment of certain distant 
metastases. Especially when utilized in combination with 
chemotherapy, radiation used postoperatively has been 
shown to reduce the risk of local recurrence in the pelvis 
by 46% and death rates by 29%. Such combined therapy 
is recommended in patients with locally advanced prima- 
ry tumors that have been removed surgically. In the treat- 
ment of distant metastases, radiation has been helpful at 
reducing local effects from them, particularly in the brain. 


Chemotherapy 


Adjuvant chemotherapy, (treating the patient who 
has no evidence of residual disease but who is at high risk 
for recurrence), is considered in patients whose tumors 
deeply penetrate or locally invade (late stage II and stage 
IIT). If the tumor was not locally advanced, this form of 
chemotherapeutic adjuvant therapy may be recommended 
without radiation. This therapy is identical to that of colon 
cancer and leads to similar results. Standard therapy is 
treatment with 5-fluorouracil, (5-FU) combined with leu- 
covorin for a period of six to 12 months. 5-FU is an 
antimetabolite and leucovorin improves the response rate. 
Another agent, levamisole, (which seems to stimulate the 
immune system), may be substituted for leucovorin. 
These protocols reduce rate of recurrence by about 15% 
and reduce mortality by about 10%. The regimens do 
have some toxicity but usually are tolerated fairly well. 


Similar chemotherapy is administered for stage IV 
disease or if a patient progresses and develops metastasis. 
Results show response rates of about 20%. A response is a 
temporary regression of the cancer in response to the 
chemotherapy. Unfortunately, these patients eventually 
succumb to the disease. Clinical trials have now shown 
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Rectal cancer 


KEY TERMS 


Adenocarcinoma—Type of cancer beginning in 
glandular epithelium. 


Adjuvant therapy— Treatment involving radiation, 
chemotherapy (drug treatment), or hormone thera- 
py, or a combination of all three given after the pri- 
mary treatment for the possibility of residual micro- 
scopic disease. 


Anastomosis—Surgical re-connection of the ends of 
the bowel after removal of a portion of the bowel. 


Anemia—The condition caused by too few circulat- 
ing red blood cells, often manifest in part by fatigue. 


Carcinogens—Substances in the environment that 
cause cancer, presumably by inducing mutations, 
with prolonged exposure. 


Defecation—The act of having a bowel movement. 
Epithelium—Cells composing the lining of an organ. 


Lymphatics—Channels that are conduits for lymph. 


that the results can be improved with the addition of 
another agent to this regimen. Irinotecan does not seem to 
increase toxicity but it improved response rates to 39%, 
added two-three months to disease free survival, and pro- 
longed overall survival by a little over two months. 


Alternative treatment 


Alternative therapies have not been studied in a sci- 
entific way so it is very difficult to make any recommen- 
dation. Large doses of vitamins, fiber, and green tea are 
among therapies tried. Before initiating any alternative 
therapies, the patient is wise to consult his/her physician 
to be sure that these therapies do not complicate or inter- 
fere with the recommended therapy. 


Prognosis 


Prognosis is the long-term outlook or survival after 
therapy. Overall, about 50% of patients treated for colon 
and rectal cancer survive the disease. As expected, the 
survival rates are dependent upon the stage of the cancer 
at the time of diagnosis, making early detection a very 
worthwhile endeavor. 


About 15% of patients present with stage I disease, 
or are diagnosed with Stage I disease when they initially 
visit a doctor, and 85-90% survive. Stage II represents 
20-30% of cases and 65-75% survive. 30-40% comprise 
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Lymph nodes—Cellular filters through which lym- 
phatics flow. 


Malignant—Cells that have been altered such that 
they have lost normal control mechanisms and are 
capable of local invasion and spread to other areas 
of the body. 


Metastasis—Site of invasive tumor growth that orig- 
inated from a malignancy elsewhere in the body. 


Mutation—A change in the genetic make up of a 
cell that may occur spontaneously or be environ- 
mentally induced. 


Occult blood—Presence of blood that cannot be 
appreciated visually. 


Polyps—Localized growths of the epithelium that 
can be benign, pre-cancerous, or harbor malignancy. 


Resect—To remove surgically. 
Sacrum—Posterior bony wall of the pelvis. 


Systemic—Referring to throughout the body. 


the stage III presentation of which 55% survive. The 
remaining 20-25% present with stage IV disease and are 
very rarely cured. 


Prevention 


There is not an absolute way of preventing colon or 
rectal cancer. Still there is a lot that an individual can do to 
lessen risk or to identifiy the precursors of colon and rectal 
cancer so that it does not manifest itself. The patient with a 
familial history can enter screening and surveillance pro- 
grams earlier than the general population. High-fiber diets 
and vitamins, avoiding obesity, and staying active lessen 
the risk. Avoiding cigarettes and alcohol may be helpful. 
By controlling these environmental factors, an individual 
can lessen risk and to this degree prevent the disease. 


By undergoing appropriate screening when uncon- 
trollable genetic risk factors have been identified, an 
individual may be rewarded by the identification of 
benign polyps that can be treated as opposed to having 
these growths degenerate into a malignancy. 


Resources 


BOOKS 

Abelhoff, Martin, MD, James O. Armitage MD, Allen S. Lichter 
MD, and John E. Niederhuber MD. Clinical Oncology 
Library. Philadelphia: Churchill Livingstone, 1999. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Jorde, Lynn B., PhD, John C. Carey MD, Michael J. Bamshad 
MD, and Raymond L. White, PhD. Medical Genetics, 
Second Edition. St. Louis: Mosby, 1999. 

Kirkwood, John M., MD, Michael T. Lotze MD, Joyce M. 
Yasko PhD. Current Cancer Therapeutics, Third Edition. 
Philadelphia: Churchill Livingstone, 1998 


PERIODICALS 

Greenlee, Robert T., PhD, MPH, Mary Beth Hill-Harmon, 
MSPH, Taylor Murray, and Michael Thun, MD, MS. 
“Cancer Statistics 2001.” CA: A Cancer Journal for Clini- 
cians 51, no. 1 (Jan/Feb 2001). 

Saltz, Leonard, et al. “Irinotecan plus Fluorouracil and Leucov- 
orin for Metastatic Colorectal Cancer.” The New England 
Journal of Medicine 343, no. 13 (September 28, 2000). 


ORGANIZATIONS 

American Cancer Society. (800) ACS-2345. <http://www. 
cancer.org>. 

Cancer Information Service of the NCI. (1-800-4-CANCER). 
<http://wwwicic.nci.nih.gov>. 


OTHER 

National Cancer Institute Clinical Trials. <http://www.cancer 
trials.nci. nih.gov>. 

Colon Cancer Alliance. <http://www.ccalliance.org>. 


Richard A. McCartney, MD 


Hl Rectal examination 


Definition 


Rectal examination or digital rectal examination 
(DRE) is performed by means of inserting a gloved, 
lubricated finger into the rectum and palpating (feeling) 
for lumps. 


Purpose 


DRE is used as a screening tool to locate rectal can- 
cer and prostate cancer. It is also used as a diagnostic 
test to find non-cancerous abnormalities within the rec- 
tum like hemorrhoids, anal fissures, or congenital 
deformities that can cause chronic constipation. 


Precautions 


There are no precautions when performing DRE, 
aside from routine sanitary procedures. 


Description 


DRE is performed in most instances as an annual 
routine procedure in colorectal cancer screening. Digital 
palpitation of the rectum can often find abnormal growths 
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which may require further testing or commonplace hem- 
orrhoids. It is a critical initial clinical test and is important 
in the assessment of the size and location of tumors. 


This procedure is often not performed routinely on 
patients over 70, even though this population is at high 
risk for colorectal cancer. It also is not done as often in 
elderly women as in elderly men. 


DRE has also been used as a screening tool for 
prostate cancer. It seems to be very effective for larger 
masses found in the prostate and correlated well with 
higher prostate-specific antigens. 


Of less predictive value was DRE in routine recto- 
vaginal examinations of women under the age of 50. 
These instances of DRE did not locate colorectal cancer 
or any other abnormality. 


More gastroenterologists are recommending that 
pediatricians and family physicians perform DRE on pedi- 
atric patients exhibiting chronic constipation before those 
patients are referred to intestinal specialists. The pediatri- 
cian or family physician could identify fecal compaction 
and treat it themselves, and then only refer patients who 
have a specific abnormality to gastroenterologists. 


Preparation 


The physician must conduct DRE using a gloved 
hand. Some sort of lubricant should be used so that pene- 
tration of the rectum is easier and does not create the 
damage that the procedure is seeking. 


Aftercare 


There is no aftercare after a DRE is performed. 


Risks 


There are no risks to DRE and it is virtually painless. 


Normal results 


The physician finds a normal rectal canal with no 
abnormalities. 


Abnormal results 


Growths, tears, anal fissures, or congenital structural 
defects can be found inside the rectum with DRE. 


Resources 


BOOKS 
Weber, Janet, ed. Nurses’ Handbook of Health Assessment 
Philadelphia: Lippincott, 1993. 
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Rectal polyps 


KEY TERMS 


DRE—Digital rectal examination. 


Gastroenterologist—A physician who specializes 
in diseases of the digestive system. 


Rectum—The last eight to ten inches of the colon, 
of which the anus is a part and the opening 
through which wastes are removed from the body. 


PERIODICALS 

Borum, Marie L. “Does Age Influence Screening for Colorectal 
Cancer?” Age and Aging 27 (July 1998) no. 4. 508-511. 

Kirchner, Jeffrey T. “Digital Rectal Examination in Children 
with Constipation.” American Family Physician no. 5 
(October 1, 1999) 60: 1530. 

Schroder, Fritz H. “Evaluation of the Digital Rectal Examina- 
tion as a Screening Test for Prostate Cancer.” JAMA, The 
Journal of the American Medical Association no. 7 (Feb- 
ruary 7, 1999) 281: 594. 


OTHER 

“Practice Parameters for the Treatment of Rectal Carcinoma ” 
American Society of Colon and Rectal Surgeons May 7, 
2001. <http://www.asco.org/ prof/me/html/abstracts/gasc/ 
m_969.htm>. 


Janie F. Franz 


i Rectal polyps 


Definition 


Rectal polyps are tissue growths that arise from the 
wall of the rectum and protrude into it. They may be 
either benign or malignant (cancerous). 


Description 


The rectum is the last segment of the large intestine, 
ending in the anus, the opening to the exterior of the body. 
Rectal polyps are quite common. They occur in 7—50% of 
all people, and in two thirds of people over age 60. 


Rectal polyps can be either benign or malignant, 
large or small. There are several different types of 
polyps. The type is determined by taking a sample of the 
polyp and examining it microscopically. Most polyps are 
benign. They are of concern, however, because 90% of 
colon and rectal cancers arise from polyps that are initial- 
ly benign. For this reason, rectal polyps are usually 
removed when they are discovered. 
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Causes and symptoms 


The cause of most rectal polyps is unknown, howev- 
er a diet high in animal fat and red meat, and low in fiber, 
is thought to encourage polyp formation. Some types of 
polyps are hereditary. In an inherited disease called 
familial polyposis, hundreds of small, malignant and 
pre-malignant polyps are produced before the age of 40. 
Also, inflammatory bowel disease may cause growth of 
polyps and pseudo-polyps. Juvenile polyps (polyps in 
children) are usually benign and often outgrow their 
blood supply and disappear at puberty. 


Most rectal polyps produce no symptoms and are 
discovered on routine digital or endoscopic examination 
of the rectum. Rectal bleeding is the most common com- 
plaint when symptoms do occur. Abdominal cramps, 
pain, or obstruction of the intestine occur with some 
large polyps. Certain types of polyps cause mucous-filled 
or watery diarrhea. 


Diagnosis 


Rectal polyps are commonly found by sigmoi- 
doscopy (visual inspection with an instrument consist- 
ing of a tube and a light) or colonoscopy. If polyps are 
found in the rectum, a complete examination of the large 
intestine is done, as multiple polyps are common. Polyps 
do not show up on regular x rays, but they do appear on 
barium enema x rays. 


Treatment 


Normally polyps are removed when they are found. 
Polypectomy is the name for the surgery that removes 
these growths. Polypectomy is performed at a hospital, 
outpatient surgical facility or in a doctor’s office, 
depending on the number and type of polyps to be 
removed, and the age and health of the patient. The pro- 
cedure can be done by a surgeon, gastroenterologist, or 
family practitioner. 


Before the operation, a colonoscopy (examination of 
the intestine with an endoscope) is performed, and stan- 
dard pre-operative blood and urine studies are done. The 
patient is also given medicated enemas to cleanse the 
bowel. 


The patient is given a sedative and a narcotic pain 
killer. A colonoscope is inserted into the rectum. The 
polyps are located and removed with a wire snare, ultra- 
sound, or laser beam. After they are removed, the polyps 
are examined to determine if they are malignant or 
benign. When polyps are malignant, it may be necessary 
to remove a portion of the rectum or colon to completely 
remove cancerous tissue. 
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KEY TERMS 


Colon—the part of the large intestine that extends 
from the cecum to the rectum. The sigmoid colon 
is the area of the intestine just above the rectum; 
linking the descending colon with the rectum. It is 
shaped like the letter S. 


Rectum—The final part of the large intestine, end- 
ing in the anus. 


Sigmoidoscopy—A procedure where a thin tube 
containing a camera and a light is inserted into the 
lower section of the large intestine so that the doc- 
tor can visually inspect the lower (sigmoid) colon 
and rectum. Colonoscopy examines the entire 
large intestine using the same techniques. 


Alternative treatment 


In addition to a diet low in animal fat and high in 
fiber, nutritionists recommend anitoxidant supplements 
(including vitamins A, C, and E, selenium, and zinc) to 
reduce rectal polyps. 


Prognosis 


For most people, the removal of polyps is an uncom- 
plicated procedure. Benign polyps that are left in place 
can give rise to rectal cancer. People who have had rec- 
tal polyps once are more likely to have them again and 
should have regular screening examinations. 


Prevention 


Eating a diet low in red meat and animal fat, and 
high in fiber, is thought to help prevent rectal polyps. 


Resources 


BOOKS 

The Merck Manual of Diagnosis and Therapy. 16th ed. Ed. 
Robert Berkow. Rahway, NJ: Merck Research Laborato- 
ries, 1992. 

“Polypectomy.” In The Complete Guide to Symptoms, Illness 
and Surgery. 3rd ed. Ed. H. Winter Griffith, et al. New 
York: Berkeley Publishing, 1995. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 


Tish Davidson 
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i Rectal prolapse 


Definition 


Rectal prolapse is protrusion of rectal tissue through 
the anus to the exterior of the body. The rectum is the 
final section of the large intestine. 


Description 


Rectal prolapse can be either partial or complete. In 
partial prolapse, only the mucosa layer (mucous mem- 
brane) of the rectum extends outside the body. The pro- 
jection is generally 0.75—1.5 in (2—4 cm) long. In com- 
plete prolapse, called procidentia, the full thickness of 
the rectum protrudes for up to 4.5 in (12 cm). 


Rectal prolapse is most common in people over age 
60, and occurs much more frequently in women than in 
men. It is also more common in psychiatric patients. Pro- 
lapse can occur in normal infants, where it is usually tran- 
sient. In children it is often an early sign of cystic fibrosis 
or is due to neurological or anatomical abnormalities. 


Although rectal prolapse in adults may initially 
reduce spontaneously after bowel movements, it eventu- 
ally becomes permanent. Adults who have had prior rec- 
tal or vaginal surgery, who have chronic constipation, 
regularly depend on laxatives, have multiple sclerosis 
or other neurologic diseases, stroke, or paralysis are 
more likely to experience rectal prolapse. 


Causes and symptoms 


Rectal prolapse in adults is caused by a weakening 
of the sphincter muscle or ligaments that hold the rectum 
in place. Weakening can occur because of aging, disease, 
or in rare cases, surgical trauma. Prolapse is brought on 
by straining to have bowel movements, chronic laxative 
use, or severe diarrhea. 


Symptoms of rectal prolapse include discharge of 
mucus or blood, pain during bowel movements, and 
inability to control bowel movements (fecal inconti- 
nence). Patients may also feel the mass of tissue pro- 
truding from the anus. With large prolapses, the patient 
may lose the normal urge to have a bowel movement. 


Diagnosis 

Prolapse is initially diagnosed by taking a patient 
history and giving a rectal examination while the 
patient is in a squatting position. It is confirmed by sig- 
moidoscopy (inspection of the colon with a viewing 
instrument called a endoscope) Barium enema x rays 
and other tests are done to rule out neurologic (nerve) 
disorders or disease as the primary cause of prolapse. 
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Recurrent miscarriage 


KEY TERMS 


Rectum—The part of the large intestine that ends 
at the anal canal. 


Treatment 


In infants, conservative treatment, consisting of strap- 
ping the buttocks together between bowel movements and 
eliminating any causes of bowel straining, usually pro- 
duces a spontaneous resolution of prolapse. For partial 
prolapse in adults, excess tissue is surgically tied off with 
special bands causing the tissue to wither in a few days. 


Complete prolapse requires surgery. Different surgi- 
cal techniques are used, but all involve anchoring the rec- 
tum to other parts of the body, and using plastic mesh to 
reinforce and support the rectum. In patients too old, or 
ill, to tolerate surgery, a wire or plastic loop can be 
inserted to hold the sphincter closed and prevent pro- 
lapse. Treatment should be undertaken as soon as pro- 
lapse is diagnosed, since the longer the condition exists, 
the more difficult it is to reverse. 


Alternative treatment 


Alternative therapies can act as support for conven- 
tional threatment, especially if surgery is required. 
Acupuncture, homeopathy, and botanical medicine 
can all be used to assist in resolution of the prolapse or in 
recovery from surgery. 


Prognosis 


Successful resolution of rectal prolapse involves prompt 
treatment and the elimination of any underlying causes of 
prolapse. Infants and children usually recover completely 
without complications. Recovery in adults depends on age, 
general health, and the extent of the prolapse. 


Prevention 


Reducing constipation by eating a diet high in fiber, 
drinking plenty of fluids, and avoiding straining during 
bowel movements help prevent the onset of prolapse. Exer- 
cises that strengthen the anal sphincter may also be helpful. 


Resources 


BOOKS 

The Merck Manual of Diagnosis and Therapy. 17th eds. Ed. 
Robert Berkow. Rahway, NJ: Merck Research Laborato- 
ries, 1997. 
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OTHER 
“Rectal Prolapse.” ThriveOnline. <http://thriveonline.oxygen. 
com>. 


Tish Davidson 


Recurrent fever see Relapsing fever 


I Recurrent miscarriage 


Definition 


Recurrent miscarriage is defined as three or more 
miscarriages of a fetus before 20 weeks of gestation (i.e., 
before the fetus can live outside the womb). 


Description 


Also referred to as spontaneous abortion, miscar- 
riage occurs in 15—20% of all conceptions. The majority 
of miscarriages occur during the first trimester. The num- 
ber of previous miscarriages does not affect subsequent 
full-term pregnancies. 


Causes and symptoms 


Recurrent miscarriage can be caused by several fac- 
tors, including fetal, placental, or maternal abnormalities. 


e In over half of all miscarriages, the fetus is abnormal. 
The abnormality can either be genetic or developmen- 
tal. The fetus is very sensitive to ionizing radiation. 
Tobacco and even moderate alcohol consumption are 
known to cause fetal damage that may lead to miscar- 
riage. There is some evidence that over four cups of 
coffee a day, because of the caffeine, adversely affect 
pregnancy, as well. 


Placental abnormalities, including abnormal implanta- 
tion in the placental wall and premature separation of 
the placenta, can cause miscarriage. 


Maternal abnormalities include insufficient hor- 
mones (usually progesterone) to support the preg- 
nancy, an incompetent cervix (mouth of the womb 
does not stay closed), or a deformed uterus (womb). 
A deformed uterus can be caused by diethylstilbe- 
strol (DES) given to the mother’s mother during her 
pregnancy. Some immunologic abnormalities may 
cause the mother to reject the fetus as if it were an 
infection or a transplant. Maternal blood clotting 
abnormalities may cut-off blood supply to the fetus, 
causing miscarriage. 
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KEY TERMS 


Fetus—A developing embryo in the womb after 
the first eight weeks of gestation. 


lonizing radiation—Radiation produced by x rays 
and radioactivity. 


Ovulation—Release of an egg for fertilization 
from the ovary that happens about fourteen days 
before each menstrual period. 


e Maternal diabetes mellitus causes miscarriage if the 
diabetes is poorly controlled. Maternal infections may 
occasionally lead to miscarriage. There is some evidence 
that conceptions that take place between old eggs (sever- 
al days after ovulation) or old sperm (that start out sever- 
al days before ovulation) may be more likely to miscarry. 


Symptoms of miscarriage include pink or brown col- 
ored discharge for several weeks, which develops into 
painful cramping and increased vaginal bleeding; dila- 
tion of the cervix; and expulsion of the fetus. 


Diagnosis 

A pelvic examination can detect a deformed uterus, 
and frequent examinations during pregnancy can detect 
an incompetent cervix. Blood tests can detect the pres- 
ence of immunologic or blood-clotting problems in the 
mother. Genetic testing can also determine if chromo- 
somal abnormalities may be causing the miscarriages. 


Treatment 


If a uterus is deformed, it may be surgically repaired. 
If a cervix is incompetent, it can be surgically fortified, 
until the fetus matures, by a procedure known as circlage 
(tying the cervix closed). Supplemental progesterone 
may also help sustain a pregnancy. Experimental treat- 
ment of maternal immunologic abnormalities with white 
cell immunization (injecting the mother with white cells 
from the father) has been successful in some cases of 
recurrent miscarriage. Clotting abnormalities can be 
treated with anticoagulant drugs, such as heparin and 
aspirin, to keep blood flowing to the fetus. 


Prognosis 


If there is no underlying disease or abnormality pre- 
sent, the rate of successful pregnancy after several mis- 
carriages approaches normal. Seventy to eighty-five per- 
cent of women with three or more miscarriages will go 
on to complete a healthy pregnancy. 
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Resources 


BOOKS 
Cunningham, F. Gary, et al., ed. Williams Obstetrics. Stamford: 
Appleton & Lange, 1997. 


J. Ricker Polsdorfer, MD 


Red blood cell components transfusion see 
Transfusion 


Í Red blood cell indices 


Definition 


Red blood cell indices are measurements that 
describe the size and oxygen-carrying protein (hemoglo- 
bin) content of red blood cells. The indices are used to 
help in the differential diagnosis of anemia. They are also 
called red cell absolute values or erythrocyte indices. 


Purpose 


Anemia includes a variety of conditions with the 
same outcome: a person’s blood cannot carry as much 
oxygen as it should. A healthy person has an adequate 
number of correctly sized red blood cells that contain 
enough hemoglobin to carry sufficient oxygen to all the 
body’s tissues. An anemic person has red blood cells that 
are either too small or too few in number. As a result, the 
heart and lungs must work harder to make up for the lack 
of oxygen delivered to the tissues by the blood. 


Anemia is caused by many different diseases or dis- 
orders. The first step in finding the cause is to determine 
what type of anemia the person has. Red blood cell 
indices help to classify the anemias. 


Precautions 


Certain prescription medications may affect the test 
results. These drugs include zidovudine (Retrovir), 
phenytoin (Dilantin), and azathioprine (Imuran). 


Description 
Overview 


Anemia has several general causes: blood loss; a 
drop in production of red blood cells; or a rise in the 
number of red blood cells destroyed. Blood loss can 
result from severe hemorrhage or a chronic slow bleed, 
such as the result of an accident or an ulcer. Lack of iron, 
vitamin B,,, or folic acid in the diet, as well as certain 
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Red blood cell indices 


KEY TERMS 


Anemia—A variety of conditions in which a per- 
son’s blood can’t carry as much oxygen as it should 
due to a decreased number or size of red blood 
cells. 


Hypochromic—A descriptive term applied to a red 
blood cell with a decreased concentration of hemo- 
globin. 


Macrocytic—A descriptive term applied to a larger 
than normal red blood cell. 


Mean corpuscular hemoglobin (MCH)—A mea- 
surement of the average weight of hemoglobin in a 
red blood cell. 


Mean corpuscular hemoglobin concentration 
(MCHC)—The measurement of the average con- 
centration of hemoglobin in a red blood cell. 


chronic diseases, lower the number of red blood cells 
produced by the bone marrow. Inherited disorders affect- 
ing hemoglobin, severe reactions to blood transfusions, 
prescription medications, or poisons can cause red blood 
cells to burst (hemolyze) well before the end of their 
usual 120-day lifespan. 


Anemia of any type affects the results of one or 
more of the common blood tests. These tests are the 
hematocrit, hemoglobin, and red blood cell count. The 
hematocrit is a measure of red blood cell mass, or how 
much space in the blood is occupied by red blood cells. 
The hemoglobin test is a measure of how much hemo- 
globin protein is in the blood. The red blood cell count 
(RBC) measures the number of red blood cells present in 
the blood. Red blood cell indices are additional measure- 
ments of red blood cells based on the relationship of 
these three test results. 


The relationships between the hematocrit, the hemo- 
globin level, and the RBC are converted to red blood cell 
indices through mathematical formulas. These formulas 
were worked out and first applied to the classification of 
anemias by Maxwell Wintrobe in 1934. 


The indices include these measurements: mean cor- 
puscular volume (MCV); mean corpuscular hemoglobin 
(MCH); mean corpuscular hemoglobin concentration 
(MCHC); and red cell distribution width (RDW). They are 
usually calculated by an automated instrument as part of a 
complete blood count (CBC). Indices are covered by 
insurance when medically necessary. Results are available 
the same day that the blood is drawn or the following day. 
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Mean corpuscular volume (MCV)—A measure of 
the average volume of a red blood cell. 


Microcytic—A descriptive term applied to a smaller 
than normal red blood cell. 


Normochromic—A descriptive term applied to a 
red blood cell with a normal concentration of 
hemoglobin. 


Normocytic—A descriptive term applied to a red 
blood cell of normal size. 


Red blood cell indices—Measurements that 
describe the size and hemoglobin content of red 
blood cells. 


Red cell distribution width (RDW)—A measure of 
the variation in size of red blood cells. 


Mean corpuscular volume (MCV) 


MCV is the index most often used. It measures the 
average volume of a red blood cell by dividing the hema- 
tocrit by the RBC. The MCV categorizes red blood cells 
by size. Cells of normal size are called normocytic, 
smaller cells are microcytic, and larger cells are macro- 
cytic. These size categories are used to classify anemias. 
Normocytic anemias have normal-sized cells and a nor- 
mal MCV; microcytic anemias have small cells and a 
decreased MCV; and macrocytic anemias have large 
cells and an increased MCV. Under a microscope, 
stained red blood cells with a high MCV appear larger 
than cells with a normal or low MCV. 


Mean corpuscular hemoglobin concentration 
(MCHC) 


The MCHC measures the average concentration of 
hemoglobin in a red blood cell. This index is calculated 
by dividing the hemoglobin by the hematocrit. The 
MCHC categorizes red blood cells according to their 
concentration of hemoglobin. Cells with a normal con- 
centration of hemoglobin are called normochromic; cells 
with a lower than normal concentration are called 
hypochromic. Because there is a physical limit to the 
amount of hemoglobin that can fit in a cell, there is no 
hyperchromic category. 


Just as MCV relates to the size of the cells, MCHC 
relates to the color of the cells. Hemoglobin contains 
iron, which gives blood its characteristic red color. When 
examined under a microscope, normal red blood cells 
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that contain a normal amount of hemoglobin stain pink- 
ish red with a paler area in the center. These nor- 
mochromic cells have a normal MCHC. Cells with too 
little hemoglobin are lighter in color with a larger pale 
area in the center. These hypochromic cells have a low 
MCHC. Anemias are categorized as hypochromic or nor- 
mochromic according to the MCHC index. 


Mean corpuscular hemoglobin (MCH) 


The average weight of hemoglobin in a red blood 
cell is measured by the MCH. The formula for this index 
is the sum of the hemoglobin multiplied by 10 and divid- 
ed by the RBC. MCH values usually rise or fall as the 
MCV is increased or decreased. 


Red cell distribution width (RDW) 


The RDW measures the variation in size of the red 
blood cells. Usually red blood cells are a standard size. 
Certain disorders, however, cause a significant variation 
in cell size. 


Obtaining the blood sample 


The RBC indices test requires 0.17—0.24 oz (5-7 ml) 
of blood. A healthcare worker ties a tourniquet on the 
person’s upper arm, locates a vein in the inner elbow 
region, and inserts a needle into that vein. Vacuum action 
draws the blood through the needle into an attached tube. 
Collection of the sample takes only a few minutes. 


Preparation 


The doctor should check to see if the patient is tak- 
ing any medications that may affect test results. The 
patient does not need to fast before the test. 


Aftercare 


Aftercare consists of routine care of the area around 
the puncture mark. Pressure is applied for a few seconds 
and the wound is covered with a bandage. 


Risks 


The primary risk is mild dizziness and the possibili- 
ty of a bruise or swelling in the area where the blood was 
drawn. The patient can apply moist warm compresses. 


Normal results 
Normal results for red blood cell indices are as follows: 
e MCV 82-98 fl (femtoliters) 
e MCHC 31-37 g/dl 
e MCH 26-34 pg (picograms) 
e RDW 11.5-14.5% 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Abnormal results 


The category into which a person’s anemia is placed 
based on the indices provides a significant clue as to the 
cause of the anemia, but further testing is needed to con- 
firm a specific diagnosis. 


The most common causes of macrocytic anemia 
(high MCV) are vitamin B, and folic acid deficiencies. 
Lack of iron in the diet, thalassemia (a type of heredi- 
tary anemia), and chronic illness are the most common 
causes of microcytic anemia (low MCV). Normocytic 
anemia (normal MCV) can be caused by kidney and liver 
disease, bone marrow disorders, or excessive bleeding or 
hemolysis of the red blood cells. 


Lack of iron in the diet and thalassemia are the most 
common causes of hypochromic anemia (low MCHC). 
Normocytic anemias are usually also normochromic and 
share the same causes (normal MCHC). 


The RDW is increased in anemias caused by deficien- 
cies of iron, vitamin B,,, or folic acid. Abnormal hemoglo- 
bins, such as in sickle cell anemia, can change the shape of 
red blood cells as well as cause them to hemolyze. The 
abnormal shape and the cell fragments resulting from 
hemolysis increase the RDW. Conditions that cause more 
immature cells to be released into the bloodstream, such as 
severe blood loss, will increase the RDW. The larger size 
of immature cells creates a distinct size variation. 


Resources 


BOOKS 

Pagana, Kathleen Deska, and Timothy James Pagana, eds. 
Mosby’s Manual of Diagnostic and Laboratory Tests. St. 
Louis: Mosby, Inc., 1998. 


Nancy J. Nordenson 


Red blood cell test see Hemoglobin test 


Reduced-sized liver transplantation see 
Liver transplantation 


i Reflex sympathetic dystrophy 


Definition 


Reflex sympathetic dystrophy is the feeling of pain 
associated with evidence of minor nerve injury. 


Description 


Historically, reflex sympathetic dystrophy (RSD) 
was noticed during the civil war in patients who suffered 
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Reflex tests 


pain following gunshot wounds that affected the median 
nerve (a major nerve in the arm). In 1867 the condition 
was called causalgia form the Greek term meaning 
“burning pain.” Causalgia refers to pain associated with 
major nerve injury. The exact causes of RSD are still 
unclear. Patients usually develop a triad of phases. In the 
first phase, pain and sympathetic activity is increased. 
Patients will typically present with swelling (edema), 
stiffness, pain, increased vascularity (increasing 
warmth), hyperhydrosis, and x-ray changes demonstrat- 
ing loss of minerals in bone (demineralization). The sec- 
ond phase develops three to nine months later, It is char- 
acterized by increased stiffness and changes in the 
extremity that include a decrease in warmth and atrophy 
of the skin and muscles. The late phase commencing sev- 
eral months to years later presents with a pale, cold, 
painful, and atrophic extremity. Patients at this stage will 
also have osteoporosis. 


It has been thought that each phase relates to a spe- 
cific nerve defect that involves nerve tracts from the 
periphery spinal cord to the brain. Both sexes are affect- 
ed, but the number of new cases is higher in women, ado- 
lescents, and young adults. RDS has been associated 
with other terms such as Sudeck’s atrophy, post-traumat- 
ic Osteoporosis, causalgia, shoulder-hand syndrome, and 
reflex neuromuscular dystrophy. 


Causes and symptoms 


The exact causes of RSD at present is not clearly 
understood. There are several theories such as sympa- 
thetic overflow (over activity), abnormal circuitry in 
nerve impulses through the sympathetic system, and as a 
post-operative complication for both elective and trau- 
matic surgical procedures. Patients typically develop 
pain, swelling, temperature, color changes, and skin and 
muscle wasting. 


Diagnosis 

The diagnosis is simple and confirmed by a local 
anesthetic block along sympathetic nerve paths in the 
hand or foot, depending on whether an arm or leg is 
affected. A test called the erythrocyte sedimentation 
rate (ESR) can be performed to rule out diseases with 
similar presentation and arising from other causes. 


Treatment 


The preferred method to treat RSD includes sympa- 
thetic block and physical therapy. Pain is improved as 
motion of the affected limb improves. Patients may also 
require tranquilizers and mild analgesics. Patients who 
received repeated blocks should consider surgical 
symathectomy (removal of the nerves causing pain). 
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KEY TERMS 


Atrophy—Abnormal changes in a cell that lead to 
loss of cell structure and function. 


Osteoporosis—Reduction in the quantity of bone. 


Prognosis 


The prognosis for treatment during phase one is 
favorable. As the disease progresses undetected into 
phase two or three the prognosis for recovery is poor. 


Prevention 


There is no known prevention since the cause is not 
clearly understood. 


Resources 


BOOKS 

Canale, S., Terry, et al. Campbell’s Operative Orthopaedics. 
9th ed. Mosby, Inc., 1998. 

Goetz, Christopher G., et al, eds. Textbook of Clinical Neurolo- 
gy. 1st ed. W. B. Saunders Company, 1999. 

Rockwood, Charles A., and David P. Green, et al. Fractures in 
Adults. 4th ed. Lippincott-Raven Publishers, 1996. 

Ruddy, Shaun, et al, eds. Kelly’s Textbook of Rheumatology. 6th 
ed. W. B. Saunders Company, 2001. 


OTHER 
Reflex Sympathetic Dystrophy Syndrome Association of 
America. <http://www.rsds.org/fact.html>. 


Laith Farid Gulli, M.D. 
Robert Ramirez, B.S. 


| Reflex tests 


Definition 


Reflex tests are simple physical tests of nervous sys- 
tem function. 


Purpose 


A reflex is a simple nerve circuit. A stimulus, such 
as a light tap with a rubber hammer, causes sensory neu- 
rons (nerve cells) to send signals to the spinal cord. Here, 
the signals are conveyed both to the brain and to nerves 
that control muscles affected by the stimulus. Without 
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any brain intervention, these muscles may respond to an 
appropriate stimulus by contracting. 


Reflex tests measure the presence and strength of a 
number of reflexes. In so doing, they help to assess the 
integrity of the nerve circuits involved. Reflex tests are 
performed as part of a neurological exam, either a “‘mini- 
exam” done to quickly confirm integrity of the spinal 
cord, or a more complete exam performed to diagnose 
the presence and location of spinal cord injury or neu- 
romuscular disease. 


Deep tendon reflexes are responses to muscle stretch. 
The familiar “knee-jerk” reflex is an example; this reflex 
tests the integrity of the spinal cord in the lower back 
region. The usual set of deep tendon reflexes tested, involv- 
ing increasingly higher regions of the spinal cord, are: 


e ankle 

e knee 

¢ abdomen 
e forearm 
e biceps 

e triceps 


Another type of reflex test is called the Babinski test, 
which involves gently stroking the sole of the foot to assess 
proper development of the spine and cerebral cortex. 


Precautions 


Reflex tests are entirely safe, and no special precau- 
tions are needed. 


Description 


The examiner positions the patient in a comfortable 
position, usually seated on the examination table with 
legs hanging free. The examiner uses a rubber mallet to 
strike different points on the patient’s body, and observes 
the response. The examiner may position, or hold, one of 
the limbs during testing, and may require exposure of the 
ankles, knees, abdomen, and arms. Reflexes can be diffi- 
cult to elicit if the patient is paying too much attention to 
the stimulus. To compensate for this, the patient may be 
asked to perform some muscle contraction, such as 
clenching teeth or grasping and pulling the two hands 
apart. When performing the Babinski reflex test, the doc- 
tor will gently stroke the outer soles of the patient’s feet 
with the mallet while checking to see whether or not the 
big toe extends out as a result. 


Normal results 


The strength of the response depends partly on the 
strength of the stimulus. For this reason, the examiner 
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will attempt to elicit the response with the smallest 
stimulus possible. Learning the range of normal 
responses requires some clinical training. Responses 
should be the same for both sides of the body. A nor- 
mal response to the Babinski reflex test depends upon 
the age of the person being examined. In children 
under the age of one and a half years, the big toe will 
extend out with or without the other toes. This is due to 
the fact that the fibers in the spinal cord and cerebral 
cortex have not been completely covered in myelin, the 
protein and lipid sheath that aids in processing neural 
signals. In adults and children over the age of one and 
a half years, the myelin sheath should be completely 
formed, and, as a result, all the toes will curl under 
(planter flexion reflex). 


Abnormal results 


Weak or absent response may indicate damage to the 
nerves outside the spinal cord (peripheral neuropathy), 
damage to the motor neurons just before or just after they 
leave the spinal cord (motor neuron disease), or muscle 
disease. Excessive response may indicate spinal cord 
damage above the level controlling the hyperactive 
response. Different responses on the two sides of the body 
may indicate early onset of progressive disease, or local- 
ized nerve damage, as from trauma. An adult or older 
child who responds to the Babinski with an extended big 
toe may have a lesion in the spinal cord or cerebral cortex. 


Resources 


BOOKS 

Marsden, C. David, et al., eds. Neurology in Clinical Practice. 
2nd ed. Oxford, UK: Butterworth-Heinemann, 1996. 

Spillane, J. A. Bickerstaff’ s Neurological Examination in Clini- 
cal Practice. 6th ed. Oxford, UK: Blackwell Science, 1996. 


OTHER 
Rathe, Richard. “The Neurological Exam.” A Healthy Me Page. 
2 July 1997 <http://www.ahealthyme.com>. 


Richard Robinson 


i Reflexology 


Definition 


Reflexology is a therapeutic method of relieving 
pain by stimulating predefined pressure points on the feet 
and hands. This controlled pressure alleviates the source 
of the discomfort. In the absence of any particular malady 
or abnormality, reflexology may be as effective for pro- 
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Reflexology 


moting good health and for preventing illness as it may be 
for relieving symptoms of stress, injury, and illness. 


Reflexologists work from maps of predefined pres- 
sure points that are located on the hands and feet. These 
pressure points are reputed to connect directly through 
the nervous system and affect the bodily organs and 
glands. The reflexologist manipulates the pressure points 
according to specific techniques of reflexology therapy. 
By means of this touching therapy, any part of the body 
that is the source of pain, illness, or potential debility can 
be strengthened through the application of pressure at the 
respective foot or hand location. 


Purpose 


Reflexology promotes healing by stimulating the 
nerves in the body and encouraging the flow of blood. In 
the process, reflexology not only quells the sensation of 
pain, but relieves the source of the pain as well. 


Anecdotally, reflexologists claim success in the 
treatment of a variety of conditions and injuries. One 
condition is fibromyalgia. People with this disease are 
encouraged to undergo reflexology therapy to alleviate 
any of a number of chronic bowel syndromes associated 
with the condition. Frequent brief sessions of reflexolo- 
gy therapy are also recommended as an alternative to 
drug therapy for controlling the muscle pain associated 
with fibromyalgia and for relieving difficult breathing 
caused by tightness in the muscles of the patient’s neck 
and throat. 


Reflexology applied properly can alleviate allergy 
symptoms, as well as stress, back pain, and chronic 
fatigue. The techniques of reflexology can be performed 
conveniently on the hand in situations where a session on 
the feet is not practical, although the effectiveness of lim- 
ited hand therapy is less pronounced than with the foot 
pressure therapy. 


Description 
Origins 


Reflexology is a healing art of ancient origin. 
Although its origins are not well documented, there are 
reliefs on the walls of a Sixth Dynasty Egyptian tomb (c. 
2450 B.c.) that depict two seated men receiving massage 
on their hands and feet. From Egypt, the practice may 
have entered the Western world during the conquests of 
the Roman Empire. The concepts of reflexology have 
also been traced to pre-dynastic China (possibly as early 
as 3000 B.c.) and to ancient Indian medicine. The Inca 
civilization may have subscribed to the theories of reflex- 
ology and passed on the practice of this treatment to the 
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Native Americans in the territories that eventually 
entered the United States. 


In recent times, Sir Henry Head first investigated the 
concepts underlying reflexology in England in the 1890s. 
Therapists in Germany and Russia were researching sim- 
ilar notions at approximately the same time, although 
with a different focus. Less than two decades later, a 
physician named William H. Fitzgerald presented a simi- 
lar concept that he called zone analgesia or zone therapy. 
Fitzgerald’s zone analgesia was a method of relieving 
pain through the application of pressure to specific loca- 
tions throughout the entire body. Fitzgerald divided the 
body into 10 vertical zones, five on each side, that 
extended from the head to the fingertips and toes, and 
from front toback. Every aspect of the human body 
appears in one of these 10 zones, and each zone has a 
reflex area on the hands and feet. Fitzgerald and his col- 
league, Dr. Edwin Bowers, demonstrated that by apply- 
ing pressure on one area of the body, they could anes- 
thetize or reduce pain in a corresponding part. In 1917, 
Fitzgerald and Bowers published Relieving Pain at 
Home, an explanation of zone therapy. 


Later, in the 1930s, a physical therapist, Eunice D. 
Ingham, explored the direction of the therapy and made 
the startling discovery that pressure points on the human 
foot were situated in a mirror image of the corresponding 
organs of the body with which the respective pressure 
points were associated. Ingham documented her find- 
ings, which formed the basis of reflexology, in Stories 
the Feet Can Tell, published in 1938. Although Ingham’s 
work in reflexology was inaccurately described as zone 
therapy by some, there are differences between the two 
therapies of pressure analgesia. Among the more marked 
differences, reflexology defines a precise correlation 
between pressure points and afflicted areas of the body. 
Furthermore, Ingham divided each foot and hand into 12 
respective pressure zones, in contrast to the 10 vertical 
divisions that encompass the entire body in Fitzgerald’s 
zone therapy. 


In 1968 two siblings, Dwight Byers and Eusebia 
Messenger, established the National Institute of Reflex- 
ology. By the early 1970s the institute had grown and 
was renamed the International Institute of Reflexology. 


In a typical reflexology treatment, the therapist and 
patient have a preliminary discussion prior to therapy, to 
enable the therapist to focus more accurately on the 
patient’s specific complaints and to determine the appro- 
priate pressure points for treatment. 


A reflexology session involves pressure treatment 
that is most commonly administered in foot therapy ses- 
sions of approximately 40-45 minutes in duration. The 
foot therapy may be followed by a brief 15-minute hand 
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therapy session. No artificial devices or special equip- 
ment are associated with this therapy. The human hand is 
the primary tool used in reflexology. The therapist 
applies controlled pressure with the thumb and forefin- 
ger, generally working toward the heel of the foot or the 
outer palm of the hand. Most reflexologists apply pres- 
sure with their thumbs bent; however, some also use sim- 
ple implements, such as the eraser end of a pencil. 
Reflexology therapy is not massage, and it is not a sub- 
stitute for medical treatment. 


Reflexology is a complex system that identifies and 
addresses the mass of 7,000 nerve endings that are con- 
tained in the foot. Additional reflexology addresses the 
nerves that are located in the hand. This is a completely 
natural therapy that affords relief without the use of 
drugs. The Reflexology Association of America (RAA) 
formally discourages the use of oils or other preparations 
in performing this hands-on therapy. 


Preparations 


In order to realize maximum benefit from a reflexol- 
ogy session, the therapist as well as the patient should be 
situated so as to afford optimal comfort for both. Patients 
in general receive treatment in a reclining position, with 
the therapist positioned as necessary—to work on the 
bare feet, or alternately on the bare hands. 


A reflexology patient removes both shoes and socks 
in order to receive treatment. No other preparation is 
involved. No prescription drugs, creams, oils, or lotions 
are used on the skin. 


Precautions 


Reflexology is extremely safe. It may even be self- 
administered in a limited form whenever desired. The 
qualified reflexologist offers a clear and open disclaimer 
that reflexology does not constitute medical treatment in 
any form, nor is reflexology given as a substitute for 
medical advice or treatment. The ultimate purpose of the 
therapy is to promote wellness; fundamentally it is a 
form of preventive therapy. 


People with serious and long-term medical problems 
are urged to seek the advice of a physician. Diabetes 
patients in particular are urged to approach this therapy 
cautiously. Likewise pregnant women are cautioned 
emphatically to avoid reflexology during the early phases 
of pregnancy altogether, as accidentally induced labor 
and subsequent premature delivery can result from 
reflexology treatment. 


A consultation with a reflexologist is recommended in 
order to determine the safety and appropriateness of reflex- 
ology therapy for a specific health problem or condition. 
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EUNICE INGHAM (1889-1974) 


Eunice D. Ingham was born on February 24, 1889. 
A physical therapist by occupation, she was a colleague 
of Dr. Shelby Riley, who along with Dr. W. H. Fitzgerald 
actively developed zone therapy, a similar but distinct 
therapy from reflexology. Unlike reflexology, zone ther- 
apy does not connect the zones with the body as a 
whole. In the 1930s, Ingham discovered an unmistak- 
able pattern of reflexes on the human foot; she subse- 
quently devoted the rest of her life to publicizing the 
message of reflexology until shortly before her death on 
December 10, 1974. 


Ingham traveled and lectured widely about reflexol- 
ogy, initially to audiences of extremely desperate or aging 
patients who had lost hope in finding relief. Because of 
their sometimes astonishing improvement, reflexology 
became better known and respected among the medical 
community and gained credibility for its therapeutic 
value. Ingham described her theories of reflexology in her 
1938 book, entitled Stories the Feet Can Tell, which 
included a map of the reflex points on the feet and the 
organs that they parallel. The book was translated into 
seven languages, although it was erroneously published 
as Zone Therapy in some countries, an error which led to 
misunderstanding about the true nature of reflexology 
and inaccurately linked it to zone therapy. 


Side effects 


Because reflexology is intended to normalize the 
body functions, the therapy does not cause a condition to 
worsen. Most patients find that pain diminishes over the 
course of the therapy. It has been noted, however, that 
some patients experience greater discomfort in the sec- 
ond session than in the first session, because a significant 
easing of pain and tension is generally associated with 
the initial therapy session. As a result, when pressure is 
reapplied to the tender points of the foot during the sec- 
ond session, the sensitivity has been heightened. This 
increase in sensitivity may cause minor additional dis- 
comfort for the patient. 


Research and general acceptance 


Although only one controlled trial of reflexology 
therapy, done in 1993, has been documented in medical 
journals, this therapy is practiced worldwide at different 
levels of medical care. In Russia, for example, only 
licensed physicians may legally perform reflexology 
treatment. In contrast, the practice is a commonplace 
homestyle remedy in the Netherlands. The Internet 
“Home of Reflexology” lists at least 66 professional 
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Sciatic nerve 


Reflexology employs the principle that the reflex points on the feet, when hand pressure is applied, will reflexively stimulate 
energy to a related muscle or organ in the body and promote healing. (Illustration by Electronic Illustrators Group.) 


organizations worldwide, including New Zealand and 
Malaysia. Associations include the following: 


¢ Academy of Reflexology Austria 

e Association of Finnish Reflexologists 

e Chinese Society of Reflexologists 

e Hellenic Association of Reflexologists 

e Indian Society for Promotion of Reflexology 


e International Council of Reflexologists (HQ: San Diego, 
USA) 


e Israeli Reflexology Association 

e New Zealand Reflexology Association 

e Polish Instytut of Reflexology (Polish Language) 
e Reflexology Association of America 

e Reflexology Association of Australia 

e Rwo-Shr Health Institute International (Malaysia) 
e The South African Reflexology Society 


Regulatory status 


Ongoing legislative debate ensued during the 1990s 
regarding the legal status of the reflexology trade. The 
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reflexology community, along with legislators and other 
bodywork practitioners, engaged in reassessment of the 
reflexology business and its relationship to massage 
therapy and massage parlors. Organizations and individ- 
uals brought judicial appeals of certain court cases that 
threatened the legitimate licensing of reflexologists as 
practitioners of alternative medicine. Such professional 
reflexology interests as the RAA documented in detail 
the disparities between reflexology and massage, citing 
the purpose of reflexology, which is to stimulate internal 
body functions (glands and organs) as opposed to the 
topical muscular and joint relief associated with mas- 
sage. In a status update in 1998 the Association reported 
that 19 states had laws requiring the licensing of mas- 
sage/reflexology therapists. Licensing laws established 
educational requirements and required candidates to pass 
written, oral, and/or practical examinations. 


Also at issue was a trend among municipalities to 
license massage parlors (and reflexologists) under the 
business codes affecting the adult entertainment business. 
B. and K. Kunz reported that judicial decisions in two 
states—Tennessee and New Mexico—had excluded the 
practice of reflexology practice from the laws pertaining 
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to massage parlors. Those courts held that reflexology is a 
business separate and distinct from massage parlors, and 
deserving of its own respective licensing standards. In 
Sacramento, California, reflexologists petitioned success- 
fully to become licensed as practitioners of somatic thera- 
py rather than as providers of adult entertainment. Like- 
wise, in the Canadian province of Ontario, a nonprofit 
organization to register reflexology practitioners was 
established in order to define a distinct classification for 
therapists separate from erotic body rubbers, which was 
the original classification given to reflexologists. Other 
states where court proceedings or legislative attempts to 
legitimize reflexology have stalled include Pennsylvania, 
Florida, New Jersey, and New York 


Training and certification 
Training programs 


Reflexology is taught by means of a series of semi- 
nars, classes, and training films. Certification is earned 
after a six month program that includes 200 hours of 
training. The certification training breaks down as fol- 
lows: 28 hours of preliminary seminar training; 14 hours 
of advanced seminar training; 58 hours of self-directed 
study; and 100 hours of practical experience, including 
administering reflexology to a minimum of 15 people. 


Specific aspects of the training include instruction in 
the assessment of the pressure points on the feet and 
hands through a study of human anatomy. Students also 
learn to give reflexology sessions to patients along with 
specific techniques for working with the hands. 


Certification and advanced certification 


As part if its function, the independently organized 
American Reflexology Certification Board (ARCB) certi- 
fies the competency of reflexology practitioners on an 
individual basis. The ARCB does not evaluate schools 
and teachers. Prerequisites for individual certification 
include completion of educational requirements and pass- 
ing a standard qualifying examiniation. Successful candi- 
dates receive the title of Board Certified Reflexologist. 


Minimum qualifications to take the certification 
examination include attendance at an advanced seminar 
within two years prior to taking the examination. In addi- 
tion, the applicant must have attended preliminary semi- 
nars for two full days—in addition to the required day of 
advanced seminar training—and the applicant is required 
to have a minimum of six months of practical experience 
in administering the therapy. Applicants are examined by 
means of both written tests and practical demonstrations. 


Continuing education certification is available. 
Advanced training focuses on mastering the ability to 
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KEY TERMS 


Pressure points—Specific locations on the feet 
and hands that correspond to nerve endings that 
connect to the organs and glands of the human 
body via the spinal cord. 


Zone therapy—Also called zone analgesia, a 
method of relieving pain by applying pressure to 
specific points on the body. It was developed in the 
early twentieth century by Dr. William Fitzgerald. 


perform hand reflexology. The therapist also receives 
instruction in new and advanced techniques of basic 
reflexology. Some reflexology training classes may be 
applied toward degree programs in other disciplines, 
depending on the specific course of study and the certifi- 
cation of the respective training institutions involved. 


The RAA provides published standards of practice 
for reflexologists. 


Resources 


BOOKS 

Byers, Dwight. Better Health with Foot Reflexology: The Orig- 
inal Ingham Method. 1983. 

Dougans, Inge. The Complete Illustrated Guide to Reflexology. 
New York: Barnes & Noble, 1996. 

Stein, Diane. “Foot and Hand Reflexology.” In All Women Are 
Healers: A Comprehensive Guide to Natural Healing. 
Freedom, CA: The Crossing Press, 1990. 


ORGANIZATIONS 

International Institute of Reflexology. P.O. Box 12642. St. 
Petersburg, FL 33733-2642. (727) 343-4811. Fax: (727) 
381-2807. <fteflex@concentric.net>. 

Reflexology Association of America. 4012 Rainbow St. 
KPMB#585. Las Vegas, NV 89103-2059. 


Gloria Cooksey 


Refsum’s syndrome see Lipidoses 


Regional anesthetic see Anesthesia, local 
Regional enteritis see Crohn’s disease 


i Rehabilitation 


Definition 


Rehabilitation is a treatment or treatments designed 
to facilitate the process of recovery from injury, illness, 
or disease to as normal a condition as possible. 
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Rehabilitation 


A patient (holding paddles) is undergoing a hydrotherapy treatment. (Photograph by Will & Deni Mcintyre, Photo Researchers, 
Inc. Reproduced by permission.) 


Purpose 


The purpose of rehabilitation is to restore some or 
all of the patient’s physical, sensory, and mental capabili- 
ties that were lost due to injury, illness, or disease. Reha- 
bilitation includes assisting the patient to compensate for 
deficits that cannot be reversed medically. It is prescribed 
after many types of injury, illness, or disease, including 
amputations, arthritis, cancer, cardiac disease, neurolog- 
ical problems, orthopedic injuries, spinal cord injuries, 
stroke, and traumatic brain injuries.The Institute of 
Medicine has estimated that as many as 14% of all Amer- 
icans may be disabled at any given time. 


Precautions 


Rehabilitation should be carried out only by quali- 
fied therapists. Exercises and other physical interven- 
tions must take into account the patient’s deficit. An 
example of a deficit is the loss of a limb. 


Description 


A proper and adequate rehabilitation program can 
reverse many disabling conditions or can help patients 
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cope with deficits that cannot be reversed by medical 
care. Rehabilitation addresses the patient’s physical, psy- 
chological, and environmental needs. It is achieved by 
restoring the patient’s physical functions and/or modify- 
ing the patient’s physical and social environment. The 
main types of rehabilitation are physical, occupational, 
and speech therapy. 


Each rehabilitation program is tailored to the individ- 
ual patient’s needs and can include one or more types of 
therapy. The patient’s physician usually coordinates the 
efforts of the rehabilitation team, which can include phys- 
ical, occupational, speech, or other therapists; nurses; 
engineers; physiatrists (physical medicine); psycholo- 
gists; orthotists (makes devices such as braces to straight- 
en out curved or poorly shaped bones); prosthetists (a 
therapist who makes artificial limbs or protheses); and 
vocational counselors. Family members are often actively 
involved in the patient’s rehabilitation program. 


Physical therapy 


Physical therapy helps the patient restore the use of 
muscles, bones, and the nervous system through the use 
of heat, cold, massage, whirlpool baths, ultrasound, 
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exercise, and other techniques. It seeks to relieve pain, 
improve strength and mobility, and train the patient to 
perform important everyday tasks. Physical therapy may 
be prescribed to rehabilitate a patient after amputations, 
arthritis, burns, cancer, cardiac disease, cervical and 
lumbar dysfunction, neurological problems, orthopedic 
injuries, pulmonary disease, spinal cord injuries, stroke, 
traumatic brain injuries, and other injuries/illnesses. The 
duration of the physical therapy program varies depend- 
ing on the injury/illness being treated and the patient’s 
response to therapy. 


Exercise is the most widely used and best known 
type of physical therapy. Depending on the patient’s con- 
dition, exercises may be performed by the patient alone 
or with the therapist’s help, or with the therapist moving 
the patient’s limbs. Exercise equipment for physical ther- 
apy could include an exercise table or mat, a stationary 
bicycle, walking aids, a wheelchair, practice stairs, paral- 
lel bars, and pulleys and weights. 


Heat treatment, applied with hot-water compresses, 
infrared lamps, short-wave radiation, high frequency 
electrical current, ultrasound, paraffin wax, or warm 
baths, is used to stimulate the patient’s circulation, relax 
muscles, and relieve pain. Cold treatment is applied with 
ice packs or cold-water soaking. Soaking in a whirlpool 
can ease muscle spasm pain and help strengthen move- 
ments. Massage aids circulation, helps the patient relax, 
relieves pain and muscle spasms, and reduces swelling. 
Very low strength electrical currents applied through the 
skin stimulate muscles and make them contract, helping 
paralyzed or weakened muscles respond again. 


Occupational therapy 


Occupational therapy helps the patient regain the 
ability to do normal everyday tasks. This may be 
achieved by restoring old skills or teaching the patient 
new skills to adjust to disabilities through adaptive 
equipment, orthotics, and modification of the patient’s 
home environment. Occupational therapy may be pre- 
scribed to rehabilitate a patient after amputation, arthri- 
tis, cancer, cardiac disease, head injuries, neurological 
injuries, orthopedic injuries, pulmonary disease, spinal 
cord disease, stroke, and other injuries/illnesses. The 
duration of the occupational therapy program varies 
depending on the injury/illness being treated and the 
patient’s response to therapy. 


Occupational therapy includes learning how to use 
devices to assist in walking (artificial limbs, canes, 
crutches, walkers), getting around without walking 
(wheelchairs or motorized scooters), or moving from one 
spot to another (boards, lifts, and bars). The therapist will 
visit the patient’s home and analyze what the patient can 
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and cannot do. Suggestions on modifications to the 
home, such as rearranging furniture or adding a wheel- 
chair ramp, will be made. Health aids to bathing and 
grooming could also be recommended. 


Speech therapy 


Speech therapy helps the patient correct speech dis- 
orders or restore speech. Speech therapy may be pre- 
scribed to rehabilitate a patient after a brain injury, can- 
cer, neuromuscular diseases, stroke, and other 
injuries/illnesses. The duration of the speech therapy pro- 
gram varies depending on the injury/illness being treated 
and the patient’s response to therapy. 


Performed by a speech pathologist, speech therapy 
involves regular meetings with the therapist in an individ- 
ual or group setting and home exercises. To strengthen 
muscles, the patient might be asked to say words, smile, 
close his mouth, or stick out his tongue. Picture cards may 
be used to help the patient remember everyday objects 
and increase his vocabulary. The patient might use picture 
boards of everyday activities or objects to communicate 
with others. Workbooks might be used to help the patient 
recall the names of objects and practice reading, writing, 
and listening. Computer programs are available to help 
sharpen speech, reading, recall, and listening skills. 


Other types of therapists 


Inhalation therapists, audiologists, and registered dieti- 
tians are other types of therapists. Inhalation therapists help 
the patient learn to use respirators and other breathing aids 
to restore or support breathing. Audiologists help diagnose 
the patient’s hearing loss and recommend solutions. Dieti- 
tians provide dietary advice to help the patient recover from 
or avoid specific problems or diseases. 


Rehabiltation centers 


Rehabilitation services are provided in a variety of 
settings including clinical and office practices, hospitals, 
skilled-care nursing homes, sports medicine clinics, and 
some health maintenance organizations. Some therapists 
make home visits. Advice on choosing the appropriate 
type of therapy and therapist is provided by the patient’s 
medical team. 


Resources 


BOOKS 

Hertling, Darlene, and Randolph Kessler. Management of Com- 
mon Musculoskeletal Disorders: Physical Therapy Princi- 
ples and Methods. 3rd ed. Philadelphia: Lippincott, 1996. 

Institute of Medicine. Enabling America: Assessing the Role of 
Rehabilitation Science and Engineering. Washington, DC: 
National Academy Press, 1997. 
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Reiki 


KEY TERMS 


Orthotist—A health care professional who is skilled 
in making and fitting orthopedic appliances. 
Physiatrist—A physician who specializes in physi- 
cal medicine. 


Prosthetist—A health care professional who is 
skilled in making and fitting artificial parts (pros- 
thetics) for the human body. 


Myers, Rose Sgarlat. Saunders Manual of Physical Therapy. 
Philadelphia: W. B. Saunders Co., 1995. 

Oxford Medical Publications. Oxford Textbook of Sports Medi- 
cine. Oxford, UK: Oxford University Press, 1994. 

Pedretti, Lorraine Williams, ed. Occupational Therapy: Prac- 
tice Skills for Physical Disfunction. 4th ed. St. Louis: 
Mosby, 1996. 


PERIODICALS 

Bloom, Marc. “Know Thy Injury.” Women’s Sports & Fitness 
(May 1997): 81. 

Enderby, Pam. “Speech and Language Therapy: Does It Work?” 
Student British Medical Journal 4, no. 43 (Aug. 1996): 282. 

“Speech After Stroke: Rehabilitation Enhances Recovery and 
Lifestyle.” Mayo Clinic Health Letter (Aug. 1996). 


ORGANIZATIONS 

National Rehabilitation Association. 633 S. Washington St., 
Alexandria, VA 22314. (703) 836-0850. 

National Rehabilitation Information Center. 8455 Colesville 
Road, Suite 935, Silver Spring, MD 20910. (800) 34- 
NARIC. 

Rehabilitation International. 25 East 21st St., New York, NY 
10010. (212) 420-1500. 


OTHER 

“Speech-Language Pathology,” “Physical Therapy,” and 
“Occupational Therapy.” A Healthy Me Page. 27 
Feb.1998. 15 Apr. 1998 <http://www.ahealthyme. 
com/topic/topic 100587394>. 


Lori De Milto 


Rehydration see Intravenous rehydration 


i Reiki 


Definition 


Reiki is a form of therapy that uses simple hands-on, 
no-touch, and visualization techniques, with the goal of 
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improving the flow of life energy in a person. Reiki (pro- 
nounced ray-key) means “universal life energy” in Japan- 
ese, and Reiki practitioners are trained to detect and alle- 
viate problems of energy flow on the physical, emotional, 
and spiritual level. Reiki touch therapy is used in much 
the same way to achieve similar effects that traditional 
massage therapy is used—to relieve stress and pain, and 
to improve the symptoms of various health conditions. 


Purpose 


Reiki claims to provide many of the same benefits as 
traditional massage therapy, such as reducing stress, 
stimulating the immune system, increasing energy, and 
relieving the pain and symptoms of health conditions. 
Practitioners have reported success in helping patients 
with acute and chronic illnesses, from asthma and arthri- 
tis to trauma and recovery from surgery. Reiki is a gentle 
and safe technique, and has been used successfully in 
some hospitals. It has been found to be very calming and 
reassuring for those suffering from severe or fatal condi- 
tions. Reiki can been used by doctors, nurses, psycholo- 
gists and other health professionals to bring touch and 
deeper caring into their healing practices. 


Description 
Origins 


Reiki was developed in the mid-1800s by Dr. Mikao 
Usui, a Japanese scholar of religion. According to the 
story that has been passed down among reiki teachers, 
Usui was a Christian who was intrigued by the idea that 
Christ could heal sick people by touching them with his 
hands. Searching for clues that would explain the secrets 
of healing with hands, Usui made a long pilgrimage 
around the world, visiting many ancient religious sects and 
studying ancient books. Some reiki teachers claim that 
Usui found clues leading back nearly 10,000 years to heal- 
ing arts that originated in ancient Tibet. During his intense 
studies, Usui claimed he had a spiritual experience, which 
enabled him to heal with his own hands by becoming 
aware of and tapping into the universal life force. After 
that, he dedicated his life to helping the sick and poor. His 
reputation grew as he healed sick people for many years in 
Kyoto, Japan. Before his death, Usui passed on his heal- 
ing insights using universal life energy to Dr. Chujiru 
Hayashi, a close acquaintance. Hayashi, in turn, passed on 
the healing techniques in 1938 to Hawayo Takata, a Japan- 
ese woman from Hawaii, whom he had cured of life- 
threatening illness using reiki methods. Takata became a 
firm believer and proponent of reiki, and during the 1970s 
formed an initiation program for training reiki masters to 
preserve Usui’s teachings. Before she died, she prepared 
her granddaughter, Phyllis Lei Furumoto, to continue the 
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lineage. Takata had personally trained 21 practitioners 
before she died at the age of 80 in 1980. Along with other 
reiki masters authorized by Takata, Furumoto formed the 
reiki Alliance. A faction led by Barbara Ray, formed the 
American Reiki Association, which was known as Radi- 
ance Technique Association International. Today, there are 
over 1,000 reiki masters practicing around the world, 
whose methods can all be traced back directly to Dr. Usui. 


The basic philosophy of reiki 


The basic idea of reiki is that the body has an energy 
field that is central to its health and proper functioning, 
and this energy travels in certain pathways that can 
become blocked or weakened. This idea of energy flow 
in the body is also a central concept in Ayurvedic medi- 
cine and traditional Chinese medicine, including 
acupuncture. 


Reiki practitioners believe that everyone has the 
potential to access the universal life energy, but that over 
time most people’s systems become blocked and the ener- 
gy becomes weakened in them. A reiki practitioner is 
trained to be able to detect these blockages, and practition- 
ers will use their hands, thoughts, and own energy fields to 
improve the energy flow in a patient. Reiki is one of the 
more esoteric alternative medical practices, because no 
one is sure exactly how it works on the physiological level. 
Practitioners claim that it works on very subtle energy lev- 
els, or possibly works on the chakra system. The chakras 
are the system of seven energy centers along the middle of 
the body believed to be connected with the nervous and 
endocrine systems, as defined by yoga and Ayurvedic 
medicine. Reiki masters claim that healing energy can 
even be sent to a person from far away, noting that reiki 
works on the same principles that enables praying to work 
for some patients, although a practitioner needs advanced 
training to be able to send energy from afar. 


According to the original principles of Usui, patients 
must also have a proper attitude for reiki to work most 
effectively. Patients must take responsibility for their 
own health, and must want to be healed. Furthermore, 
when energy is received from a reiki healer, patients 
must be willing to give back energy to others, and to 
compensate the healer in some way, as well. Finally, 
Usui claimed that a healing attitude was free from worry 
and fear, was filled with gratitude for life and for others, 
and placed emphasis on each person finding honest and 
meaningful work in their lives—all this, in order to com- 
plete the picture of overall health. 


A reiki session 


Reiki sessions can take various forms, but most 
commonly resemble typical bodywork appointments, 
where the receiver lies clothed on his or her back on a 
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MIKAO USUI (1865-1926) 

Mikao Usui, born in the Gifu Prefecture (Japan), 
was an ethereal child who sought to unravel the myster- 
ies of the universe. As an adult he developed an interest 
in the metaphysical healing talent of Buddha. Usui 
became determined to regenerate the healing secrets of 
Buddha in order to improve the lot of humanity. He 
traveled to many temples and spoke with holy people, 
but all said that the secret of Buddha’s powers were lost 
to the world due to lack of use. 


Eventually the abbot of a Zen monastery encour- 
aged Usui to study the ancient writings containing the 
secrets on healing. Usui learned two new languages, 
Chinese and Sanskrit, in order to understand the writ- 
ings better, and from his reading he obtained the formu- 
la for healing. The Sutras in particular provided the 
enlightenment that he sought. 


Usui next set out to obtain the power to heal. It is 
widely believed that he developed that ability after 
spending 21 days in retreat and in fasting on the holy 
Mountain of Kori-yama, where he had a vision of light 
and received the knowledge of the symbols of reiki and 
their use in healing. He officially formulated Usui Reiki 
therapy in 1922 and touted as many as one million fol- 
lowers during his lifetime. 


Prior to the transition (death) of Usui, he imparted 


the secrets of healing to 16 teachers in order that the 
secrets would not be lost again. 


flat surface or massage table. A session generally lasts 
from an hour to an hour and a half. Reiki is a simple pro- 
cedure, consisting of calm and concentrated touching, 
with the practitioner focusing on healing and giving 
energy to specific areas on the receiver’s body. Practi- 
tioners place their hands over positions on the body 
where the organs and endocrine glands reside, and the 
areas that correspond to the chakra centers. Practitioners 
also use mental visualization to send healing energy to 
areas of the receiver’s body that need it. In special cases 
or with injuries, a no-touch technique is used, where the 
practitioner’s hands are sometimes held just above the 
body without touching it. Advanced practitioners rely on 
intuition and experience to determine which areas of a 
body need the most energy healing. 


The practitioner’s hands are held flat against the 
receiver’s body, with the fingertips touching. There can 
be over 20 positions on both sides of the body where the 
hands are placed. The positions begin at the crown of the 
head and move towards the feet. The receiver usually 
turns over once during the session. The practitioner’s 
hands are held in each position for a usually five minutes, 
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Dry 


Reiki 


to allow the transfer of energy and the healing process to 
take place. In each position, the hands are kept stationary, 
unlike typical massage where the hands move, and both 
the giver and receiver attempt to maintain an attitude of 
awareness, openness, and caring. 


Reiki practitioners recommend that those receiving 
reiki for the first time go through a series of three to four 
initial treatments over the course of about a week, to 
allow for cleansing and the initial readjustment of ener- 
gy. Reiki sessions can cost from $30-100 per session. 
Insurance coverage is rare, and consumers should consult 
their individual policies as to whether or not such thera- 
pies are included. 


Self-treatment with reiki 


Although reiki practitioners believe that formal train- 
ing is necessary to learn the proper methods of energy 
channeling and healing, individuals can still use some of 
the basic positions of reiki to relieve stress and to stimulate 
healing on themselves or another. The positions can be 
performed anywhere and for however long they are need- 
ed. Positions generally move from the top of the body 
down, but positions can be used wherever there is pain or 
stress. Mental attitude is important during reiki; the mind 
should be cleared of all stressful thoughts and concentrat- 
ed on compassion, love, and peace as forms of energy that 
are surrounding, entering, and healing the body. 


The following positions are illustrated in Reiki: 
Energy Medicine: 


e Position one: Hands are placed on the top of the head, 
with the wrists near the ears and the fingertips touching 
on the crown of the head. Eyes should be closed. Hold for 
five minutes or more, until the mind feels clear and calm. 


e Position two: Cup the hands slightly and place the 
palms over the closed eyes, with the fingers resting on 
the forehead. 


e Position three: Place the hands on the sides of the head, 
with the thumbs behind the ear and the palms over the 
lower jaws, with the fingers covering the temples. 


e Position four: Place one hand on the back of the neck, 
at the base of the skull, and put the other hand on the 
head just above it, parallel to it. 


e Position five: Wrap the hands around the front of the 
throat, and rest them there gently with the heels of the 
hands touching in front. 


e Position six: Place each hand on top of a shoulder, close 
to the side of neck, on top of the trapezius muscle. 


e Position seven: Form a T-shape with the hands over the 
chest, with the left hand covering the heart and the right 
hand above it, covering the upper part of the chest. 
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e Position eight: The hands are placed flat against the 
front of the body with fingertips touching. Hold for five 
minutes or so, and repeat four or five times, moving 
down a hand-width each time until the pelvic region is 
reached, which is covered with a v-shape of the hands. 
Then, for the final position, repeat this technique on the 
back, beginning as close to the shoulders as the hands 
can reach, and ending by forming a T-shape with the 
hands at the base of the spine. 


Side effects 


Reiki generally has no side effects, as it is a very low 
impact and gentle procedure. Some receivers report tin- 
gling or sensations of heat or cold during treatment. Oth- 
ers have reported sadness or anxiety during treatment, 
which practitioners claim are buried or repressed emo- 
tions being released by the new energy flow. 


Research and general acceptance 


Reiki has been used in major clinics and hospitals as 
part of alternative healing practice, and doctors, dentists, 
nurses and other health professionals have been trained 
to use its gentle touch techniques as part of their practice. 
To date, the little scientific research that has been con- 
ducted with reiki implies that its techniques bring about 
the relaxation response, in which stress levels decrease, 
and immune response increases. Reiki practitioners 
claim that the most important measurement of their tech- 
nique is whether the individual feels better after treat- 
ment. They also claim that science cannot measure the 
subtle energy changes that they are attempting to make. 


Training and certification 


Reiki practitioners undergo a series of attunements, 
which are sessions with reiki masters that teach the basic 
methods of energy healing. Several organizations provide 
resources for reiki training. Reiki practitioners believe 
these attunements are necessary for correct technique. The 
masters teach each person how to activate the universal 
life energy in themselves before they can pass it on to oth- 
ers. These initiations often are held during weekend work- 
shops. Trainees can achieve up to four levels of attune- 
ments, until they reach the level of master themselves. The 
certification process is not a formal one; masters approve 
students when they feel satisfied with their progress. 


Resources 


BOOKS 

Baginski, B. J. and, S. Sharamon. Reiki: Universal Life Energy. 
Mendocino, CA: LifeRhythm, 1988. 

Barnett, Libby, and Maggie Chambers. Reiki: Energy Medi- 
cine. Rochester, VT: Healing Arts Press, 1996. 
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KEY TERMS 


Attunement—Life energy teaching given by Reiki 
master to a student. 


Chakra—One of seven major energy centers in the 
body, as defined by Hindu and yoga philosophy. 


Relaxation response—Body’s response to relaxation 
techniques, during which metabolism and stress 
levels decrease and immune response increases. 


Brown, Fran. Living Reiki: Takata’s Teachings. Mendocino, 
CA: LifeRhythm, 1992. 


ORGANIZATIONS 
The International Association of Reiki Professionals. P.O. Box 
481, Winchester, MA 01890. <http://www.iarp. org>. 


OTHER 

American Reiki Masters Association (ARMA). PO Box 130, 
Lake City, FL 32056-0130. (904) 755-9638. 

Center for Reiki Training. 29209 Northwestern Highway, #592, 
Southfield, MI 48034. (800) 332-8112. 

Global Reiki Healing Network. <http://www.reiki.org>. 

The Reiki Alliance. P.O. Box 41, Cataldo, ID 83810-1041, 
(208) 682-3535. 


Douglas Dupler 


f Reiter’s syndrome 


Definition 


Reiter’s syndrome (RS), which is also known as 
arthritis urethritica, venereal arthritis, reactive arthritis, 
and polyarteritis enterica, is a form of arthritis that 
affects the eyes, urethra, and skin, as well as the joints. It 
was first described by Hans Reiter, a German physician, 
during World War I. 


Description 


Reiter’s syndrome is marked by a cluster of symp- 
toms in different organ systems of the body that may or 
may not appear simultaneously. The disease may be acute 
or chronic, with spontaneous remissions or recurrences. 


RS primarily affects sexually active males between 
ages 20—40, particularly males who are HIV positive. 
Most women and children who develop RS acquire the 
disease in its intestinal form. 
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Causes and symptoms 


The cause of Reiter’s syndrome was unknown as of 
early 1998, but scientists think the disease results from a 
combination of genetic vulnerability and various disease 
agents. Over 80% of Caucasian patients and 50-60% of 
African Americans test positive for HLA-B27, which 
suggests that the disease has a genetic component. In 
sexually active males, most cases of RS follow infection 
with Chlamydia trachomatis or Ureaplasma urealyticum. 
Other patients develop the symptoms following gastroin- 
testinal infection with Shigella, Salmonella, Yersinia, or 
Campylobacter bacteria. 


The initial symptoms of RS are inflammation either 
of the urethra or the intestines, followed by acute arthritis 
four to 28 days later. The arthritis usually affects the fin- 
gers, toes, and weight-bearing joints in the legs. Other 
symptoms include: 


¢ inflammation of the urethra, with painful urination and 
a discharge from the penis 


e mouth ulcers 
¢ inflammation of the eye 


e keratoderma blennorrhagica. These are patches of scaly 
skin on the palms, soles, trunk, or scalp of RS patients 


Diagnosis 
Patient history 


Diagnosis of Reiter’s syndrome can be complicated 
by the fact that different symptoms often occur several 
weeks apart. The patient does not usually draw a connec- 
tion between the arthritis and previous sexual activity. 
The doctor is likely to consider Reiter’s syndrome when 
the patient’s arthritis occurs together with or shortly fol- 
lowing inflammation of the eye and the genitourinary 
tract lasting a month or longer. 


Laboratory tests 


There is no specific test for diagnosing RS, but the 
physician may have the urethral discharge cultured to 
rule out gonorrhea. Blood tests of RS patients are typi- 
cally positive for the HLA-B27 genetic marker, with an 
elevated white blood cell (WBC) count and an increased 
sedimentation rate of red blood cells. The patient may 
also be mildly anemic. 


Diagnostic imaging 


X rays do not usually reveal any abnormalities 
unless the patient has had recurrent episodes of the dis- 
ease. Joints that have been repeatedly inflamed may 
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Relapsing fever 


Keratoderma, a skin condition characterized by horny patch- 
es, is one symptom of Reiter’s syndrome. (Photograph by Mil- 
ton Reisch, M.D., Corbis Images. Reproduced by permission.) 


show eroded areas, signs of osteoporosis, or bony spurs 
when x rayed. 


Treatment 


There is no specific treatment for RS. Joint inflam- 
mation is usually treated with nonsteroidal anti-inflam- 
matory drugs (NSAIDs.) Skin eruptions and eye inflam- 
mation can be treated with corticosteroids. Gold treat- 
ments may be given for eroded bone. 


Patients with chronic arthritis are also given physical 
therapy and advised to exercise regularly. 


Prognosis 


The prognosis varies. Most patients recover in three 
to four months, but about 50% have recurrences for sev- 
eral years. Some patients develop complications that 
include inflammation of the heart muscle, stiffening 
inflammation of the vertebrae, glaucoma, eventual 
blindness, deformities of the feet, or accumulation of 
fluid in the lungs. 


Prevention 


In males, Reiter’s syndrome can be prevented by 
sexual abstinence or the use of condoms. 


Resources 


BOOKS 

Hellman, David B. “Arthritis & Musculoskeletal Disorders.” In 
Current Medical Diagnosis and Treatment, 1998. 37th ed. 
Ed. Stephen McPhee, et al. Stamford: Appleton & Lange, 
1997. 
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KEY TERMS 


Acute—Having a sudden onset and lasting a short 
time. 


Chronic—Of long duration. 


Keratoderma blennorrhagica—The medical name 
for the patches of scaly skin that occur on the 
arms, legs, and trunk of RS patients. 


Reactive arthritis—Another name for Reiter’s syn- 
drome. 


Lawson, William, and Anthony J. Reino. “Neoplastic and Non- 
neoplastic Lesions of the Oral Mucosa.” In Current Diag- 
nosis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. B. 
Saunders Co., 1997. 

Magalini, Sergio I., et al. Dictionary of Medical Syndromes. 
Philadelphia: J. B. Lippincott Co., 1990. 

“Musculoskeletal and Connective Tissue Disorders: Reiter’s 
Syndrome (RS).” In The Merck Manual of Diagnosis and 
Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: Merck 
Research Laboratories, 1992. 

“Reiter Syndrome.” In Physicians’ Guide to Rare Diseases, ed. 
Jess G. Thoene. Montvale, NJ: Dowden Publishing Co. 
Inc., 1995. 

“Reiter’s Syndrome.” In Professional Guide to Diseases, ed. 
Stanley Loeb, et al. Springhouse, PA: Springhouse Corpo- 
ration, 1991. 

Theodosakis, Jason, et al. The Arthritis Cure. New York: St. 
Martin’s Paperbacks, 1997. 


Rebecca J. Frey 


I Relapsing fever 


Definition 


Relapsing fever refers to two similar illnesses, both 
of which cause high fevers. The fevers resolve, only to 
recur again within about a week. 


Description 


Relapsing fever is caused by spiral-shaped bacteria 
of the genus Borrelia. This bacterium lives in rodents and 
in insects, specifically ticks and body lice. The form of 
relapsing fever acquired from ticks is slightly different 
from that acquired from body lice. 


In tick-borne relapsing fever (TBRF), rodents (rats, 
mice, chipmunks, and squirrels) which carry Borrelia are 
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fed upon by ticks. The ticks then acquire the bacteria, 
and are able to pass it on to humans. TBRF is most com- 
mon in sub-Saharan Africa, parts of the Mediterranean, 
areas in the Middle East, India, China, and the south of 
Russia. Also, Borrelia causing TBRF exist in the western 
regions of the United States, particularly in mountainous 
areas. The disease is said to be endemic to these areas, 
meaning that the causative agents occur naturally and 
consistently within these locations. 


In louse-borne relapsing fever (LBRF), lice acquire 
Borrelia from humans who are already infected. These 
lice can then go on to infect other humans. LBRF is said 
to be epidemic, as opposed to endemic, meaning that it 
can occur suddenly in large numbers in specific commu- 
nities of people. LBRF occurs in places where poverty 
and overcrowding predispose to human infestation with 
lice. LBRF has flared during wars, when conditions are 
crowded and good hygiene is next to impossible. At this 
time, LBRF is found in areas of east and central Africa, 
China, and in the Andes Mountains of Peru. 


Causes and symptoms 


In TBRF, humans contract Borrelia when they are 
fed upon by ticks. Ticks often feed on humans at night, 
so many people who have been bitten are unaware that 
they have been. The bacteria is passed on to humans 
through the infected body fluids of the tick. 


In LBRF, a louse must be crushed or smashed in 
order for Borrelia to be released. The bacteria then enter 
the human body through areas where the person may 
have scratched him or herself. 


Both types of relapsing fever occur some days after 
having acquired the bacteria. About a week after becom- 
ing infected, symptoms begin. The patient spikes a very 
high fever, with chills, sweating, terrible headache, nau- 
sea, vomiting, severe pain in the muscles and joints, and 
extreme weakness. The patient may become dizzy and 
confused. The eyes may be bloodshot and very sensitive 
to light. A cough may develop. The heart rate is greatly 
increased, and the liver and spleen may be swollen. 
Because the substances responsible for blood clotting 
may be disturbed during the illness, tiny purple marks 
may appear on the skin, which are evidence of minor 
bleeding occurring under the skin. The patient may suffer 
from a nosebleed, or may cough up bloody sputum. All 
of these symptoms last for about three days in TBRF, and 
about five days in LBRF. 


With or without treatment, a crisis may occur as the 
bacteria are cleared from the blood. This crisis, called a 
Jarisch-Herxheimer reaction, results in a new spike in 
fever, chills, and an initial rise in blood pressure. The 
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blood pressure then falls drastically, which may deprive 
tissues and organs of appropriate blood flow (shock). 
This reaction usually lasts for about a day. 


Recurrent episodes of fever with less severe symp- 
toms occur after about a week. In untreated infections, 
fevers recur about three times in TBRF, and only once or 
twice in LBRF. 


Diagnosis 


Diagnosis of relapsing fever is relatively easy, 
because the causative bacteria can be found by examin- 
ing a sample of blood under the microscope. The charac- 
teristically spiral-shaped bacteria are easily identifiable. 
The blood is best drawn during the period of high fever, 
because the bacteria are present in the blood in great 
numbers at that time. 


Treatment 


Either tetracycline or erythromycin is effective 
against both forms of relapsing fever. The medications 
are given for about a week for cases of TBRF; LBRF 
requires only a single dose. Children and pregnant 
women should receive either erythromycin or peni- 
cillin. Because of the risk of the Jarish-Herxheimer 
reaction, patients must be very carefully monitored dur- 
ing the initial administration of antibiotic medications. 
Solutions containing salts must be given through a nee- 
dle in the vein (intravenously) to keep the blood pres- 
sure from dropping too drastically. Patients with 
extreme reactions may need medications to improve 
blood circulation until the reaction resolves. 


Prognosis 


In epidemics of LBRF, death rates among untreated 
victims have run as high as 30%. With treatment, and 
careful monitoring for the development of the Jarish- 
Herxheimer reaction, prognosis is good for both LBRF 
and TBRF. 


Prevention 


Prevention of TBRF requires rodent control, espe- 
cially in and near homes. Careful use of insecticides on 
skin and clothing is important for people who may be 
enjoying outdoor recreation in areas known to harbor the 
disease-carrying ticks. 


Prevention of LBRF is possible, but probably more 
difficult. Good hygiene and decent living conditions 
would prevent the spread of LBRF, but these may be dif- 
ficult for those people most at risk for the disease. 
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Relapsing polychondritis 


KEY TERMS 


Endemic—Refers to a particular organism which 
consistently exists in a particular location under 
normal conditions. 


Epidemic—Refers to a condition suddenly acquired 
by a large number of people within a specific com- 
munity, and which spreads rapidly throughout that 
community. 


Shock—A state in which the blood pressure is so 
low that organs and tissues are not receiving an 
appropriate flow of blood. 


Resources 


BOOKS 

Dennis, David T., and Grant L. Campbell. “Relapsing Fever.” 
In Harrison’s Principles of Internal Medicine, ed. Antho- 
ny S. Fauci, et al. New York: McGraw-Hill, 1997. 

“Spirochetes.” In Sherris Medical Microbiology: An Introduc- 
tion to Infectious Diseases. 3rd ed. Ed. Kenneth J. Ryan. 
Norwalk, CT: Appleton & Lange, 1994. 


PERIODICALS 

Anda, Pedro, et al. “A New Borrelia Species Isolated from 
Patients with Relapsing Fever in Spain.” The Lancet 348, 
no. 9021 (20 July 1996): 162+. 

Cooper, Randy I., and Thomas Neuhauser. “Borreliosis.” The 
New England Journal of Medicine. 338, no. 4 (22 Jan. 
1998): 231. 

Newton, James A., and Patricia V. Pepper. “Relapsing Fever.” 
The New England Journal of Medicine 335, no. 16 (17 
Oct. 1996): 1197. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-De Witt, MD 


i Relapsing polychondritis 


Definition 


Relapsing polychondritis is a disease characterized 
by autoimmune-like episodic or progressive inflamma- 
tion of cartilage and other connective tissue, such as the 
nose, ears, throat, joints, kidneys, and heart. 
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Description 


Cartilage is a tough, flexible tissue that turns into 
bone in many places in the body. Bones all start out as 
cartilage in the fetus. Consequently, children have more 
cartilage than adults. Cartilage persists in adults in the 
linings of joints, the ears, the nose, the airway and the 
ribs near the breast bone. All these sites are attacked by 
relapsing polychondritis, which usually occurs equally in 
middle-aged males and females. It is frequently diag- 
nosed along with rheumatoid arthritis, systemic lupus 
erythematosus, and other connective tissue diseases. 


Causes and symptoms 


The most common first symptom of relapsing poly- 
chondritis is pain and swelling of the external ear. Usually, 
both ears turn red or purple and are tender to the touch. 
The swelling can extend into the ear canal and beyond, 
causing ear infections, hearing loss, balance disturbances 
with vertigo and vomiting, and eventually a droopy ear. 
The nose is often afflicted as well and can deteriorate into 
a flattened nose bridge called saddle nose. Inflammation 
of the eye occurs less frequently, but can lead to blindness. 


As relapsing polychondritis advances, it causes more 
dangerous symptoms such as deterioration of the cartilage 
that holds the windpipe open. Progressive disease can 
destroy the integrity of the airway and compromise 
breathing. Destruction of the rib cartilage can collapse the 
chest, again hindering breathing. Joints everywhere are 
involved in episodes of arthritis, with pain and swelling. 
Other tissues besides cartilage are also involved, leading 
to a variety of problems with the skin and other tissues. 
Occasionally, the aorta or heart valves are damaged. 


The disease may occur in episodes with complete 
remission between, or it may smolder along for years, 
causing progressive destruction. 


Diagnosis 

A characteristic array of symptoms and physical 
findings will yield a diagnosis of relapsing polychondri- 
tis. Laboratory tests are sometime helpful. Biopsies of 
the affected cartilage may confirm the diagnosis. Further 
diagnostic tests are done to confirm other associated con- 
ditions such as rheumatoid arthritis. It is important to 
evaluate the airway, although only 10% of patients will 
die from airway complications. 


Treatment 


Mild inflammations can be treated with aspirin or 
nonsteroidal anti-inflammatory drugs (NSAIDs) such 
as ibuprofen. Corticosteroids (most often prednisone) are 
usually prescribed for more advanced conditions and do 
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KEY TERMS 


Aorta—The biggest artery in the body, receiving 
blood directly from the heart. 


Connective tissue—Several types of tissue that 
hold the body’s parts together—tendons, liga- 
ments, fascia, and cartilage. 


Inflammation—The body’s immune reaction to 
presumed foreign substances like germs. Inflam- 
mation is characterized by increased blood supply 
and activation of defense mechanisms. It produces 
redness, swelling, heat, and pain. 


improve the disease. They may have to be continued over 
long periods of time, in which case their usage must be 
closely watched to avoid complications. Immune suppres- 
sion with cyclophosphamide, azathioprine, cyclosporine, 
or dapsone is reserved for more aggressive cases. A col- 
lapsed chest or airway may require surgical support, and a 
heart valve or aorta may need repair or replacing. 


Prognosis 


There is no known cure for relapsing polychondritis. 
It can only be combated with each onset of inflammation 
and deterioration of cartilaginous tissue. As the disease 
progresses over a period of years, the mortality rate 
increases. At five years duration, relapsing polychondri- 
tis has a 30% mortality rate. 


Resources 


BOOKS 

Gilliland, Bruce C. “Relapsing Polychondritis and Other Arthri- 
tides.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Nelson Textbook of Pediatrics. Ed. Waldo E. Nelson. Philadel- 
phia: W. B. Saunders Co., 1996. 

Schumacher, H. Ralph. “Relapsing Polychondritis.” In Cecil 
Textbook of Medicine, ed. J. Claude Bennett and Fred 
Plum. Philadelphia: W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


i Renal artery occlusion 


Definition 


Renal artery occlusion is a blockage of the major 
arteries that supply blood to the kidneys caused by 
thrombosis or embolism. 
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Description 


Renal artery occlusion occurs when the flow of 
blood from the arteries leading to the kidneys becomes 
blocked by a blood clot or cholesterol emboli. The lack 
of oxygenation can lead to necrosis (tissue death) and 
ultimately, chronic kidney failure. 


Causes and symptoms 


Renal arterial occlusion occurs when a thrombus or 
embolism (blood clot or cholesterol plaque) breaks free 
and blocks the arteries leading to one or both kidneys. 


Symptoms of an acute renal arterial occlusion may 
include: 


e hypertension 

e fever 

e sudden pain in the lower back or flank 
* nausea and vomiting 

¢ protein and/or blood in the urine 


An individual with renal arterial occlusion may have 
no overt symptoms, particularly if only one kidney is 
affected or if the blockage is only partial. Health problems 
from secondary complications such as chronic kidney fail- 
ure may be the first indication that something is wrong. 


Diagnosis 


The high blood pressure that is sometimes associat- 
ed with a renal artery blockage may be the first sign that 
it is present, particularly if the hypertension is not 
responding to standard treatment. Urine and blood tests 
may or may not be useful in diagnosing this condition. 
Blood tests may show an elevated plasma creatinine 
level. If kidney tissue infarction (cell death caused by a 
lack of blood supply) has occurred, lactic dehydrogenase 
(LDH) may also be present in the urine and blood. 


An arteriogram, an x-ray study of the arteries that 
uses a radiopaque substance, or dye, to make the arteries 
visible under x ray, may also be performed. This test is 
used with caution in patients with impaired kidney func- 
tion, as the contrast medium can cause further kidney 
damage. In patients with whom this is not an issue, a spi- 
ral computed tomography (CT) scan with contrast medi- 
um may also be used. 


Treatment 


Occlusions may be treated with anticoagulant (blood 
thinning) or thrombolytic (clot destroying) drugs. If the 
blockage is significant, surgical intervention or angio- 
plasty may be required. 
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Renal artery stenosis 


KEY TERMS 


Angioplasty—A non-surgical procedure which 
uses a balloon-tipped catheter to open a blocked 
artery. 


Artherosclerotic plaque—A deposit of fatty and 
calcium substances that accumulate in the lining 
of the artery wall, restricting blood flow. 


Atrophy—Cell or tissue wasting or death. 


Chronic kidney failure—End-stage renal disease 
(ESRD); chronic kidney failure is diagnosed as 
ESRD when kidney function falls to 5-10% of 
capacity. 

Embolism—Blood vessel obstruction by a blood 
clot or other substance (i.e., air). 


Thrombus—Formation of a blood clot within the 
vascular system. A thrombus becomes an embolism 
if it breaks away and blocks a blood vessel. 


Alternative treatment 


Renal arterial occlusion is a serious and potentially 
life-threatening condition, and should always be treated 
by a healthcare professional familiar with the disorder. 


Prognosis 


The outcome of renal arterial occlusion depends on 
the speed with which it is treated. Once the blood supply 
is minimized or cut off to the kidney, tissue death soon 
results, ultimately leading to chronic kidney failure (end- 
stage renal disease). 


Prevention 


Artherosclerosis may encourage the formation of 
cholesterol emboli, a potential cause of renal artery occlu- 
sion. Strategies for avoiding vascular disease include eat- 
ing right, maintaining a desirable weight, quitting smok- 
ing, managing stress, and exercising regularly. 


Resources 


PERIODICALS 

Bloch, M. J., and T. Pickering. “Renal Vascular Disease: Med- 
ical Management, Angioplasty, and Stenting.” Seminars in 
Nephrology. 20, no. 5 (September 2000): 474-88. 


ORGANIZATIONS 

American Kidney Fund (AKF). Suite 1010, 6110 Executive 
Boulevard, Rockville, MD 20852. (800) 638-8299. 
<http:// www.arbon.com/kidney/>. 
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National Institute of Diabetes and Digestive and Kidney Diseases 
(NIDDK). Natcher Building, 6AS-13K, 45 Center Drive, 
Bethesda, MD 20892-6600. <http://www.niddk.nih.gov>. 

National Kidney Foundation (NKF). 30 East 33rd Street, New 
York, NY 10016. (800) 622-9020. <http://www.kidney.org>. 


Paula Ford-Martin 


I Renal artery stenosis 


Definition 


Renal artery stenosis is a blockage or narrowing of 
the major arteries that supply blood to the kidneys. 


Description 


Renal artery stenosis occurs when the flow of blood 
from the arteries leading to the kidneys is constricted by tis- 
sue or artherosclerotic plaque. This narrowing of the arter- 
ies diminishes the blood supply to the kidneys, which can 
cause them to atrophy and may ultimately lead to kidney 
failure. It may also cause renovascular hypertension, or 
high blood pressure related to renal artery blockage. 


Causes and symptoms 


The two main causes of renal artery stenosis are 
artherosclerosis and fibromuscular disease. Fibromuscu- 
lar diseases such as fibromuscular dysplasia cause 
growth of fibrous tissues on the arterial wall. Stenosis 
may also occur when scar tissue forms in the renal artery 
after trauma to the kidney. 


Renal arterial stenosis has no overt symptoms. Even- 
tually, untreated renal arterial stenosis causes secondary 
complications such as chronic kidney failure, which 
may be characterized by frequent urination, anemia, 
edema, headaches, hypertension, lower back pain, and 
other signs and symptoms. 


Diagnosis 

The high blood pressure that is sometimes associat- 
ed with renal artery stenosis may be the first sign that it is 
present, particularly if the hypertension is not responding 
to standard treatment. Presence of a bruit, a swooshing 
sound from the artery that indicates an obstruction, may 
be heard through a stethoscope. 


An arteriogram, an x-ray study of the arteries that uses 
a radiopaque substance, or dye, to make the arteries visible 
under x ray, may also be performed. This test is used with 
caution in patients with impaired kidney function, as the 
contrast medium may cause further kidney damage. 
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KEY TERMS 


Artherosclerotic plaque—A deposit of fatty and 
calcium substances that accumulate in the lining 
of the artery wall, restricting blood flow. 


Atrophy—Cell or tissue wasting or death. 


Chronic kidney failure—End-stage renal disease 
(ESRD); chronic kidney failure is diagnosed as 
ESRD when kidney function falls to 5-10% of 
capacity. 

Edema—Swelling which occurs when body tissues 
retain fluid. 


Stent—An expandable “scaffold-like” device, usu- 
ally constructed of a stainless steel material, that is 
inserted into an artery to expand the inside pas- 
sage and improve blood flow. 


Treatment 


Treatment for renal artery stenosis is either surgical, 
pharmaceutical, or with angioplasty or stenting. Angio- 
plasty involves guiding a balloon catheter down into the 
renal artery and inflating the balloon to clear the block- 
age. A stent may be inserted into the artery to widen the 
opening. Some patients may be candidates for surgical 
revascularization, which involves restoring blood flow 
with an arterial bypass. Drugs known as angiotension- 
converting enzyme (ACE) inhibitors may be prescribed 
for some patients. The chosen treatment approach 
depends on the cause of the stenosis and factors such as 
the patient’s kidney function and blood pressure control. 


Alternative treatment 


Renal artery stenosis is a serious and potentially life- 
threatening condition, and should always be treated by a 
healthcare professional familiar with the disorder. 


Prognosis 


Untreated renal artery stenosis can cause hyperten- 
sion (high blood pressure) and may ultimately lead to 
chronic kidney failure (end-stage renal disease). 


Prevention 


Maintaining a heart healthy lifestyle can help to pre- 
vent cases of renal arterial stenosis attributable to arthero- 
sclerosis. Strategies for avoiding vascular disease include 
eating right, maintaining a desirable weight, quitting 
smoking, managing stress, and exercising regularly. 
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Resources 


PERIODICALS 

Bloch, M. J. and, T. Pickering. “Renal Vascular Disease: Med- 
ical Management, Angioplasty, and Stenting.” Seminars in 
Nephrology 20, no.5 (September 2000): 474-88. 

Fenves, A. Z., and C. V. Ram. “Fibromuscular Dysplasia of the 
Renal Arteries.” Current Hypertension Reports 1, no. 6 
(December 1999):546-9. 


ORGANIZATIONS 

American Kidney Fund (AKF). Suite 1010, 6110 Executive 
Boulevard, Rockville, MD 20852. (800) 638-8299. 
<http:// www.arbon.com/kidney/>. 

National Institute of Diabetes and Digestive and Kidney Diseases 
(NIDDK). Natcher Building, 6AS-13K, 45 Center Drive, 
Bethesda, MD 20892-6600. <http://www.niddk.nih.gov>. 

National Kidney Foundation (NKF). 30 East 33rd Street, New 
York, NY 10016. (800) 622-9020. <http://www.kidney.org>. 


Paula Ford-Martin 


Renal calculi see Kidney stones 
Renal cell carcinoma see Kidney Cancer 


Renal failure see Acute kidney failure; 
Chronic kidney failure 


Renal nuclear medicine scan see Kidney 
nuclear medicine scan 


i Renal tubular acidosis 


Definition 


Renal tubular acidosis (RTA) is a condition charac- 
terized by too much acid in the body due to a defect in 
kidney function. 


Description 


Chemical balance is critical to the body’s function- 
ing. Therefore, the body controls its chemicals very 
strictly. The acid-base balance must be between a pH of 
7.35 and 7.45 or trouble will start. Every other chemical 
in the body is affected by the acid-base balance. The 
most important chemicals in this system are sodium, 
chloride, potassium, calcium, ammonium, carbon diox- 
ide, oxygen, and phosphates. 


The lungs rapidly adjust acid-base balance by the 
speed of breathing, because carbon dioxide dissolved in 
water is an acid—carbonic acid. Faster breathing elimi- 
nates more carbon dioxide, decreases the carbonic acid 
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Renal tubular acidosis 


in the blood and increases the pH. Holding your breath 
does the opposite. Blood acidity from carbon dioxide 
controls the rate of breathing, not oxygen. 


The kidneys also regulate acid-base balance some- 
what more slowly than the lungs. They handle all the 
chemicals, often trading one for another that is more or 
less acidic. The trading takes place between the blood 
and the urine, so that extra chemicals end up passing out 
of the body. If the kidneys do not effectively eliminate 
acid, it builds up in the blood, leading to a condition 
called metabolic acidosis. These conditions are called 
renal tubular acidosis. 


Causes and symptoms 


There are three types of renal tubular acidosis. They 
include: 


e Distal renal tubular acidosis (type 1) may be a heredi- 
tary condition or may be triggered by an autoimmune 
disease, lithium therapy, kidney transplantation, or 
chronic obstruction. 


e Proximal renal tubular acidosis (type 2) is caused by 
hereditary diseases, such as Fanconi’s syndrome, fruc- 
tose intolerance, and Lowe’s syndrome. It can also 
develop with vitamin D deficiency, kidney transplan- 
tation, heavy metal poisoning, and treatment with cer- 
tain drugs. 


e Type 4 renal tubular acidosis is not hereditary, but is 
associated with diabetes mellitus, sickle cell ane- 
mia, an autoimmune disease, or an obstructed uri- 
nary tract. 


Symptoms vary with the underlying mechanism of 
the defect and the readjustment of chemicals required to 
compensate for the defect. 


e Distal RTA results in high blood acidity and low blood 
potassium levels. Symptoms include mild dehydration; 
muscle weakness or paralysis (due to potassium defi- 
ciency); kidney stones (due to excess calcium in the 
urine); and bone fragility and pain. 


e Proximal RTA also results in high blood acidity and 
low blood potassium levels. Symptoms include mild 
dehydration. 


e Type 4 RTA is characterized by high blood acidity and 
high blood potassium levels; it rarely causes symptoms 
unless potassium levels rise so high as to cause heart 
arrhythmias or muscle paralysis. 


Diagnosis 
RTA is suspected when a person has certain symp- 


toms indicative of the disease or when routine tests show 
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Autoimmune disease—Type of diseases character- 
ized by antibodies that attack the body’s own tis- 
sues. 


Fanconi’s syndrome—A disorder of the kidneys 
characterized by glucose in the urine. 


Lowe’s syndrome—A rare inherited disorder that is 
distinguished by congenital cataracts, glaucoma, 
and severe mental retardation. 


Rickets—A deficiency disease that affects the 
bone development of growing bodies, usually 
causing soft bones. 


high blood acid levels and low blood potassium levels. 
From there, more testing of blood and urine chemicals 
will help determine the type of RTA present. 


Treatment 


The foundation of treatment for RTA types 1 and 2 is 
replacement of alkali (base) by drinking a bicarbonate 
solution daily. Potassium may also have to be replaced, 
and other chemicals added to maintain balance. In type 4 
RTA acidity will normalize if potassium is reduced. This 
is done by changing the diet and by using diuretic medi- 
cines that promote potassium excretion in the urine. 


Prognosis 


Careful balancing of body chemicals will usually 
produce good results. If there is an underlying disease 
responsible for the kidney malfunction, it may be the 
determining factor in the prognosis. 


Prevention 


Relatives of patients with the possibly hereditary 
forms of renal tubular acidosis should be tested. 


Resources 


BOOKS 

Chesney, Russell W. “Specific Renal Tubular Disorders.” In 
Cecil Textbook of Medicine, ed. J. Claude Bennett and 
Fred Plum. Philadelphia: W. B. Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


Renal ultrasound see Abdominal ultrasound 
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i Renal vein thrombosis 


Definition 


Renal vein thrombosis develops when a blood clot 
forms in the renal vein, which carries blood from the kid- 
neys back to the heart. The disorder is not common. 


Description 


Renal vein thrombosis occurs in both infants and 
adults. Onset of the disorder can be rapid (acute) or grad- 
ual. The number of people who suffer from renal vein 
thrombosis is difficult to determine, as many people do 
not show symptoms, and the disorder is diagnosed only 
by specific tests. Ninety percent of childhood cases occur 
in children under one year old, and 75% occur in infants 
under one month of age. In adult women, oral contracep- 
tive use increases the risk of renal vein thrombosis. 


Causes and symptoms 


In children, renal vein thrombosis almost always 
occurs rapidly after an episode of severe dehydration. 
Severe dehydration decreases blood volume and causes 
the blood to clot more readily. 


In adults, renal vein thrombosis can be caused by 
injury to the abdomen or back, as a result of malignant 
kidney tumors growing into the renal vein, or as a result 
of kidney diseases that cause degenerative changes in the 
cells of the renal tubules (nephrotic syndrome). 


Acute onset of renal vein thrombosis at any age 
causes pain in the lower back and side, fever, bloody 
urine, decreased urine output, and sometimes kidney fail- 
ure. In adults, when the onset of the disorder is gradual, 
there is a slow decrease in kidney function, and protein 
appears in the urine. Many adults with renal vein throm- 
bosis show few symptoms. 


Diagnosis 


Renal venography, where a contrast material (dye) 
is injected into the renal vein before x rays are taken, is 
one of the best ways to detect renal vein thrombosis. 
Other useful tests to detect a clot include computed 
tomography scans (CT scans), magnetic resonance 
imaging (MRI), and ultrasound. 


Treatment 


One of the major goals of treatment is to prevent the 
blood clot in the renal vein from detaching and moving into 
the lungs, where it can cause serious complications as a 
pulmonary embolism. The enzyme streptokinase may be 
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given to help dissolve the renal clot. Anticoagulant medica- 
tions are usually prescribed to prevent clots from recurring. 
Rarely, when there is a complete blockage of the renal vein 
in infants, the kidney must be surgically removed. 


Prognosis 


Most cases of renal vein thrombosis resolve without 
any permanent damage. Death from renal vein thrombo- 
sis is rare, and is often caused by the blood clot detaching 
and lodging in the heart or lungs. 


Prevention 


There is no specific prevention for renal vein throm- 
bosis. Preventing dehydration reduces the risk that it will 
occur. 


Resources 


BOOKS 

“Vascular Diseases of Acute Onset: Renal Vein Thrombosis.” 
In The Merck Manual of Diagnosis and Therapy. 16th ed. 
Ed. Robert Berkow. Rahway, NJ: Merck Research Labo- 
ratories, 1992. 


ORGANIZATIONS 
National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010. <http://www.kidney.org>. 


OTHER 
“Renal Vein Thrombosis.” HealthAnswers.com. <http://www. 
healthanswers.com/database/ami/converted/o005 13.html>. 


Tish Davidson 


Rendu-Osler-Weber disease see Hereditary 
hemorrhagic telangiectasia 


Renin assay see Plasma renin activity 


1 Renovascular hypertension 


Definition 


Renovascular hypertension is a secondary form of 
high blood pressure caused by a narrowing of the renal 
artery. 


Description 


Primary hypertension, or high blood pressure, affects 
millions of Americans. It accounts for over 90% of all 
cases of hypertension and develops without apparent caus- 
es. It is helpful for the clinician to know if a secondary dis- 
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Renalvascular hypertension 


ease is present and may be contributing to the high pres- 
sure. If clinical tests indicate this is so, the term used for 
the rise in blood pressure is secondary hypertension. 


Renal hypertension is the most common form of 
secondary hypertension and affects no more than one 
percent of all adults with primary hypertension. There 
are two forms of renovascular hypertension. 


In atherosclerotic renovascular hypertension disease, 
plaque is deposited in the renal artery. The deposits nar- 
row the artery, disrupting blood flow. Atherosclerotic 
renovascular hypertension is most often seen in men over 
age 45 and accounts for two-thirds of the cases of reno- 
vascular hypertension. In most patients, it affects the 
renal arteries to both kidneys. 


Renovascular hypertension caused by fibromuscular 
dysplasia occurs mainly in women under age 45. It is also 
the cause of hypertension in 10% of children with the dis- 
order. In fibromuscular dysplasia, cells from the artery wall 
overgrow and cause a narrowing of the artery channel. 


The risk of having hypertension is related to age, 
lifestyle, environment, and genetics. Smoking, stress, 
obesity, a diet high in salt, exposure to heavy metals, and 
an inherited predisposition toward hypertension all 
increase the chances that a person will develop both pri- 
mary and renovascular hypertension. 


Causes and symptoms 


Narrowing of the renal artery reduces the flow of 
blood to the kidney. In response, the kidney produces the 
protein renin. Renin is released into the blood stream. 
Through a series of steps, renin is converted into an 
enzyme that causes sodium (salt) retention and constric- 
tion of the arterioles. In addition to atherosclerotic and 
fibromuscular dysplasia, narrowing of the renal artery 
can be caused by compression from an injury or tumor, 
or by blood clots. 


Renovascular hypertension is suspected when 
hypertension develops suddenly in patients under 30 or 
over 55 years of age or abruptly worsens in any patient. 
Symptoms are often absent or subtle. 


Diagnosis 

No single test for renovascular hypertension is 
definitive. About half of patients with renovascular 
hypertension have a specific cardiovascular sound that is 
heard when a doctor listens to the upper abdomen with a 
stethoscope. Other diagnostic tests give occasional false 
positive and false negative results. Most tests are expen- 
sive, and some involve serious risks. 


Imaging studies are used to diagnose renovascular 
hypertension. In intravenous urography, a dye is inject- 
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ed into the kidney, pictures are made, and the kidneys 
compared. In renal arteriography, contrast material is 
inserted into the renal artery and cinematic x rays (show- 
ing motion within the kidney) are taken. Studies of kid- 
ney function are performed. Tests are done to measure 
renin production. The results of these tests taken together 
are used to diagnose renovascular hypertension. 


Treatment 


Renovascular hypertension may not respond well to 
anti-hypertensive drugs. Percutaneous transluminal 
angioplasty (PTA), where a balloon catheter is used to 
dilate the renal artery and remove the blockage, is effec- 
tive in improving the condition of about 90% of patients 
with fibromuscular dysplasia. One year later, 60% remain 
cured. It is less successful in patients with atherosclero- 
sis, where renovascular hypertension recurs in half the 
patients. Where kidney damage occurs, surgery to repair 
or bypass the renal artery blockage is often effective. In 
some cases, the damaged kidney must be removed. 


Alternative treatment 


Alternative treatment stresses eliminating the root 
causes of hypertension. With renovascular hypertension, as 
with primary hypertension, the root causes generally can- 
not be totally reversed by any method. Lifestyle changes 
are recommended. These include stopping smoking, eating 
a diet low in animal fats and salt, avoiding exposure to 
heavy metals, stress control through meditation, and anger 
management. Herbal medicine practitioners recommend 
garlic (Allium sativum ) to help lower blood pressure. Con- 
stitutional homeopathy and acupuncture also can be 
helpful in lowering blood pressure. 


Prognosis 


PTA is effective in many younger patients with 
fibromuscular dysplasia. Older patients are less respon- 
sive to this treatment. Surgery is also more risky and less 
successful in older patients. 


Prevention 


Renovascular hypertension is possibly preventable 
through lifestyles that prevent atherosclerosis and prima- 
ry hypertension. It is unknown how to prevent fibromus- 
cular hyperplasia 


Resources 


BOOKS 

Braunwald, Eugene, ed. “Renovascular Hypertension.” In 
Heart Disease: A Textbook of Cardiovascular Medicine. 
Philadelphia: W. B. Saunders Co., 1997. 
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“Renovascular Hypertension.” In Current Surgical Diagnosis 
and Treatment. 10th ed. Ed. Lawrence W. Way. Stamford: 
Appleton & Lange, 1994. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Tish Davidson 


i Respiratory acidosis 


Definition 


Respiratory acidosis is a condition in which a build- 
up of carbon dioxide in the blood produces a shift in the 
body’s pH balance and causes the body’s system to 
become more acidic. This condition is brought about by 
a problem either involving the lungs and respiratory sys- 
tem or signals from the brain that control breathing. 


Description 


Respiratory acidosis is an acid imbalance in the 
body caused by a problem related to breathing. In the 
lungs, oxygen from inhaled air is exchanged for carbon 
dioxide from the blood. This process takes place between 
the alveoli (tiny air pockets in the lungs) and the blood 
vessels that connect to them. When this exchange of oxy- 
gen for carbon dioxide is impaired, the excess carbon 
dioxide forms an acid in the blood. The condition can be 
acute with a sudden onset, or it can develop gradually as 
lung function deteriorates. 


Causes and symptoms 


Respiratory acidosis can be caused by diseases or con- 
ditions that affect the lungs themselves, such as emphyse- 
ma, chronic bronchitis, asthma, or severe pneumonia. 
Blockage of the airway due to swelling, a foreign object, or 
vomit can induce respiratory acidosis. Drugs like anesthet- 
ics, sedatives, and narcotics can interfere with breathing by 
depressing the respiratory center in the brain. Head injuries 
or brain tumors can also interfere with signals sent by the 
brain to the lungs. Such neuromuscular diseases as Guil- 
lain-Barré syndrome or myasthenia gravis can impair 
the muscles around the lungs making it more difficult to 
breathe. Conditions that cause chronic metabolic alkalosis 
can also trigger respiratory acidosis. 


The most notable symptom will be slowed or diffi- 
cult breathing. Headache, drowsiness, restlessness, 
tremor, and confusion may also occur. A rapid heart rate, 
changes in blood pressure, and swelling of blood vessels 
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KEY TERMS 


pH—A measurement of acid or alkali (base) of a 
solution based on the amount of hydrogen ions 
available. Based on a scale of 14, a pH of 7.0 is 
neutral. A pH below 7.0 is an acid; the lower the 
number, the stronger the acid. A pH above 7.0 is a 
base; the higher the number, the stronger the base. 
Blood pH is slightly alkali with a normal range of 
7.30-7.44. 


in the eyes may be noted upon examination. This condi- 
tion can trigger the body to respond with symptoms of 
metabolic alkalosis, which may include cyanosis, a 
bluish or purplish discoloration of the skin due to inade- 
quate oxygen intake. Severe cases of respiratory acidosis 
can lead to coma and death. 


Diagnosis 

Respiratory acidosis may be suspected based on 
symptoms. A blood sample to test for pH and arterial 
blood gases can be used to confirm the diagnosis. In this 
type of acidosis, the pH will be below 7.35. The pressure 
of carbon dioxide in the blood will be high, usually over 
45 mmHg. 


Treatment 


Treatment focuses on correcting the underlying con- 
dition that caused the acidosis. In patients with chronic 
lung diseases, this may include use of a bronchodilator or 
steroid drugs. Supplemental oxygen supplied through a 
mask or small tubes inserted into the nostrils may be 
used in some conditions, however, an oversupply of oxy- 
gen in patients with lung disease can make the acidosis 
worse. Antibiotics may be used to treat infections. If the 
acidosis is related to an overdose of narcotics, or a drug 
overdose is suspected, the patient may be given a dose 
of naloxone, a drug that will block the respiratory- 
depressing effects of narcotics. Use of mechanical venti- 
lation like a respirator may be necessary. If the respirato- 
ry acidosis has triggered the body to compensate by 
developing metabolic alkalosis, symptoms of that condi- 
tion may need to be treated as well. 


Prognosis 


If the underlying condition that caused the respiratory 
acidosis is treated and corrected, there may be no long 
term effects. Respiratory acidosis may occur chronically 
along with the development of lung disease or respiratory 
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Respiratory alkalosis 


failure. In these severe conditions, the patient may require 
the assistance of a respirator or ventilator. In extreme 
cases, the patient may experience coma and death. 


Prevention 


Patients with chronic lung diseases and those who 
receive sedatives and narcotics need to be monitored 
closely for development of respiratory acidosis. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. “Acid-Base Distur- 
bances.” In Cecil Textbook of Medicine. Philadelphia: W. 
B. Saunders Co., 1996. 

“Fluid & Electrolyte Disorders.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 

“Fluid, Electrolyte, and Acid-Base Disorders.” In Family Med- 
icine Principles and Practices. 5th ed. New York: 
Springer-Verlag, 1998. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


Altha Roberts Edgren 


i Respiratory alkalosis 


Definition 


Respiratory alkalosis is a condition where the 
amount of carbon dioxide found in the blood drops to a 
level below normal range. This condition produces a shift 
in the body’s pH balance and causes the body’s system to 
become more alkaline. This condition is brought on by 
rapid, deep breathing called hyperventilation. 


Description 


Respiratory alkalosis is an alkali imbalance in the 
body caused by a lower-than-normal level of carbon diox- 
ide in the blood. In the lungs, oxygen from inhaled air is 
exchanged for carbon dioxide from the blood. This process 
takes place between the alveoli (tiny air pockets in the 
lungs) and the blood vessels that connect to them. When a 
person hyperventilates, this exchange of oxygen for carbon 
dioxide is speeded up, and the person exhales too much 
carbon dioxide. This lowered level of carbon dioxide caus- 
es the pH of the blood to increase, leading to alkalosis. 


Causes and symptoms 


The primary cause of respiratory alkalosis is hyper- 
ventilation. This rapid, deep breathing can be caused by 
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KEY TERMS 


Hyperventilation—Rapid, deep breathing, possi- 
bly exceeding 40 breaths/minute. The most com- 
mon cause is anxiety, although fever, aspirin over- 
dose, serious infections, stroke, or other diseases 
of the brain or nervous system. 


pH—A measurement of acid or alkali (base) of a 
solution based on the amount of hydrogen ions 
available. Based on a scale of 14, a pH of 7.0 is 
neutral. A pH below 7.0 is an acid; the lower the 
number, the stronger the acid. A pH above 7.0 is a 
base; the higher the number, the stronger the base. 
Blood pH is slightly alkali with a normal range of 
7.36-7.44. 


conditions related to the lungs like pneumonia, lung dis- 
ease, or asthma. More commonly, hyperventilation is 
associated with anxiety, fever, drug overdose, carbon 
monoxide poisoning, or serious infections. Tumors or 
swelling in the brain or nervous system can also cause 
this type of respiration. Other stresses to the body, 
including pregnancy, liver failure, high elevations, or 
metabolic acidosis can also trigger hyperventilation 
leading to respiratory alkalosis. 


Hyperventilation, the primary cause of respiratory 
alkalosis, is also the primary symptom. This symptom is 
accompanied by dizziness, light headedness, agitation, 
and tingling or numbing around the mouth and in the fin- 
gers and hands. Muscle twitching, spasms, and weakness 
may be noted. Seizures, irregular heart beats, and tetany 
(muscle spasms so severe that the muscle locks in a rigid 
position) can result from severe respiratory alkalosis. 


Diagnosis 

Respiratory alkalosis may be suspected based on 
symptoms. A blood sample to test for pH and arterial 
blood gases can be used to confirm the diagnosis. In this 
type of alkalosis, the pH will be elevated above 7.44. The 
pressure of carbon dioxide in the blood will be low, usu- 
ally under 35 mmHg. 


Treatment 


Treatment focuses on correcting the underlying con- 
dition that caused the alkalosis. Hyperventilation due to 
anxiety may be relieved by having the patient breath into 
a paper bag. By rebreathing the air that was exhaled, the 
patient will inhale a higher amount of carbon dioxide 
than he or she would normally. Antibiotics may be used 
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to treat pneumonia or other infections. Other medications 
may be required to treat fever, seizures, or irregular heart 
beats. If the alkalosis is related to a drug overdose, the 
patient may require treatment for poisoning. Use of 
mechanical ventilation like a respirator may be neces- 
sary. If the respiratory alkalosis has triggered the body to 
compensate by developing metabolic acidosis, symptoms 
of that condition may need to be treated, as well. 


Prognosis 


If the underlying condition that caused the respirato- 
ry alkalosis is treated and corrected, there may be no 
long-term effects. In severe cases of respiratory alkalosis, 
the patient may experience seizures or heart beat irregu- 
larities that may be serious and life threatening. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. “Acid-Base Distur- 
bances.” In Cecil Textbook of Medicine. Philadelphia: W. 
B. Saunders Co., 1996. 

“Fluid & Electrolyte Disorders.” In Current Medical Diagno- 
sis and Treatment, 1998. 37th ed. Ed. Stephen McPhee, et 
al. Stamford: Appleton & Lange, 1997. 

“Fluid, Electrolyte, and Acid-Base Disorders.” In Family Med- 
icine Principles and Practices. 5th ed. New York: 
Springer-Verlag, 1998. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


Altha Roberts Edgren 


i Respiratory distress syndrome 


Definition 


Respiratory distress syndrome (RDS) of the new- 
born, also known as infant RDS, is an acute lung disease 
present at birth, which usually affects premature babies. 
Layers of tissue called hyaline membranes keep the oxy- 
gen that is breathed in from passing into the blood. The 
lungs are said to be “airless.” Without treatment, the 
infant will die within a few days after birth, but if oxygen 
can be provided, and the infant receives modern treat- 
ment in a neonatal intensive care unit, complete recovery 
with no after-effects can be expected. 


Description 


If a newborn infant is to breathe properly, the small 
air sacs (alveoli) at the ends of the breathing tubes must 
remain open so that oxygen in the air can get into the tiny 
blood vessels that surround the alveoli. Normally, in the 
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last months of pregnancy, cells in the alveoli produce a 
substance called surfactant, which keep the surface ten- 
sion inside the alveoli low so that the sacs can expand at 
the moment of birth, and the infant can breathe normally. 
Surfactant is produced starting at about 34 weeks of 
pregnancy and, by the time the fetal lungs mature at 37 
weeks, a normal amount is present. 


If an infant is born prematurely, enough surfactant 
might not have formed in the alveoli causing the lungs to 
collapse and making it very difficult for the baby to get 
enough air (and the oxygen it contains). Sometimes a 
layer of fibrous tissue called a hyaline membrane forms 
in the air sacs, making it even harder for oxygen to get 
through to the blood vessels. RDS in newborn infants 
used to be called hyaline membrane disease. 


Causes and symptoms 


RDS nearly always occurs in premature infants, and 
the more premature the birth, the greater is the chance 
that RDS will develop. RDS also is seen in some infants 
whose mothers are diabetic. Paradoxically, RDS is less 
likely in the presence of certain states or conditions which 
themselves are harmful: abnormally slow growth of the 
fetus; high blood pressure, a condition called toxemia in 
the mother; and early rupture of the birth membranes. 


Labored breathing (the “respiratory distress” of 
RDS) may begin as soon as the infant is born, or within a 
few hours. Breathing becomes very rapid, the nostrils 
flare, and the infant grunts with each breath. The ribs, 
which are very flexible in young infants, move inwards 
each time a breath is taken. Before long the muscles that 
move the ribs and diaphragm, so that air is drawn into the 
lungs, become fatigued. When the oxygen level in the 
blood drops severely the infant’s skin turns bluish in 
color. Tiny, very premature infants may not even have 
signs of trouble breathing. Their lungs may be so stiff 
that they cannot even start breathing when born. 


There are two major complications of RDS. One is 
called pneumothorax, which means “air in the chest.” 
When the infant itself or a breathing machine applies 
pressure on the lungs in an attempt to expand them, a lung 
may rupture, causing air to leak into the chest cavity. This 
air causes the lung to collapse further, making breathing 
even harder and interfering with blood flow in the lung 
arteries. The blood pressure can drop suddenly, cutting 
the blood supply to the brain. The other complication is 
called intraventricular hemorrhage; this is bleeding into 
the cavities (ventricles) of the brain, which may be fatal. 


Diagnosis 


When a premature infant has obvious trouble breath- 
ing when born or within a few hours of birth, RDS is an 
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Respiratory distress syndrome 


KEY TERMS 


Alveoli—The small air sacs located at the ends of 
the breathing tubes of the lung, where oxygen nor- 
mally passes from inhaled air to blood vessels. 


Amniotic fluid—the fluid bathing the fetus, which 
may be sampled using a needle to determine 
whether the fetus is making enough surfactant. 


Endotracheal tube—A metal or plastic tube inserted 
in the windpipe which may be attached to a ventila- 
tor. It also may be used to deliver medications such 
as surfactant. 


Hyaline membranes—A fibrous layer that settles in 
the alveoli in RDS, and prevents oxygen from 
escaping from inhaled air to the bloodstream. 


Pneumothorax—Air in the chest, often a result of 
the lung rupturing when oxygen is delivered under 
too high a pressure. 


obvious possibility. If premature birth is expected, or 
there is some condition that calls for delivery as soon as 
possible, the amount of surfactant in the amniotic fluid 
will indicate how well the lungs have matured. If little 
surfactant is found in an amniotic fluid sample taken by 
placing a needle in the uterus (amniocentesis), there is a 
definite risk of RDS. Often this test is done at regular 
intervals so that the infant can be delivered as soon as the 
lungs are mature. If the membranes have ruptured, surfac- 
tant can easily be measured in a sample of vaginal fluid. 


The other major diagnostic test is a chest x ray. Col- 
lapsed lung tissue has a typical appearance, and the more 
lung tissue is collapsed, the more severe the RDS. An x 
ray also can demonstrate pneumothorax (air or gas in the 
area around the lung), if this complication has occurred. 
The level of oxygen in the blood can be measured by tak- 
ing a blood sample from an artery, or, more easily, using 
a device called an oximeter, which is clipped to an ear- 
lobe. Pneumothorax may have occurred if the infant sud- 
denly becomes worse while on ventilation; x rays can 
help make the diagnosis. 


Treatment 


If only a mild degree of RDS is present at birth, placing 
the infant in an oxygen hood may be enough. It is important 
to guard against too much oxygen, as this may damage the 
retina and cause loss of vision. Using an oximeter to keep 
track of the blood oxygen level, repeated artery punctures or 
heel sticks can be avoided. In more severe cases a drug very 
like natural surfactant (Exosurf Neonatal or Survanta), can 
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Steroid—A natural body substance that often is 
given to women before delivering a very premature 
infant to stimulate the fetal lungs to produce surfac- 
tant, hopefully preventing RDS (or making it less 
severe). 


Surfactant—A material normally produced in the 
fetal lungs in the last months of pregnancy, which 
helps the air sacs to open up at the time of birth so 
that the newborn infant can breathe freely. 


Toxemia—A disease of pregnancy in which the 
mother’s blood pressure is elevated; associated with 
both maternal and fetal complications, and some- 
times with fetal death. 


Ventilator—A machine that can breathe for an 
infant having RDS until its lungs are producing 
enough surfactant and are able to function normally. 


be dripped into the lungs through a fine tube (endotracheal 
tube) placed in the infant’s windpipe (trachea). Typically the 
infant will be able to breathe more easily within a few days 
at the most, and complications such as lung rupture are less 
likely to occur. The drug is continued until the infant starts 
producing its own surfactant. There is a risk of bleeding into 
the lungs from surfactant treatment; about 10% of the small- 
est infants are affected. 


Infants with severe RDS may require treatment with 
a ventilator, a machine that takes over the work of the 
lungs and delivers air under pressure. In tiny infants who 
do not breathe when born, ventilation through a tracheal 
tube is an emergency procedure. Assisted ventilation must 
be closely supervised, as too much pressure can cause 
further lung damage. A gentler way of assisting breathing, 
continuous positive airway pressure or CPAP, delivers an 
oxygen mixture through nasal prongs or a tube placed 
through the nose rather than an endotracheal tube. CPAP 
may be tried before resorting to a ventilator, or after an 
infant placed on a ventilator begins to improve. Drugs that 
stimulate breathing may speed the recovery process. 


Pneumothorax is an emergency that must be treated 
right away. Air may be removed from the chest using a 
needle and syringe. A tube then is inserted into the lung 
cavity, and suction applied. 


Prognosis 
If an infant born with RDS is not promptly treated, 


lack of an adequate oxygen supply will damage the 
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body’s organs and eventually cause them to stop function- 
ing altogether. Death is the result. The central nervous 
system in particular—made up of the brain and spinal 
cord—is very dependent on a steady oxygen supply and is 
one of the first organ systems to feel the effects of RDS. 
On the other hand, if the infant’s breathing is supported 
until the lungs mature and make their own surfactant, 
complete recovery within three to five days is the rule. 


If an air leak causes pneumothorax, immediate 
removal of air from the chest will allow the lungs to re- 
expand. Bleeding into the brain is a very serious condi- 
tion that worsens the outlook for an infant with RDS. 


Prevention 


The best way of preventing RDS is to delay delivery 
until the fetal lungs have matured and are producing 
enough surfactant—generally at about 37 weeks of preg- 
nancy. If delivery cannot be delayed, the mother may be 
given a steroid hormone, similar to a natural substance 
produced in the body, which crosses the barrier of the 
placenta and helps the fetal lungs to produce surfactant. 
The steroid should be given at least 24 hours before the 
expected time of delivery. If the infant does develop 
RDS, the risk of bleeding into the brain will be much less 
if the mother has been given a dose of steroid. 


If a very premature infant is born without symptoms 
of RDS, it may be wise to deliver surfactant to its lungs. 
This may prevent RDS, or make it less severe if it does 
develop. An alternative is to wait until the first symptoms 
of RDS appear and then immediately give surfactant. 
Pneumothorax may be prevented by frequently checking 
the blood oxygen content, and limiting oxygen treatment 
under pressure to the minimum needed. 


Resources 


BOOKS 
Berkow, Robert, ed. Merck Manual of Diagnosis and Therapy. 
16th ed. Rahway, NJ: Merck Research Laboratories, 1992. 


ORGANIZATIONS 

American Lung Association. 1740 Broadway, New York, NY 
10019. (800) 586-4872. <http://www.lungusa.org>. 

National Respiratory Distress Syndrome Foundation. P.O. Box 
723, Montgomeryville, PA 18936. 


David A. Cramer, MD 


i Respiratory failure 


Definition 


Respiratory failure is nearly any condition that 
affects breathing function or the lungs themselves and 
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can result in failure of the lungs to function properly. The 
main tasks of the lungs and chest are to get oxygen from 
the air that is inhaled into the bloodstream, and, at the 
same to time, to eliminate carbon dioxide (C0,) from the 
blood through air that is breathed out. In respiratory fail- 
ure, the level of oxygen in the blood becomes dangerous- 
ly low, and/or the level of CO, becomes dangerously 
high. There are two ways in which this can happen. 
Either the process by which oxygen and CO, are 
exchanged between the blood and the air spaces of the 
lungs (a process called “gas exchange”) breaks down, or 
the movement of air in and out of the lungs (ventilation) 
does not take place properly. 


Description 


Respiratory failure often is divided into two main 
types. One of them, called hypoxemic respiratory failure, 
occurs when something interferes with normal gas 
exchange. Too little oxygen gets into the blood (hypox- 
emia), and all organs and tissues in the body suffer as a 
result. One common type of hypoxemic failure, occur- 
ring in both adults and prematurely born infants, is respi- 
ratory distress syndrome, a condition in which fluid or 
tissue changes prevent oxygen from passing out of the air 
sacs of the lungs into the circulating blood. Hypoxemia 
also may result from spending time at high altitudes 
(where there is less oxygen in the air); various forms of 
lung disease that separate oxygen from blood in the 
lungs; severe anemia (“low blood”); and blood vessel 
disorders that shunt blood away from the lungs, thus pre- 
cluding the lungs from picking up oxygen. 


The other main type of respiratory failure is ventila- 
tory failure, occurring when, for any reason, breathing is 
not strong enough to rid the body of C0.. Then CO, 
builds up in the blood (hypercapnia). Ventilatory failure 
can result when the respiratory center in the brainstem 
fails to drive breathing; when muscle disease keeps the 
chest wall from expanding when breathing in; or when a 
patient has chronic obstructive lung disease that 
makes it very difficult to exhale air with its CO,. Many of 
the specific diseases and conditions that cause respirato- 
ry failure cause both too little oxygen in the blood 
(hypoxemia) and abnormal ventilation. 


Causes and symptoms 


Several different abnormalities of breathing function 
can cause respiratory failure. The major categories, with 
specific examples of each, are: 


e Obstruction of the airways. Examples are chronic 
bronchitis with heavy secretions; emphysema; cystic 
fibrosis; asthma (a condition in which it is very hard to 
get air in and out through narrowed breathing tubes). 
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Respiratory failure 


e Weak breathing. This can be caused by drugs or alco- 
hol, which depress the respiratory center; extreme obe- 
sity; or sleep apnea, where patients stop breathing for 
long periods while sleeping. 


e Muscle weakness. This can be caused by a muscle dis- 
ease called myasthenia; muscular dystrophy; polio; a 
stroke that paralyzes the respiratory muscles; injury of 
the spinal cord; or Lou Gehrig’s disease. 


e Lung diseases, including severe pneumonia. Pul- 
monary edema, or fluid in the lungs, can be the source 
of respiratory failure. Also, it can often be a result of 
heart disease; respiratory distress syndrome; pul- 
monary fibrosis and other scarring diseases of the 
lung; radiation exposure; burn injury when smoke is 
inhaled; and widespread lung cancer. 


e An abnormal chest wall (a condition that can be caused 
by scoliosis or severe injury of the chest wall). 


A majority of patients with respiratory failure are 
short of breath. Both low oxygen and high carbon dioxide 
can impair mental functions. Patients may become con- 
fused and disoriented and find it impossible to carry out 
their normal activities or do their work. Marked CO, excess 
can cause headaches and, in time, a semi-conscious state, 
or even coma. Low blood oxygen causes the skin to take 
on a bluish tinge. It also can cause an abnormal heart 
rhythm (arrhythmia). Physical examination may show a 
patient who is breathing rapidly, is restless, and has a rapid 
pulse. Lung disease may cause abnormal sounds heard 
when listening to the chest with a stethoscope: wheezing 
in asthma, “crackles” in obstructive lung disease. A patient 
with ventilatory failure is prone to gasp for breath, and 
may use the neck muscles to help expand the chest. 


Diagnosis 

The symptoms and signs of respiratory failure are 
not specific. Rather, they depend on what is causing the 
failure and on the patient’s condition before it developed. 
Good general health and some degree of “reserve” lung 
function will help see a patient through an episode of res- 
piratory failure. The key diagnostic determination is to 
measure the amount of oxygen, carbon dioxide, and acid 
in the blood at regular intervals. A sudden low oxygen 
level in the lung tissue may cause the arteries of the lungs 
to narrow. This, in turn, causes the resistance in these 
vessels to increase, which can be measured using a spe- 
cial catheter. A high blood level of CO, may cause 
increased pressure in the fluid surrounding the brain and 
spinal cord; this, too, can be measured. 


Treatment 


Nearly all patients are given oxygen as the first treat- 
ment. Then the underlying cause of respiratory failure 
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must be treated. For example, antibiotics are used to 
fight a lung infection, or, for an asthmatic patient, a drug 
to open up the airways is commonly prescribed. 


A patient whose breathing remains very poor will 
require a ventilator to aid breathing. A plastic tube is placed 
through the nose or mouth into the windpipe and is 
attached to a machine that forces air into the lungs. This 
can be a lifesaving treatment and should be continued until 
the patient’s own lungs can take over the work of breathing. 
It is very important to use no more pressure than is neces- 
sary to provide sufficient oxygen; otherwise ventilation 
may cause further lung damage. Drugs are given to keep 
the patient calm, and the amount of fluid in the body is 
carefully adjusted so that the heart and lungs can function 
as normally as possible. Steroids, which combat inflamma- 
tion, may sometimes be helpful but they can cause compli- 
cations, including weakening the breathing muscles. 


The respiratory therapist has a number of methods 
available to help patients overcome respiratory failure. 
They include: 


e Suctioning the lungs through a small plastic tube 
passed through the nose, in order to remove secretions 
from the airways that the patient cannot cough up. 


e Postural drainage, in which the patient is propped up at 
an angle or tilted to help secretions drain out of the 
lungs. The therapist may clap the patient on the chest or 
back to loosen the secretions, or a vibrator may be used 
for the same purpose. 


e Breathing exercises often are prescribed after the patient 
recovers. They make the patient feel better and help to 
strengthen the muscles that aid breathing. One useful 
method is for the patient to suck on a tube attached to a 
clear plastic hosing containing a ball so as to keep the 
ball lifted. Regular deep breathing exercises are simpler 
and often just as helpful. Another technique is to have 
the patient breathe out against pursed lips to increase 
pressure in the airways and keep them from collapsing. 


Prognosis 


The outlook for patients with respiratory failure 
depends chiefly on its cause. If the underlying disease 
can be effectively treated, with the patient’s breathing 
supported in the meantime, the outlook is usually good. 


Care is needed not to expose the patient to polluting 
substances in the atmosphere while recovering from res- 
piratory failure; this could tip the balance against recov- 
ery. When respiratory failure develops slowly, pressure 
may build up in the lung’s blood vessels, a condition 
called pulmonary hypertension. This condition may 
damage the vessels, worsen hypoxemia, and cause the 
heart to fail. If it is not possible to provide enough oxy- 
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KEY TERMS 


Chronic obstructive lung disease—A common form 
of lung disease in which breathing, and therefore 
gas exchange, is labored and increasingly difficult. 


Gas exchange—The process by which oxygen is 
extracted from inhaled air into the bloodstream, 
and, at the same time, carbon dioxide is eliminat- 
ed from the blood and exhaled. 


Hypoxemia—An abnormally low amount of oxy- 
gen in the blood, the major consequence of respi- 
ratory failure, when the lungs no longer are able to 
perform their chief function of gas exchange. 


Pulmonary fibrosis—An end result of many forms of 
lung disease (especially chronic inflammatory con- 
ditions). Normal lung tissue is converted to scarred, 
“fibrotic” tissue that cannot carry out gas exchange. 


gen to the body, complications involving either the brain 
or the heart may prove fatal. 


If the kidneys fail or the diseased lungs become 
infected, the prognosis is worse. In some cases, the pri- 
mary disease causing the lungs to fail is irreversible. The 
patient, family, and physician together then must decide 
whether to prolong life by ventilator support. Occasion- 
ally, lung transplantation is a possibility, but it is a 
highly complex procedure and is not widely available 


Prevention 


Because respiratory failure is not a disease itself, 
but the end result of many lung disorders, the best pre- 
vention is to treat any lung disease promptly and effec- 
tively. It is also important to make sure that any patient 
who has had lung disease is promptly treated for any 
respiratory infection (even of the upper respiratory 
tract). Patients with lung problems should also avoid 
exposure to pollutants, as much as is possible. Once res- 
piratory failure is present, it is best for a patient to 
receive treatment in an intensive care unit, where spe- 
cialized personnel and all the needed equipment are 
available. Close supervision of treatment, especially 
mechanical ventilation, will help minimize complica- 
tions that would compound the problem. 


Resources 


BOOKS 

Berkow, Robert, ed. Merck Manual of Medical Information: 
Home Edition. Whitehouse Station, NJ: Merck Research 
Laboratories, 1997. 
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Smolley, Lawrence A., and Debra F. Bryse. Breathe Right 
Now: A Comprehensive Guide to Understanding and 
Treating the Most Common Breathing Disorders. New 
York: W. W. Norton & Co., 1998. 


ORGANIZATIONS 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhlbi.nih.gov>. 

National Respiratory Distress Syndrome Foundation. P.O. Box 
723, Montgomeryville, PA 18936. 


OTHER 
“Pulmonary Medicine.” HealthWeb.com. 12 Jan. 1998 <http:// 
healthweb.org>. 


David A. Cramer, MD 


i Respiratory syncytial virus 
infection 
Definition 


Respiratory syncytial virus (RSV) is a virus that can 
cause severe lower respiratory infections in children 
under the age of two, and milder upper respiratory infec- 
tions in older children and adults. RSV infection is also 
called bronchiolitis, because it is marked in young chil- 
dren by inflammation of the bronchioles. Bronchioles 
are the narrow airways that lead from the bronchi to the 
tiny air sacs (alveoli) in the lungs. The result is wheez- 
ing, difficulty breathing, and sometimes fatal respirato- 
ry failure. 


Description 


RSV infection is caused by a group of viruses found 
worldwide. There are two different subtypes of the virus 
with numerous different strains. Taken together, these 
viruses account for a significant number of deaths in 
infants. 


RSV infection is primarily a disease of winter or early 
spring, with waves of illness sweeping through a commu- 
nity. The rate of RSV infection is estimated to be 11.4 
cases in every 100 children during their first year of life. In 
the United States, RSV infection occurs most frequently in 
infants between the ages of two months and six months. 


RSV infection shows distinctly different symptoms, 
depending on the age of the infected person. In children 
under two, the virus causes a serious lower respiratory 
infection in the lungs. In older children and healthy 
adults, it causes a mild upper respiratory infection often 
mistaken for the common cold. 
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Respiratory syncytial virus infection 


Although anyone can get this disease, infants suffer 
the most serious symptoms and complications. Breast 
feeding seems to provide partial protection from the 
virus. Conditions in infants that increase their risk of 
infection include: 


e premature birth 

e lower socio-economic environment 

e congenital heart disease 

e chronic lung diseases, such as cystic fibrosis 

e immune system deficiencies, including HIV infection 


e immunosuppressive therapy given to organ transplant 
patients 


Many older children and adults get RSV infection, 
but the symptoms are so similar to the common cold that 
the true cause is undiagnosed. People of any age with 
weakened immune systems, either from such diseases as 
AIDS or leukemia, or as the result of chemotherapy or 
corticosteroid medications, are more at risk for serious 
RSV infections. So are people with chronic lung disease. 


Causes and symptoms 


Respiratory syncytial virus is spread through close con- 
tact with an infected person. It has been shown that if a per- 
son with RSV infection sneezes, the virus can be carried to 
others within a radius of six f (1.8 m). This group of viruses 
is hardy. They can live on the hands for up to half an hour 
and on toys or other inanimate objects for several hours. 


Scientists have yet to understand why RSV viruses 
attack the lower respiratory system in infants and the 
upper respiratory system in adults. In infants, RSV 
begins with such cold symptoms as a low fever, runny 
nose, and sore throat. Soon, other symptoms appear that 
suggest an infection which involves the lower airways. 
Some of these symptoms resemble those of asthma. 
RSV infection is suggested by: 


e wheezing and high-pitched, whistling breathing 

e rapid breathing (more than 40 breaths per minute) 
e shortness of breath 

e labored breathing out (exhalations) 

e bluish tinge to the skin (cyanosis) 

e croupy, seal-like, barking cough 

e high fever 


Breathing problems occur in RSV infections 
because the bronchioles swell, making it difficult for air 
to get in and out of the lungs. If the child is having trou- 
ble breathing, immediate medical care is needed. Breath- 
ing problems are most common in infants under one year 
of age; they can develop rapidly. 
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Diagnosis 
Physical examination and imaging studies 


RSV infection is usually diagnosed during a physi- 
cal examination by the pediatrician or primary care 
doctor. The doctor listens with a stethoscope for wheez- 
ing and other abnormal lung sounds in the patient’s 
chest. The doctor will also take into consideration 
whether there is a known outbreak of RSV infection in 
the area. Chest x rays give some indication of whether 
the lungs are hyperinflated from an effort to move air in 
and out. X rays may also show the presence of a sec- 
ondary bacterial infection, such as pneumonia. 


Laboratory tests 


A blood test can also detect RSV infection. This test 
measures the level of antibodies the body has formed 
against the virus. The blood test is less reliable in infants 
than in older children because antibodies in the infant’s 
blood may have come from the mother during pregnan- 
cy. If infants are hospitalized, other tests such as an arter- 
ial blood gas analysis are done to determine if the child 
is receiving enough oxygen. 


Treatment 
Home care 


Home treatment for RSV infection is primarily sup- 
portive. It involves taking steps to ease the child’s breath- 
ing. Dehydration can be a problem, so children should 
be encouraged to drink plenty of fluids. Antibiotics have 
no effect on viral illnesses. In time, the body will make 
antibodies to fight the infection and return itself to health. 


Home care for keeping a child with RSV comfort- 
able and breathing more easily includes: 


e Use a cool mist room humidifier to ease congestion and 
sore throat. 


e Raise the baby’s head by putting books under the head 
end of the crib. 


e Give acetaminophen (Tylenol, Pandol, Tempra) for 
fever. Aspirin should not be given to children because of 
its association with Reye’s syndrome, a serious disease. 


e For babies too young to blow their noses, suction away 
any mucus with an infant nasal aspirator. 


Hospital treatment 


In the United States, RSV infections are responsible 
for 90,000 hospitalizations and 4,500 deaths each year. 
Children who are hospitalized receive oxygen and 
humidity through a mist tent or vaporizer. They also are 
given intravenous fluids to prevent dehydration. Mechan- 
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ical ventilation may be necessary. Blood gases are moni- 
tored to assure that the child is receiving enough oxygen. 


Medications 


Bronchiodilators, such as albuterol (Proventil, Ven- 
tilin), may be used to keep the airways open. Ribavirin 
(Virazole) is used for desperately ill children to stop the 
growth of the virus. Ribavirin is both expensive and has 
toxic side effects, so its use is restricted to the most 
severe cases. 


Alternative treatment 


Alternative medicine has little to say specifically 
about bronchiolitis, especially in very young children. 
Practitioners emphasize that people get viral illnesses 
because their immune systems are weak. Prevention 
focuses on strengthening the immune system by eating a 
healthy diet low in sugars and high in fresh fruits and 
vegetables, reducing stress, and getting regular, moder- 
ate exercise. Like traditional practitioners, alternative 
practitioners recommend breastfeeding infants so that the 
child may benefit from the positive state of health of the 
mother. Inhaling a steaming mixture of lemon oil, thyme 
oil, eucalyptus, and tea tree oil (aromatherapy) may 
make breathing easier. 


Prognosis 


RSV infection usually runs its course in seven tol4 
days. The cough may linger weeks longer. There are no 
medications that can speed the body’s production of anti- 
bodies against the virus. Opportunistic bacterial infections 
that take advantage of a weakened respiratory system may 
cause ear, sinus, and throat infections or pneumonia. 


Hospitalization and death are much more likely to 
occur in children whose immune systems are weakened 
or who have underlying diseases of the lungs and heart. 
People do not gain permanent immunity to respiratory 
syncytial virus and can be infected many times. Children 
who suffer repeated infections seem to be more likely to 
develop asthma in later life. 


Prevention 


As of 1998 there are no vaccines against RSV. Res- 
piratory syncytial virus infection is so common that pre- 
vention is impossible. However, steps can be taken to 
reduce a child’s contact with the disease. People with 
RSV symptoms should stay at least six feet away from 
young children. Frequent handwashing, especially after 
contact with respiratory secretions, and the correct dis- 
posal of used tissues help keep the disease from spread- 
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KEY TERMS 


Alveoli—Small air sacs or cavities in the lung that 
give the tissue a honeycomb appearance and 
expand its surface area for the exchange of oxygen 
and carbon dioxide. 


Antibody—A protein produced by specialized 
white blood cells in response to the presence of a 
foreign protein such as a virus. Antibodies help the 
body fight infection. 


Reye’s syndrome—A rare disorder in children that 
follows a viral infection and is associated with a 
reaction to aspirin. Its symptoms include vomiting, 
damaged liver function, and swelling of the brain. 


ing. Parents should try to keep their children under 18 
month old away from crowded environments—for 
example, shopping malls during holiday seasons— 
where they are likely to come in contact with older peo- 
ple who have only mild symptoms of the disease. Child 
care centers should regularly disinfect surfaces that chil- 
dren touch. 


Resources 


BOOKS 

Burton Goldberg Group. “Respiratory Conditions.” In Alterna- 
tive Medicine: The Definitive Guide, ed. James Stroheck- 
er. Puyallup, WA: Future Medicine Publishing, 1994. 


PERIODICALS 

Hemming, Val, et al. “Bracing for the Cold and Flu Season.” 
Patient Care 31 (Sept. 1997): 47-54. 

Jeng, Mei-Jy, and Richard J. Lemen. “Respiratory Syncytial 
Virus Bronchiolitis.” American Family Physician (Mar. 
1997): 1139-1149. 


Tish Davidson 


I Restless legs syndrome 


Definition 


Restless legs syndrome (RLS) is characterized by 
unpleasant sensations in the limbs, usually the legs, that 
occur at rest or before sleep and are relieved by activity 
such as walking. These sensations are felt deep within 
the legs and are described as creeping, crawling, aching, 
or fidgety. 
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Restless legs syndrome 


Description 


Restless legs syndrome, also known as Ekbom syn- 
drome, Wittmaack-Ekbom syndrome, anxietas tibiarum, 
or anxietas tibialis, affects up to 10-15% of the popula- 
tion. Some studies show that RLS is more common 
among elderly people. Almost half of patients over age 
60 who complain of insomnia are diagnosed with RLS. 
In some cases, the patient has another medical condition 
with which RLS is associated. In idiopathic RLS, no 
cause can be found. In familial cases, RLS may be inher- 
ited from a close relative, most likely a parent. 


Causes and symptoms 


Most people experience mild symptoms. They may 
lie down to rest at the end of the day and, just before 
sleep, will experience discomfort in their legs that 
prompts them to stand up, massage the leg, or walk 
briefly. Eighty-five percent of RLS patients either have 
difficulty falling asleep or wake several times during the 
night, and almost half experience daytime fatigue or 
sleepiness. It is common for the symptoms to be inter- 
mittent. They may disappear for several months and then 
return for no apparent reason. Two-thirds of patients 
report that their symptoms become worse with time. 
Some older patients claim to have had symptoms since 
they were in their early 20s, but were not diagnosed until 
their 50s. Suspected under-diagnosis of RLS may be 
attributed to the difficulty experienced by patients in 
describing their symptoms. 


More than 80% of patients with RLS experience 
periodic limb movements in sleep (PLMS). These random 
movements of arms or legs may result in further sleep dis- 
turbance and daytime fatigue. Most patients have restless 
feelings in both legs, but only one leg may be affected. 
Arms may be affected in nearly half of patients. 


There is no known cause for the disorder, but recent 
research has focused on several key areas. These include: 


e Central nervous system (CNS) abnormalities. Several 
types of drugs have been found to reduce the symptoms 
of RLS. Based on an understanding of how these drugs 
work, theories have been developed to explain the 
cause of the disorder. Levodopa and other drugs that 
correct problems with signal transmission within the 
central nervous system (CNS) can reduce the symp- 
toms of RLS. It is therefore suspected that the source of 
RLS is a problem related to signal transmission systems 
in the CNS. 


e Iron deficiency. The body stores iron in the form of fer- 
ritin. There is a relationship between low levels of iron 
(as ferritin) stored in the body and the occurrence of 
RLS. Studies have shown that older people with RLS 
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often have low levels of ferritin. Supplements of iron 
sulfate have been shown to significantly reduce RLS 
symptoms for these patients. 


Diagnosis 


A careful history enables the physician to distinguish 
RLS from similar types of disorders that cause night time 
discomfort in the limbs, such as muscle cramps, burning 
feet syndrome, and damage to nerves that detect sensa- 
tions or cause movement (polyneuropathy). 


The most important tool the doctor has in diagnosis 
is the history obtained from the patient. There are several 
common medical conditions that are known to either 
cause or to be closely associated with RLS. The doctor 
may link the patient’s symptoms to one of these condi- 
tions, which include anemia, diabetes, disease of the 
spinal nerve roots (lumbosacral radiculopathy), Parkin- 
son’s disease, late-stage pregnancy, kidney failure (ure- 
mia), and complications of stomach surgery. In order to 
identify or eliminate such a primary cause, blood tests 
may be performed to determine the presence of serum 
iron, ferritin, folate, vitamin B ,,, creatinine, and thyroid- 
stimulating hormones. The physician may also ask if 
symptoms are present in any close family members, 
since it is common for RLS to run in families and this 
type is sometimes more difficult to treat. 


In some cases, sleep studies such as polysomnogra- 
phy are undertaken to identify the presence of PLMS 
that are reported to affect 70-80% of people who suffer 
from RLS. The patient is often unaware of these move- 
ments, since they may not cause him to wake. However, 
the presence of PLMS with RLS can leave the person 
more tired, because it interferes with deep sleep. A 
patient who also displays evidence of some neurologic 
disease may undergo electromyography (EMG). During 
EMG, a very small, thin needle is inserted into the mus- 
cle and electrical activity of the muscle is recorded. A 
doctor or technician usually performs this test at a hospi- 
tal outpatient department. 


Treatment 


The first step in treatment is to treat existing conditions 
that are known to be associated with RLS and that will be 
identified by blood tests. If the patient is anemic, iron (iron 
sulfate) or vitamin supplements (folate or vitamin B,,) will 
be prescribed. If kidney disease is identified as a cause, 
treatment of the kidney problem will take priority. 


Prescription drugs 


In some people whose symptoms cannot be linked to 
a treatable associated condition, drug therapy may be 
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necessary to provide relief and restore a normal sleep 
pattern. Prescription drugs that are normally used for 
RLS include: 


e Benzodiazepines and low-potency opioids. These 
drugs are prescribed for use only on an “as needed” 
basis, for patients with mild RLS. Benzodiazepines 
appear to reduce nighttime awakenings due to PLMS. 
The benzodiazepine most commonly used to treat RLS 
is clonazepam (Klonopin, Rivotril). The main disadvan- 
tage of this drug type is that it causes daytime drowsi- 
ness. It also causes unsteadiness that may lead to acci- 
dents, especially for an elderly patient. Opioids are nar- 
cotic pain relievers. Those commonly used for mild 
RLS are low potency opioids, such as codeine (Tylenol 
#3) and propoxyphene (Darvocet). Studies have shown 
that these can be successfully used in the treatment of 
RLS on a long-term basis without risk of addiction. 
However, narcotics can cause constipation and diffi- 
culty urinating. 


Levodopa (L-dopa) and carbidopa (Sinemet). Levodopa 
is the drug most commonly used to treat moderate or 
severe RLS. It acts by supplying a chemical called 
dopamine to the brain. It is often taken in conjunction 
with carbidopa to prevent or decrease side effects. 
Although it is effective against RLS, levodopa may also 
causes a worsening of symptoms during the afternoon 
or early evening in 50-80% of patients. This phenome- 
non is known as “restless legs augmentation,” and if it 
occurs, the physician will probably discontinue Lev- 
odopa for a brief period while an alternate drug is used. 
Levodopa can often be reintroduced after a short break. 


e Pergolide (Permax). Pergolide acts on the same part of 
the brain as Levodopa. It is less likely than Levodopa to 
cause daytime worsening of symptoms (occurs in about 
25% of patients). However, it is not recommended as 
the first choice in drug therapy since it causes a high 
rate of minor side effects. Pergolide is often used only 
if Levodopa has been discontinued. 


e High potency opioids. If the symptoms of RLS are dif- 
ficult to treat with the above medication, higher dose 
opioids will be used. These include methadone 
(Dolophine), oxycodone, and clonidine (Catapres, 
Combipres, Dixarit). A significant disadvantage of 
these drugs is risk of addiction. 


e Anticonvulsants. Some cases of RLS may be improved 
by anticonvulsant drugs, such as carbamazepine 
(Tegretol). 


e Combination therapy. Some patients respond well to 
combinations of drugs such as a benzodiazepine and 
Levodopa. 
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Many drugs have been investigated for treatment of 
RLS, but it seems as though the perfect therapy has not 
yet been found. However, careful monitoring of side 
effects and good communication between patient and 
doctor can result in a flexible program of therapy that 
minimizes side effects and maximizes effectiveness. 


Alternative treatment 


It is likely that the best alternative therapy will com- 
bine both conventional and alternative approaches. Lev- 
odopa may be combined with a therapy that relieves 
pain, relaxes muscles, or focuses in general on the ner- 
vous system and the brain. Any such combined therapy 
that allows a reduction in dosage of levodopa is advanta- 
geous, since this will reduce the likelihood of unaccept- 
able levels of drug side effects. Of course, the physician 
who prescribes the medication should monitor any com- 
bined therapy. Alternative methods may include: 


e Acupuncture. Patients who also suffer from rheuma- 
toid arthritis may especially benefit from acupuncture 
to relieve RLS symptoms. Acupuncture is believed to 
be effective in arthritis treatment and may also stimu- 
late those parts of the brain that are involved in RLS. 


e Homeopathy. Homeopaths believe that disorders of the 
nervous system are especially important because the 
brain controls so many other bodily functions. The rem- 
edy is tailored to the individual patient and is based on 
individual symptoms as well as the general symptoms 
of RLS. 


e Reflexology. Reflexologists claim that the brain, head, 
and spine all respond to indirect massage of specific 
parts of the feet. 


e Nutritional supplements. Supplementation of the diet 
with vitamin E, calcium, magnesium, and folic acid 
may be helpful for people with RLS. 


Some alternative methods may treat the associated 
condition that is suspected to cause restless legs. These 
include: 


e Anemia or low ferritin levels. Chinese medicine will 
emphasize stimulation of the spleen as a means of 
improving blood circulation and vitamin absorption. 
Other treatments may include acupuncture and herbal 
therapies, such as ginseng (Panax ginseng) for anemia- 
related fatigue. 


e Late-stage pregnancy. There are few conventional ther- 
apies available to pregnant women, since most of the 
drugs prescribed are not recommended for use during 
pregnancy. Pregnant women may benefit from alterna- 
tive techniques that focus on body work, including 
yoga, reflexology, and acupuncture. 
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Restrictive cardiomyopathy 


KEY TERMS 


Anemia—A condition that affects the size and 
number of red blood cells. It often results from 
lack of iron or certain B vitamins and may be treat- 
ed with iron or vitamin supplements. 


Insomnia—Trouble sleeping. People who suffer 
from RLS often lose sleep either because they 
spend time walking to relieve discomfort or 
because they have PLMS, which causes them to 
wake often during the night. 


Periodic limb movements in sleep (PLMS)—Ran- 
dom movements of the arms or legs that occur at 
regular intervals of time during sleep. 


Prognosis 


RLS usually does not indicate the onset of other neu- 
rological disease. It may remain static, although two-thirds 
of patients get worse with time. The symptoms usually 
progress gradually. Treatment with Levodopa is effective 
in moderate to severe cases that may include significant 
PLMS. However, this drug produces significant side 
effects, and continued successful treatment may depend on 
carefully monitored use of combination drug therapy. The 
prognosis is usually best if RLS symptoms are recent and 
can be traced to another treatable condition that is associ- 
ated with RLS. Some associated conditions are not treat- 
able. In these cases, such as for rheumatoid arthritis, alter- 
native therapies such as acupuncture may be helpful. 


Prevention 


Diet is key in preventing RLS. A preventive diet will 
include an adequate intake of iron and the B vitamins, 
especially B,, and folic acid. Strict vegetarians should take 
vitamin supplements to obtain sufficient vitamin B,,. Fer- 
rous gluconate may be easier on the digestive system than 
ferrous sulfate, if iron supplements are prescribed. Some 
medications may cause symptoms of RLS. Patients should 
check with their doctor about these possible side effects, 
especially if symptoms first occur after starting a new 
medication. Caffeine, alcohol, and nicotine use should be 
minimized or eliminated. Even a hot bath before bed has 
been shown to prevent symptoms for some sufferers. 


Resources 


BOOKS 
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Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 
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Ann M. Haren 


Í Restrictive cardiomyopathy 


Definition 


Cardiomyopathy is an ongoing disease process that 
damages the muscle wall of the lower chambers of the 
heart. Restrictive cardiomyopathy is a form of cardiomy- 
opathy in which the walls of the heart become rigid. 


Description 


Restrictive cardiomyopathy is the least common 
type of cardiomyopathy in the United States. The stiff- 
ened heart walls cannot stretch properly to allow enough 
blood to fill the ventricles between heartbeats. As the 
stiffening worsens, heart failure occurs. The blood 
backs up into the blood vessels, causing fluid buildup in 
tissues (congestion and edema). 


Causes and symptoms 


Restrictive cardiomyopathy can be caused by a num- 
ber of diseases. Often, the cause is unknown. The rigidity 
of the heart walls may be caused by fibrosis, the replace- 
ment of muscle cells with tough, fibrous tissue. In some 
disorders, proteins and other substances are deposited in 
the heart wall. Amyloidosis is the accumulation of a pro- 
tein material, called amyloid, in the tissue of the heart 
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wall and other organs. In hemochromatosis, there is too 
much iron in the body and some of the excess iron can 
build up in the heart. Sarcoidosis causes the formation of 
many small lesions, called granulomas, in the heart wall 
and other tissues of the body. These granulomas contain 
inflammatory white blood cells and other cells that 
decrease the flexibility of the heart. 


People with restrictive cardiomyopathy usually feel 
tired and weak, and have shortness of breath, especially 
during exercise. If blood is backing up in the circulation 
they may also experience edema (large amounts of fluid 
in tissues) of the legs and feet. 


Diagnosis 


The diagnosis is usually based on a physical exami- 
nation, echocardiography, and other tests as needed. 
The physician listens to the heart with a stethoscope to 
detect abnormal heart rhythms and heart sounds. 


Echocardiography uses sound waves to make 
images of the heart. These images provide information 
about the structures of the heart and its heart valves. 
Echocardiography can also be used to find out how much 
blood the heart is pumping. It determines the amount of 
blood in the ventricle, called the ventricular volume, and 
the amount of blood the ventricle pumps each time it 
beats, called the ejection fraction. A healthy heart pumps 
at least one half the amount of blood in the left ventricle 
with each heartbeat. 


Computed tomography scan (CT scan) and magnet- 
ic resonance imaging (MRI) are imaging tests that can 
also provide information about the structure of the heart. 
However, these tests are rarely needed for diagnosis. 


Cardiac catheterization may be needed to confirm 
a diagnosis or cause. In cardiac catheterization, a small 
tube called a catheter is inserted into an artery and passed 
into the heart. It is used to measure pressure in the heart 
and the amount of blood pumped by the heart. A small 
tissue sample (biopsy) of the heart muscle can be 
removed through the catheter for microscopic examina- 
tion. Fibrous tissue or deposits in the heart muscle can be 
identified in this biopsy. 


Treatment 


There is no effective treatment for restrictive car- 
diomyopathy. Treatment of a causative disease may 
reduce or stop the damage to the heart, but existing dam- 
age cannot be reversed. Medications may be used to 
lessen the workload on the heart and to control the heart 
rhythm. Drugs normally used to treat other types of car- 
diomyopathy and heart failure may cause problems for 
patients with restrictive cardiomyopathy. For example, 
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KEY TERMS 


Amyloidosis—Build up of amyloid, a protein sub- 
stance, in tissues of the body, including the heart. 


Cardiac catheterization—A diagnostic test for 
evaluating heart disease; a catheter is inserted into 
an artery and passed into the heart. 


Edema—Swelling caused by fluid buildup in tis- 
sues. 


Fibrosis—Replacement of normal tissue with 
tough, fibrous tissue. 


Hemochromatosis—A disease in which there is 
too much iron in the body; iron deposits can build 
up in the heart muscle and other tissues. 


Sarcoidosis—A chronic disease causing the forma- 
tion of many small lesions called granulomas in 
the heart wall and other tissues of the body. 


medicines that reduce the heart’s workload may lower 
blood pressure too much. 


A heart transplant may be necessary for patients 
who develop severe heart failure. 


Prognosis 


The prognosis for patients with restrictive cardiomy- 
opathy is poor. If the disease process causing the prob- 
lem can be treated, the damage to the heart muscle may 
be stopped. Also, medicines may relieve symptoms. 
However, for most patients, restrictive cardiomyopathy 
eventually causes heart failure. A heart transplant may be 
necessary when heart failure becomes too severe to treat 
with medicines. 


Prevention 


Obtaining early treatment for diseases that might 
cause restrictive cardiomyopathy might prevent or slow 
the development of heart wall stiffness. Anyone experi- 
encing symptoms of shortness of breath, tiredness, and 
weakness should see a physician. 


Resources 


BOOKS 

Bellenir, Karen, and Peter D. Dresser, eds. Cardiovascular Dis- 
eases and Disorders Sourcebook. Detroit: Omnigraphics, 
1995. 

Texas Heart Institute. Heart Owner’s Handbook. New York: 
John Wiley and Sons, 1996. 
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Reticulocyte count 


ORGANIZATIONS 
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Toni Rizzo 


i Reticulocyte count 


Definition 


A reticulocyte count is a blood test performed to 
assess the body’s production of immature red blood cells 
(reticulocytes). A reticulocyte count is usually performed 
when patients are evaluated for anemia and response to 
its treatment. It is sometimes called a retic count. 


Purpose 
Diagnosis 


A reticulocyte count provides information about the 
rate at which the bone marrow is producing red cells. A 
normal count means that the production is adequate; a 
decreased count means it is not. This information helps 
determine whether a lack of red cells in an anemic person 
is caused by a bone marrow problem, by excessive bleed- 
ing, or by red cell destruction. 


Monitoring 


The test is also used to monitor the response of bone 
marrow response to treatment for anemia. The reticulo- 
cyte count rises within days if the treatment is successful. 
It is also used following bone marrow transplant to eval- 
uate the new marrow’s cell production. 


Description 


Reticulocytes were first described as transitional 
forms of red blood cells by Wilhelm H. Erb in 1865. A 
red cell begins in the bone marrow as a large bluish cell 
filled with ribonucleic acid (RNA). As the cell matures, it 
shrinks. Its color gradually changes from blue to pink as 
its load of oxygen-carrying protein (hemoglobin) 
increases and the RNA decreases. The center of the cell 
(nucleus) becomes clumped. It is expelled three days 
before the cell leaves the bone marrow. The cell is now a 
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reticulocyte. On its fourth and final day of maturation, 
the reticulocyte enters the bloodstream. One day later, it 
is a mature red blood cell. 


The first step in a retic count is drawing the patient’s 
blood sample. About 17 oz (5 ml) of blood is withdrawn 
from a vein into a vacuum tube. The procedure, which is 
called a venipuncture, takes about five minutes. 


After the sample is collected, the blood is mixed with 
a dye (methylene blue) in a test tube. The RNA remaining 
in the reticulocytes picks up a deep blue stain. Drops of 
the mixture are smeared on slides and examined under a 
microscope. Reticulocytes appear as cells containing dark 
blue granules or a blue network. The laboratory technolo- 
gist counts 1,000 red cells, keeping track of the number of 
reticulocytes. The number of reticulocytes is reported as a 
percentage of the total red cells. When the red cell count 
is low, the percentage of reticulocytes is inaccurately 
high, suggesting that more reticulocytes are present than 
there are in reality. The percentage is mathematically cor- 
rected for greater accuracy. This figure is called the cor- 
rected reticulocyte count or reticulocyte index. 


Reticulocyte counts can also be done on automated 
instruments, such as flow cytometers, using fluorescent 
stains. These instruments are able to detect small 
changes in the reticulocyte count because they count a 
larger number of cells (10,000—50,000). 


Preparation 


The doctor should make a note of any prescription 
medications that the patient is taking. Some drugs lower 
the red blood cell count. 


Aftercare 


Aftercare consists of routine care of the area around 
the puncture mark. Pressure is applied for a few seconds 
and the wound is covered with a bandage. 


Risks 


The primary risk is mild dizziness and the possibili- 
ty of a bruise or swelling in the area where the blood was 
drawn. The patient can apply moist warm compresses. 


Normal results 


Adults have reticulocyte counts of 0.5-2.5%. 
Women and children usually have higher reticulocyte 
counts than men. 


Abnormal results 


A low reticulocyte count indicates that the bone 
marrow is not producing a normal number of red blood 
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KEY TERMS 


Anemia—A condition marked by a decrease in the 
number or size of red blood cells 


Methylene blue—A dye that is used to stain the 
blood cells for the reticulocyte count. 


Reticulocyte—An immature red blood cell. 


cells. Low production may be caused by a lack of vita- 
min B,,, folic acid, or iron in the diet; or by an illness 
affecting the bone marrow (for example, cancer). Fur- 
ther tests are needed to diagnose the specific cause. 


The reticulocyte count rises when the bone marrow 
makes more red cells in response to blood loss or treat- 
ment of anemia. 


Resources 


PERIODICALS 

Rowan, R. M., et al. “The Reticulocyte Count: Progress 
Towards the Resurrection of a Useful Clinical Test.” Clini- 
cal and Laboratory Haematology 18, no. 1 (1996): 3-8. 


Nancy J. Nordenson 


i Retinal artery occlusion 


Definition 


Retinal artery occlusion refers to the closure of the 
central retinal artery and usually results in complete loss 
of vision in one eye. Occlusion of its branches causes 
loss of vision in only a portion of the field of vision. 


Description 


Retinal artery occlusion (RAO) occurs when the 
central retinal artery, the main source of blood supply to 
the retina, or one of its branches becomes blocked. 


Causes and symptoms 
The main causes of RAO are the following: 


e embolism (the sudden obstruction of a blood vessel by 
a blood clot) 


e atherosclerotic disease that results in the progressive 
narrowing of the arteries over time 


e endarteritis (the chronic inflammation of the inner layer 
of arteries) 
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* angiospasm (a spasmodic contraction of a blood vessel 
with increase in blood pressure) 


The most common symptom of RAO is an acute, 
painless loss of vision in one eye. The degree of loss 
depends on the location of the occlusion. If the occlusion 
occurs in the central artery of the retina, damage usually 
results in complete loss of vision in the affected eye. If 
occlusion occurs in a branch artery, vision loss will be 
partial and may even go unnoticed if only a section of the 
peripheral vision is affected. 


People affected by RAO typically have high blood 
pressure, heart disease, or diabetes as an underlying con- 
dition. Other conditions that may increase the risk of 
RAO include high cholesterol and glaucoma. Inci- 
dence is slightly more common in men and in people age 
60 or older. 


Diagnosis 


RAO is diagnosed by examination of the retina with 
an ophtalmoscope. 


Treatment 


Central retinal artery occlusion (CRAO) is an emer- 
gency. If treatment begins within an hour, the patient has 
the highest possibility of regaining vision in the affected 
eye, although complete restoration is unlikely. 


A common treatment is inhalation of carbon dioxide 
so as to dilate the retinal vessels and move the occlusion 
from the central retinal artery to a branch artery. This 
movement reduces the area of the retina affected and 
may restore a certain amount of vision. Eyeball massage 
may also be performed, also in an effort to remove the 
occlusion. The physician may also consider puncturing 
the eyeball. 


Drug therapy includes the use of carbonic anhydrase 
inhibitors to reduce the internal eye pressure and enhance 
movement of the occlusion. Both of the treatments would 
be used within the first 24 hours of noticeable vision loss. 


Alternative treatment 


Hyperbaric oxygen therapy may be beneficial if 
started within 90 minutes of the onset of symptoms. 
Some studies indicate a 40% improvement of visual acu- 
ity using this method. 


Prognosis 


The prognosis for central retinal visual acuity is 
poor with only about one-third of patients recovering 
useful vision. The longest delay in getting treatment that 
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Retinal detachment 


KEY TERMS 


Angiospasm—Spasmodic contraction of a blood 
vessel with increase in blood pressure. 


Arterioles—Small blood vessels that carry arterial 
(oxygenated) blood. 


Atherosclerotic disease—The progressive narrow- 
ing and hardening of the arteries over time. 


Central retinal artery—A branch of the oph- 
thalmic artery that supplies blood to the retina and 
branches to form the arterioles of the retina. 


Embolism—The sudden obstruction of a blood 
vessel by a blood clot. 


Endarteritis—Chronic inflammation of the inner 
layer of arteries. 


Hyperbaric oxygenation—Administration of oxy- 
gen in a compression chamber at an ambient pres- 
sure greater than 1 atmosphere, in order to increase 
the amount of oxygen in organs and tissues. 


Occlusion—Momentary complete closure of 
some area or channel of the body. 


Ophthalmic artery—tThe artery supplying the eye 
and adjacent structures with blood. 


Ophthalmoscope—An instrument used for view- 
ing the inside of the eye that consists of a concave 
mirror with a hole in the middle through which 
the physician examines the eye, and a light source 
that is reflected into the eye by the mirror. 


Retina—Light sensitive layer of the eye, that con- 
sists of four major layers: the outer neural layer, 
containing nerve cells and blood vessels, the pho- 
toreceptor layer, a single layer that contains the 
light sensing rods and cones, the pigmented reti- 
nal epithelium (PRE) and the choroid, consisting of 
connective tissue and capillaries. 


has been associated with significant visual recovery was 
approximately 72 hours. 


Branch retinal artery occlusions (BRAO) have a recov- 
ery rate of 80% where vision is restored to 20/40 or better. 


Prevention 


Individuals affected by underlying conditions such 
as high blood pressure, heart disease, diabetes, glauco- 
ma, and elevated cholesterol should treat their conditions 
appropriately to minimize the possibility of a retinal 
artery occlusion. 
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Resources 


ORGANIZATIONS 

American Academy of Ophthalmology. P.O. Box 7424, San 
Francisco, CA 94120-7424. (415) 561-8500. Fax: (415) 
561-8533. <http://www.eyenet.org/>. 

American Diabetes Association. 1701 North Beauregard Street, 
Alexandria, VA 22311. (800) DIABETES. <http://www. 
diabetes.org/>. 

American Heart Association National Center. 7272 Greenville 
Avenue, Dallas, Texas 75231. (800) AHA-USA1. <http:// 
www.americanheart.org/>. 

CliniWeb International. <http://www.ohsu.edu/cliniweb/C11/ 
C11.768.html>. 


Gary Gilles 


i Retinal detachment 


Definition 


Retinal detachment is movement of the transparent 
sensory part of the retina away from the outer pigmented 
layer of the retina. In other words, the moving away of 
the retina from the outer wall of the eyeball. 


Description 


There are three layers of the eyeball. The outer, 
tough, white sclera. Lining the sclera is the choroid, a 
thin membrane that supplies nutrients to part of the reti- 
na. The innermost layer is the retina. 


The retina is the light-sensitive membrane that 
receives images and transmits them to the brain. It is 
made up of several layers. One layer contains the pho- 
toreceptors. The photoreceptors, the rods and cones, send 
the visual message to the brain. Between the photorecep- 
tor layer (also called the sensory layer) and the choroid is 
the pigmented epithelium. 


The vitreous is a clear gel-like substance that fills up 
most of the inner space of the eyeball. It lies behind the 
lens and is in contact with the retina. 


A retinal detachment occurs between the two outer- 
most layers of the retina—the photoreceptor layer and 
the outermost pigmented epithelium. Because the 
choroid supplies the photoreceptors with nutrients, a 
detachment can basically starve the photoreceptors. If a 
detachment is not repaired within 24-72 hours, perma- 
nent damage may occur. 


Causes and symptoms 


Several conditions may cause retinal detachment: 
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Cornea 


Lens 


Sclera 


Normal eye 


Vitreous 
humor 


Detached retina 


Retinal detachment refers to the movement of the retina away from the inner wall of the eyeball, resulting in a sudden defect 
in vision. Persons suffering from diabetes have a high incidence of developing retinal disease. (Illustration by Electronic Illus- 


trators Group.) 


e Scarring or shrinkage of the vitreous can pull the retina 
inward. 


e Small tears in the retina allow liquid to seep behind the 
retina and push it forward. 


e Injury to the eye can simply knock the retina loose. 


e Bleeding behind the retina, most often due to diabetic 
retinopathy or injury, can push it forward. 


¢ Retinal detachment may be spontaneous. This occurs 
more often in the elderly or in very nearsighted (myopic) 
eyes. 


e Cataract surgery causes retinal detachment 2% of the 
time. 


¢ Tumors can cause the retina to detach. 


Retinal detachment will cause a sudden defect in 
vision. It may look as if a curtain or shadow has just 
descended before the eye. If most of the retina is detached, 
there may be only a small hole of vision remaining. If just 
a part of the retina is involved, there will be a blind spot 
that may not even be noticed. It is often associated with 
floaters—iittle dark spots that float across the eye and can 
be mistaken for flies in the room. There may also be flash- 
es of light. Anyone experiencing a sudden onset of flashes 
and/or floaters should contact their eye doctor immediate- 
ly, as this may signal a detachment. 


Diagnosis 


If the eye is clear—that is, if there is no clouding of 
the liquids inside the eye—the detachment can be seen 
by looking into the eye with a hand-held instrument 
called an ophthalmoscope. To evaluate the blood vessels 
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in the retina, a fluorescent dye (fluorescein) may be 
injected into a vein and photographed with ultraviolet 
light as it passes through the retina. Further studies may 
include computed tomography scan (CT scan), magnet- 
ic resonance imaging (MRI), or ultrasound study. Other 
lenses may be used to examine the back of the eyes. One 
example is binocular indirect ophthalmoscopy. The doc- 
tor dilates the patient’s eyes with eyedrops and then 
examines the back of the eyes with a hand-held lens. 


Treatment 


Reattaching the retina to the inner surface of the eye 
requires making a scar that will hold it in place and then 
bringing the retina close to the scarred area. The scar can be 
made from the outside, through the sclera, using either a 
laser or a freezing cold probe (cryopexy). Bringing the reti- 
na close to the scar can be done in two ways. A tiny belt 
tightened around the eyeball will bring the sclera in until it 
reaches the retina. This procedure is called scleral buckling 
and may be done under general anesthesia. Using this pro- 
cedure permits the repair of retinal detachments without 
entering the eyeball. Sometimes, the eye must be entered to 
pump in air or gas, forcing the retina outward against the 
sclera and its scar. This is called pneumatic retinopexy and 
can generally be done under local anesthesia. 


If all else fails, and especially if there is disease in 
the vitreous, the vitreous may have to be removed in a 
procedure called vitrectomy. This can be done through 
tiny holes in the eye, through which equally tiny instru- 
ments are placed to suck out the vitreous and replace it 
with saline, a salt solution. The procedure must maintain 
pressure inside the eye so that the eye does not collapse. 
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Retinal vein occlusion 


KEY TERMS 


Cauterize—To damage with heat or cold so that tis- 
sues shrink. It is an effective way to stop bleeding. 


Diabetic retinopathy—Disease that damages the 
blood vessels in the back of the eye caused by dia- 
betes. 


Saline—A salt solution equivalent to that in the 
body—0.9% salt in water. 


Prognosis 


Retinal reattachment has an 80-90% success rate. 


Prevention 


In diseases such as diabetes, with a high incidence of 
retinal disease, routine eye examinations can detect early 
changes. Early treatment can prevent both progressing to 
detachment and blindness from other events like hemor- 
rhage. The most common problem is weakness of blood 
vessels that causes them to break down and bleed. When 
enough vessels have been damaged, new vessels grow to 
replace them. These new vessels may grow into the vitre- 
ous, producing blind spots and scarring. The scarring can 
in turn pull the retina loose. Other diseases can cause the 
tiny holes and tears in the retina through which fluid can 
leak. Preventive treatment uses a laser to cauterize the 
blood vessels, so that they do not bleed and the holes, so 
they do not leak. 


Good control of diabetes can help prevent diabetic 
eye disease. Blood pressure control can prevent hyper- 
tension from damaging the retinal blood vessels. Eye 
protection can prevent direct injury to the eyes. Regular 
eye exams can also detect changes that the patient may 
not be aware of. This is important for patients with high 
myopia who may be more prone to detachment. 


Resources 


BOOKS 

Hardy, Robert A. “Retina and Intraocular Tumors.” In General 
Ophthalmology. 13th ed. Ed. Daniel Vaughan. Stamford: 
Appleton & Lange, 1993. 

Sardegna, Jill Otis, and T. Paul. The Encyclopedia of Blindness 
and Vision Impairment. New York: Facts on File, Inc., 
1990. 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 
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American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 


J. Ricker Polsdorfer, MD 


| Retinal vein occlusion 


Definition 


Retinal vein occlusion refers to the closure of the 
central retinal vein that drains the retina or to that of one 
of its branches. 


Description 


Retinal vein occlusion (RVO) occurs when the central 
retinal vein, the blood vessel that drains the retina, or one 
of its branches becomes blocked. RVO may be categorized 
by the anatomy of the occluded vein and the degree of 
ischemia produced. The two major RVO types are central 
retinal vein occlusion (CRVO) and branch retinal vein 
occlusion (BRVO). CRVO has been diagnosed in patients 
as young as nine months to patients of 90 years. The age of 
affected individuals is usually low to mid 60s. Approxi- 
mately 90% of patients are over 50 at the time of diagno- 
sis, with 57% of them being male and 43% being female. 
BRVO accounts for some 30% of all vein occlusions. 


Causes and symptoms 


CRVO is a painless loss of vision that can be caused 
by a swollen optic disk, the small area in the retina where 
the optic nerve enters the eye, by dilated retinal veins, 
and by retinal hemorrhages. CRVO is also called venous 
stasis retinopathy, or hemorrhagic retinopathy. 


In BRVO, the superotemporal branch vein is the 
most often affected vessel. Retinal hemorrhages follows, 
often occurring at the crossing of two vessels near the 
optic disk. Initially the hemorrhage may be extensive and 
underlie the fovea. 


The exact cause of RVO is not yet identified, but the 
following mechanisms been proposed: 


* external compression between the central connective 
strand and the cribriform plate 


* venous disease 
e blood clot formation 
Conditions associated with RVO risk include: 
e hypertension 
e hyperlipidemia 


e diabetes mellitus 
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KEY TERMS 


Anticoagultants—Drugs that act by lowering the 
capacity of the blood to coagulate, thus facilitating 
removal of blood clots. 


Central retinal vein—Central blood vessel and its 
branches that drains the retina. 


Cribriform plate—The horizontal bone plate perfo- 
rated with several holes for the passage of olfactory 
nerve filaments from the nasal cavity. 


Fovea—A small area of the retina responsible for 
acute vision. 


Glaucoma—A group of eye diseases characterized 
by an increase in eyeball pressure. 


Hyperlipidemia—A general term for elevated con- 
centrations of any or all of the lipids in the plasma. 


Iris—The contractile diaphragm located in the fluid 
in front of the lens of the eye that is perforated by 
the eye pupil. 


e hyperviscosity 
e hypercoagulability 
e glaucoma 


e trauma 


Diagnosis 

A complete physical evaluation is recommended for 
CRVO and BRVO, including complete blood tests, and 
glucose tolerance test (for non-diabetics). In the case of a 
head injury when bleeding around the optic nerve is a 
possibility, an MRI may be performed. 


Treatment 


Following a patient with RVO is vital. Patients 
should be seen at least monthly for the first three months 
to monitor for signs of other complications, such as the 
abnormal formation of blood vessels (neovasculariza- 
tion) in the iris of the eye or glaucoma. 


The treatment for retinal vein occlusion varies for 
each case and should be given based on the doctor’s best 
recommendation. Although treatments for occlusion 
itself are limited, surgical treatment of the occlusion pro- 
vides an option. 


Treatments may include anticoagulants with 
heparin, bishydroxycoumarin, and streptokinase. When 
the blood is highly viscous, dilution of the blood may be 
useful. Ideally, an alternate pathway is needed to allow 
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Ischemia—A state of low oxygen in a tissue usually 
due to 


Neovascularization—Abnormal or excessive forma- 
tion of blood vessels as in some retinal disorders. 


Occlusion—Momentary complete closure of some 
area or channel of the body. 


Optic disk—The small area in the retina where the 
optic nerve enters the eye that is not sensitive to 
light. Also called the blind spot. 


Retina—Light sensitive layer of the eye, that con- 
sists of four major layers: the outer neural layer, 
containing nerve cells and blood vessels, the pho- 
toreceptor layer, a single layer that contains the light 
sensing rods and cones, the pigmented retinal 
epithelium (PRE) and the choroid, consisting of con- 
nective tissue and capillaries. 


venous drainage. Recent reports published in 1999 sug- 
gest that use of a laser to create a retinal choroidal hole 
may be useful to treat CRVO. Laser therapy depends on 
the type of occlusion. The management of laser therapy 
should be controlled by an ophthalmologist. 


Alternative treatment 


There are no documented alternative treatment 
methods. 


Prognosis 


The outlook for people with RVO is fairly good 
whether it is treated early or not. With no treatment at all, 
approximately 60% of all patients recover 20/40 vision 
or better within a year. 


Prevention 


Retinal vein occlusion is difficult to prevent because 
the exact cause is still uncertain. Ethnic factors may play 
a role since in the UK the disease is rare in Asians and 
West Indians. 


Resources 


BOOKS 
Newell, Frank W. Ophthalmology Principles and Concepts, 8th 
Ed. Boston: Mosby- Year Brook Inc., 1996. 
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Retinitis pigmentosa 


Spaide, Richard F., MD. Diseases of the Retina and Vitreous. 
New York: W.B. Saunders Co., 1999. 


Michael Sherwin Walston 
Ronald Watson, PhD 


i Retinitis pigmentosa 


Definition 


Retinitis pigmentosa (RP) refers to a group of inherited 
disorders that slowly leads to blindness due to abnormalities 
of the photoreceptors (primarily the rods) in the retina. 


Description 


The retina lines the interior surface of the back of 
the eye. The retina is made up of several layers. One 
layer contains two types of photoreceptor cells referred 
to as the rods and cones. The cones are responsible for 
sharp, central vision and color vision and are primarily 
located in a small area of the retina called the fovea. The 
area surrounding the fovea contains the rods, which are 
necessary for peripheral vision and night vision (scotopic 
vision). The number of rods increases in the periphery. 
The rod and cone photoreceptors convert light into elec- 
trical impulses and send the message to the brain via the 
optic nerve. Another layer of the retina, called the retinal 
pigmented epithelium (RPE), may also be affected. 


In RP, the photoreceptors (primarily the rods) begin to 
deteriorate and lose their ability to function. Because the 
rods are primarily affected, it becomes harder to see in dim 
light, thus causing a loss of night vision. As the condition 
worsens, peripheral vision disappears, which results in 
tunnel vision. The ability to see color is eventually lost. In 
the late stages of the disease, there is only a small area of 
central vision remaining. Ultimately, this too is lost. 


There are many forms of retinitis pigmentosa. 
Sometimes the disorder is classified by the age of onset 
or the inheritance pattern. RP can also accompany other 
conditions. This entry discusses “non-syndromic” RP, 
the type that is not associated with other organ or tissue 
dysfunction. 


The prevalence of RP is approximately one out of 
every 4,000 people in the United States and Europe. For 
other parts of the world, there are no published data. Nor is 
there any known ethnic difference in the occurrence of RP. 


Causes and symptoms 


Retinitis pigmentosa is an inherited disease that has 
many different modes of inheritance. RP, with any inheri- 
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tance pattern, may be either familial (multiple family 
members affected) or isolated (only one affected person). 
In the non-sex-linked, or autosomal, form, it can either be 
a dominant or recessive trait. In the sex-linked form, 
called x-linked recessive, it is a recessive trait. This x- 
linked form is more severe than the autosomal forms. Two 
rare forms of RP are the digenic and mitochondrial forms. 


Isolated RP cases represent 10-40% of all cases. 
Some of these cases may be the result of new gene muta- 
tions (changes in the genes). Other isolated cases are 
those in which the person has a relative with a mutation in 
the gene, but the relative is not affected by the condition. 


Autosomal dominant RP (AdRP) occurs in about 
15-25% of affected individuals. At least 12 different 
genes have been identified as causing AdRP. People with 
AdRP will usually have an affected parent. The risk for 
affected siblings or children is 50%. 


Autosomal recessive RP (ArRP) occurs in about 
5-20% of affected individuals. More than 16 genes have 
been identified that cause this type of RP. In ArRP, each 
parent of the affected person is a carrier of an abnormal 
gene that causes RP. Neither of these carrier parents is 
affected. There is a two-thirds chance that an unaffected 
sibling is a carrier of RP. All of the children of an affect- 
ed person would be a carrier of the ArRP gene. 


Five to 15% of individuals with RP have x-linked 
recessive RP (XLRP). Six different genes have been 
identified as the cause of this type of RP. Usually in this 
type of inheritance, males are affected carriers, while 
females are unaffected carriers or have a milder form of 
the disease. The mother may be a carrier of the mutation 
on the X-chromosome. It is also possible that a new 
mutation can occur for the first time in an affected per- 
son. For families with one affected male, there is a math- 
ematical formula called the Baysean analysis that can be 
applied to the family history. It takes into account the 
number of unaffected males to determine whether a 
female is likely to be a carrier or not. If a mother is a car- 
rier, her children have a 50% chance of inheriting the RP 
gene. For affected males, all of their daughters will be 
carriers but none of their sons will be affected. 


The digenic form of RP occurs when the affected per- 
son has inherited one copy of an altered ROM]! gene from 
one parent and one copy of an altered peripherin/RDS 
gene from the other parent. The parents are asymptomatic. 
Mitochondrial inheritance occurs when the gene mutation 
is in a mitochondrial gene. People with this type of RP 
have progressive hearing loss and mild myopathy. Both 
of these types of RP are very rare. 


The first symptoms, a loss of night vision followed 
by a loss of peripheral vision, usually begin in early ado- 
lescence or young adulthood. Occasionally, the loss of 
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the ability to see color occurs before the loss of peripher- 
al vision. Another possible symptom is seeing twinkling 
lights or small flashes of lights. 


Diagnosis 


When a person complains of a loss of night vision, a 
doctor will examine the interior of the eye with an oph- 
thalmoscope to determine if there are changes in the reti- 
na. For people with advanced RP, the condition is charac- 
terized by the presence of clumps of black pigment in the 
inner retina (intraretinal). However, the appearance of the 
retina is not enough for an RP diagnosis since there are 
other disorders that may give the retina a similar appear- 
ance. There are also other reasons someone may have 
night blindness. Consequently, certain electrodiagnostic 
tests must be performed. An electroretinogram (ERG) 
determines the functional status of the photoreceptors by 
exposing the retina to light. The ERG uses a contact lens 
in the eye, and the output is measured on a special instru- 
ment called an oscilloscope. The functional assessments 
of visual fields, visual acuity, or color vision may also be 
performed. 


The diagnosis of RP can be established when the 
following criteria are met: 


e rod dysfunction measured by dark adaptation test or 
ERG, 


* progressive loss in photoreceptor function, 
e loss of peripheral (side) vision, 
e both eyes affected (bilaterality). 


Molecular genetic testing is available on a research 
basis. Prenatal diagnosis for this condition has not yet 
been achieved. 


Treatment 


There are no medications or surgery to treat RP. 
Some doctors believe vitamins A and E will slightly 
slow the progression of the disease in some people. How- 
ever, large doses of certain vitamins may be toxic and 
affected individuals should speak to their doctors before 
taking supplements. 


If a person with RP must be exposed to bright sun- 
light, some doctors recommend wearing dark sunglasses 
to reduce the effect on the retina. Affected people should 
talk to their eye doctors about the correct lenses to wear 
outdoors. 


Because there is no cure for RP, the affected person 
should be monitored for visual function and counseled 
about low-vision aids (for example, field-expansion 
devices). Genetic counseling is also appropriate. A 


GALE ENCYCLOPEDIA OF MEDICINE 2 


A fundus camera image showing the degeneration of the 
retina due to retinitis pigmentosa. The pattern of dark spots 
across the retina corresponds to the extent of loss of vision. 
(Custom Medical Stock Photo. Reproduced by permission.) 


three-generation family history with attention to other 
relatives with possible RP can help to clarify the inheri- 
tance pattern. For some people however, the inheritance 
pattern cannot be discerned. 


Prognosis 


There is no known cure for RP, which will eventual- 
ly lead to blindness. The more severe forms will lead to 
blindness sooner than milder forms. 


Resources 


BOOKS 
Newell, Frank W. Ophthalmology: Principles and Concepts, 
7th ed. St. Louis, MO: Mosby Year Book, 1992. 


ORGANIZATIONS 

American Academy of Ophthalmology. PO Box 7424, San 
Francisco, CA 94120-7424. (415) 561-8500. <http:// 
www.eyenet.org>. 

American Association of the Deaf-Blind. 814 Thayer Ave., 
Suite 302, Silver Spring, MD 20910. (301) 588-6545. 
American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 

aoanet.org>. 

Foundation Fighting Blindness. Executive Plaza 1, Suite 800, 
11350 McCormick Rd., Hunt Valley, MD 21031. (888) 
394-3937. <http://www.blindness.org>. 

National Retinitis Pigmentosa Foundation. 11350 McCormick 
Rd., Executive Plaza 1, Suite 800, Hung Valley, MD 21031- 
1014. (800) 683-5555. <http://www.blindness.org>. 

Prevent Blindness America. 500 East Remington Rd., Schaum- 
burg, IL 60173. (800) 331-2020. <http://www.prevent- 
blindness.org>. 


OTHER 
Genetic Alliance. <http://www.geneticalliance.org>. 
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KEY TERMS 


Ophthalmoscope—An instrument, with special 
lighting, designed to view structures in the back of 
the eye. 


“OMIM—Online Mendelian Inheritance in Man”. National 
Center for Biotechnology Information. 
<http://www.ncbi.nlm.nih.gov/Omim/searchomim.html>. 

National Federation of the Blind. <http://www.nfb.org>. 

Retinitis Pigmentosa International. <http://www.rpinter 
national.org>. 
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| Retinoblastoma 


Definition 


Retinoblastoma is a malignant tumor of the retina 
that occurs predominantly in young children. 


Description 


The eye has three layers, the sclera, the choroid, and 
the retina. The sclera is the outer protective white coating 
of the eye. The choroid is the middle layer and contains 
blood vessels that nourish the eye. The front portion of 
the choroid is colored and is called the iris. The opening 
in the iris is called the pupil. The pupil is responsible for 
allowing light into the eye and usually appears black. 
When the pupil is exposed to bright light it contracts 
(closes), and when it is exposed to low light conditions it 
dilates (opens) so that the appropriate amount of light 
enters the eye. Light that enters through the pupil hits the 
lens of the eye. The lens then focuses the light onto the 
retina, the innermost of the three layers. The job of the 
retina is to transform the light into information that can 
be transmitted to the optic nerve, which will transmit this 
information to the brain. It is through this process that 
people are able to see the world around them. 


Occasionally a tumor, called a retinoblastoma, will 
develop in the retina of the eye. Usually this tumor forms 
in young children but it can occasionally occur in adults. 
Most people with retinoblastoma develop only one tumor 
(unifocal) in only one eye (unilateral). Some, however, 
develop multiple tumors (multifocal) in one or both eyes. 
When retinoblastoma occurs independently in both eyes, 
it is then called bilateral retinoblastoma. 
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Occasionally, children with retinoblastoma develop 
trilateral retinoblastoma. Trilateral retinoblastoma results 
from the development of an independent brain tumor 
that often forms in a part of the brain called the pineal 
gland. In order for retinoblastoma to be classified as tri- 
lateral retinoblastoma, the tumor must have developed 
independently and not as the result of the spread of the 
retinal cancer. The prognosis for trilateral retinoblas- 
toma is quite poor. 


The retinal tumor which characterizes retinoblas- 
toma is malignant, meaning that it can metastasize 
(spread) to other parts of the eye and eventually other 
parts of the body. In most cases, however, retinoblastoma 
is diagnosed before it spreads past the eye to other parts 
of the body (intraocular) and the prognosis is quite good. 
The prognosis is poorer if the cancer has spread beyond 
the eye (extraocular). 


Retinoblastoma can be inherited or can arise sponta- 
neously. Approximately 40% of people with retinoblas- 
toma have an inherited form of the condition and approxi- 
mately 60% have a sporadic (not inherited) form. Individ- 
uals with multiple independent tumors, bilateral retino- 
blastoma, or trilateral retinoblastoma are more likely to be 
affected with the inherited form of retinoblastoma. 


Approximately one in 15,000 to one in 30,000 
infants are born with retinoblastoma, making it the most 
common childhood eye cancer. It is, however, a relative- 
ly rare childhood cancer and accounts for approximately 
3% of childhood cancers. Retinoblastoma is found mainly 
in children under the age of five but can occasionally be 
seen in older children and adults. Retinoblastoma is found 
in individuals of all ethnic backgrounds and is found 
equally frequently in males and females. 


Causes and symptoms 
Causes 


Retinoblastoma is caused by changes in or absence of a 
gene called RB1. RB1 is located on chromosome 13. Cells 
of the body, with the exception of the egg and sperm cells, 
contain 23 pairs of chromosomes. All of the cells of the 
body excluding the egg and the sperm cells are called the 
somatic cells. The somatic cells contain two of each chro- 
mosome 13 and therefore two copies of the RB1 gene. Each 
egg and sperm cell only contains one copy of chromosome 
and therefore only one copy of the RB1 gene. 


RB 1 produces a tumor suppressor protein that nor- 
mally helps to regulate the cell cycle of cells such as 
those of the retina. A normal cell of the retina goes 
through a growth cycle during which it produces new 
cells. Genes such as tumor suppressor genes tightly regu- 
late this growth cycle. 
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Cells that lose control of their cell cycle and repli- 
cate out of control are called cancer cells. These undergo 
many cell divisions, often at a quicker rate than normal 
cells, and do not have a limited lifespan. A group of adja- 
cent cancer cells can form a mass called a tumor. Malig- 
nant (cancerous) tumors can spread to other parts of the 
body. A malignant tumor of the retina (retinoblastoma) 
can result when just one retinal cell looses control of it 
cell cycle and replicates out of control. 


Normally the tumor suppressor protein produced by 
RB1 prevents a retinal cell from becoming cancerous. 
Each RB1 gene produces tumor suppressor protein. Only 
one functioning RB1 gene in a retinal cell is necessary to 
prevent the cell from becoming cancerous. If both RB1 
genes in a retinal cell become non-functional, then a reti- 
nal cell can become cancerous and retinoblastoma can 
result. An RBI gene is non-functional when it is changed 
or missing (deleted) and no longer produces normal 
tumor suppressor protein. 


Approximately 40% of people with retinoblastoma 
have inherited a non-functional or deleted RB1 gene from 
either their mother or father. Therefore, they have a 
changed/deleted RB1 gene in every somatic cell. A per- 
son with an inherited missing or non-functional RB1 gene 
will develop a retinal tumor if the remaining RB1 gene 
becomes changed or deleted in a retinal cell. The remain- 
ing RB1 gene can become non-functional when exposed 
to environmental triggers such as chemicals and radiation. 
In most cases, however, the triggers are unknown. 
Approximately 90% of people who inherit a changed or 
missing RB1 gene will develop retinoblastoma. 


People with an inherited form of retinoblastoma are 
more likely to have a tumor in both eyes (bilateral) and 
are more likely to have more than one independent tumor 
(multifocal) in one or both eyes. The average age of onset 
for the inherited form of retinoblastoma is one year, 
which is earlier than the sporadic form of retinoblastoma. 
Although most people with the inherited form of 
retinoblastoma develop bilateral tumors, approximately 
15% of people with a tumor in only one eye (unilateral) 
are affected with an inherited form of retinoblastoma. 


A person with an inherited missing or non-function- 
al RB1 gene has a 50% chance of passing on this abnor- 
mal gene to his or her offspring. The chance that their 
children will inherit the changed/deleted gene and actual- 
ly develop retinoblastoma is approximately 45%. 


Some people with retinoblastoma have inherited a 
non-functioning or missing RB1 gene from either their 
mother or father even though their parents have never 
developed retinoblastoma. It is possible that one parent 
has a changed or missing RB1 gene in every somatic cell 
but has not developed retinoblastoma because their 
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remaining RB1 gene has remained functional. It is also 
possible that the parent had developed a retinal tumor 
that was destroyed by the body. In other cases, one parent 
has two normal RB1 genes in every somatic cell, but 
some of their egg or sperm cells contain a changed or 
missing RB1 gene. This is called gonadal mosaicism. 


Retinoblastoma can also result when both RB1 genes 
become spontaneously changed or deleted in a retinal cell 
but the RB1 genes are normal in all the other cells of the 
body. Approximately 60% of people with retinoblastoma 
have this type of disease, called sporadic retinoblastoma. A 
person with sporadic retinoblastoma does not have a higher 
chance of having children with the disease. Their relatives 
do not have a higher risk of developing retinoblastoma 
themselves or having children who develop retinoblastoma. 
Sporadic retinoblastoma is usually unifocal and has an 
average age of onset of approximately two years. 


Symptoms 


The most common symptom of retinoblastoma is 
leukocoria. Leukocoria results when the pupil reflects a 
white color rather than the normal black or red color that 
is seen on a flash photograph. It is often most obvious in 
flash photographs; since the pupil is exposed to a lot of 
light and the duration of the exposure is so short, the 
pupil does not have time to constrict. Children with 
retinoblastoma can also have problems seeing and this 
can cause them to appear cross-eyed (strabismus). Peo- 
ple with retinoblastoma may also experience red, painful, 
and irritated eyes, inflamed tissue around the eye, 
enlarged pupils, and possibly different-colored eyes. 


Diagnosis 


Children who have symptoms of retinoblastoma are 
usually first evaluated by their pediatrician. The pediatri- 
cian will often perform a red reflex test to diagnose or 
confirm leukocoria. Prior to this test the doctor inserts 
medicated eye drops into the child’s eyes so that the 
pupils will remain dilated and not contract when exposed 
to bright light. The doctor then examines the eyes with an 
ophthalmoscope, which shines a bright light into the eyes 
and allows the doctor to check for leukocoria. Leukoco- 
ria can also be diagnosed by taking a flash Polaroid pho- 
tograph of a patient who has been in a dark room for 
three to five minutes. 


If the pediatrician suspects retinoblastoma on the 
basis of these evaluations, he or she will most likely refer 
the patient to an ophthalmologist (eye doctor) who has 
experience with retinoblastoma. The ophthalmologist 
will examine the eye using an indirect ophthalmoscope. 
The opthalmoscope shines a bright light into the eye, 
which helps the doctor to visualize the retina. This evalu- 
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ation is usually done under general anesthetic, although 
some very young or older patients may not require it. 
Prior to the examination, medicated drops are put into 
the eyes to dilate the pupils, and anesthetic drops may 
also be used. A metal clip is used to keep the eyes open 
during the evaluation. During the examination, a cotton 
swab or a metal instrument with a flattened tip is used to 
press on the outer lens of the eye so that a better view of 
the front areas of the retina can be obtained. Sketches or 
photographs of the tumor as seen through the ophthalmo- 
scope are taken during the procedure. 


An ultrasound evaluation is used to confirm the 
presence of the tumor and to evaluate its size. Computed 
tomography (CT scan) is used to determine whether the 
tumor has spread outside of the eye and to the brain. 
Sometimes magnetic resonance imaging (MRI) is also 
used to look at the eyes, eye sockets, and the brain to see 
if the cancer has spread. 


In most cases the cancer has not spread beyond the 
eye, and other evaluations are unnecessary. If the cancer 
appears to have spread beyond the eye, then other assess- 
ments such as a blood test, spinal tap (lumbar puncture), 
and/or bone marrow biopsy may be recommended. Dur- 
ing a spinal tap, a needle is inserted between the verte- 
brae of the spinal column and a small sample of the fluid 
surrounding the spinal cord is obtained. In a bone mar- 
row biopsy, a small amount of tissue (bone marrow) is 
taken from inside the hip or breast bone for examination. 


Genetic testing 


Establishing whether someone is affected with an 
inherited or non-inherited form of retinoblastoma can 
help to ascertain whether other family members such as 
siblings, cousins, and offspring are at increased risk for 
developing retinoblastoma. It can also sometimes help 
guide treatment choices, since patients with an inherited 
form of retinoblastoma may be at increased risk for 
developing recurrent tumors or other types of cancers, 
particularly when treated with radiation. It is helpful for 
the families of a child diagnosed with retinoblastoma to 
meet with a genetic specialist such as a genetic counselor 
and/or geneticist. These specialists can help to ascertain 
the chances that the retinoblastoma is inherited and facil- 
itate genetic testing if desired. 


If a patient with unilateral or bilateral retinoblastoma 
has a relative or relatives with retinoblastoma, it can be 
assumed that they have an inherited form of retinoblas- 
toma. However, it cannot be assumed that a patient with- 
out a family history of the disease has a sporadic form. 


Even when there is no family history, most cases of 
bilateral and trilateral retinoblastoma are inherited, as are 
most cases of unilateral, multifocal retinoblastoma. 
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However, only 15% of unilateral, unifocal retinoblas- 
toma cases are inherited. 


The only way to establish whether someone has an 
inherited form of retinoblastoma is to see if the 
retinoblastoma gene is changed or deleted in the blood 
cells obtained from a blood sample. Approximately 
5-8% of individuals with retinoblastoma possess a chro- 
mosomal abnormality involving the RB1 gene that can 
be detected by looking at their chromosomes under the 
microscope. The chromosomes can be seen by obtaining 
a blood sample. If this type of chromosomal abnormality 
is detected in a child, then analysis of the parents’ chro- 
mosomes should be performed. If one of the parents pos- 
sesses a chromosomal abnormality, then they are at high- 
er risk for having other offspring with retinoblastoma. 
Chromosome testing would be recommended for the 
blood relatives of the parent with the abnormality. 


Usually, however, a chromosomal abnormality is not 
detected in a child with retinoblastoma. In this case, spe- 
cialized DNA tests that look for small RB1 gene changes 
need to be performed on the blood cells. DNA testing can 
be difficult, time consuming, and expensive, since there 
are many possible RB1 gene changes that can cause the 
gene to become nonfunctional. 


If a sample of tumor is available, then it is recom- 
mended that DNA testing be performed on the tumor 
cells prior to DNA testing of the blood cells. This testing 
can usually identify the gene changes/deletions in the 
RB1 genes that caused the tumor to develop. In some 
cases, RB1 gene changes/deletions are not found in the 
tumor cells (as of 2001, approximately 20% of RB1 gene 
changes or deletions are not detectable). In these cases, 
DNA testing of the blood cells will not be able to ascer- 
tain whether someone is affected with an inherited or 
non-inherited form of retinoblastoma. 


If the changes in both RB1 genes are detected in the 
tumor cell, then these same changes can be looked for in 
the blood cells. If an RB1 gene is deleted or changed in 
all of the blood cells tested, the patient can be assumed to 
have been born with a changed/deleted RB1 gene in all of 
their cells. This person has a 50% chance of passing the 
RB1 gene change/deletion on to his or her children. Most 
of the time, this change/deletion has been inherited from a 
parent. Occasionally the gene change/deletion occurred 
spontaneously in the original cell that was formed when 
the egg and sperm came together at conception (de novo). 


If an RB1 gene change/deletion is found in all of the 
blood cells tested, both parents should undergo blood test- 
ing to check for the same RB1 gene change/deletion. If 
the RB1 gene change/deletion is identified in one of the 
parents, it can be assumed that the retinoblastoma was 
inherited and that siblings have a 50% chance of inherit- 
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ing the altered gene. More distant blood relatives of the 
parent with the identified RB1 gene change/deletion may 
also be at risk for developing retinoblastoma. Siblings and 
other relatives could undergo DNA testing to see if they 
have inherited the RB1 gene change/deletion. 


If the RB1 gene change/deletion is not identified in 
either parent, then the results can be more difficult to 
interpret. In this case, there is a 90-94% chance that the 
retinoblastoma was not inherited. 


In some cases, a person with retinoblastoma will 
have an RB1 gene change/deletion detected in some of 
their blood cells and not others. It can be assumed that 
this person did not inherit the retinoblastoma from either 
parent. Siblings and other relatives would therefore not 
be at increased risk for developing retinoblastoma. Off- 
spring would be at increased risk since some of the egg 
or sperm cells could have the changed/deleted RB1 gene. 
The risks to offspring would probably be less than 50%. 


In families where there are multiple family members 
affected with retinoblastoma, blood samples from multi- 
ple family members are often analyzed and compared 
through DNA testing. Ninety-five percent of the time, 
this type of analysis is able to detect patterns in the DNA 
that are associated with a changed RB1 gene in that par- 
ticular family. When a pattern is detected, at-risk rela- 
tives can be tested to establish whether they have inherit- 
ed an RB1 gene change/deletion. 


PRENATAL TESTING. If chromosome or DNA testing 
identifies an RB1 gene/deletion in someone’s blood cells, 
then prenatal testing can be performed on this person’s 
offspring. An amniocentesis or chorionic villus sam- 
pling can be used to obtain fetal cells which can be ana- 
lyzed for the RB1 gene change/deletion or chromosomal 
abnormality. 


Treatment 


A number of different classification (staging) sys- 
tems are used to establish the severity of retinoblastoma 
and aid in choosing an appropriate treatment plan. The 
most widely used staging system is the Reese-Ellsworth 
system. This system is used to classify intraocular 
tumors and predict which tumors are favorable enough 
that sight can be maintained. The Reese-Ellsworth classi- 
fication system is divided into: 


e Group I (very favorable for maintenance of sight): 
small solitary or multiple tumors, less than 6.4 mm in 
size (1 inch = 25.4 mm), located at or below the equator 
of the eye 


e Group II (favorable for maintenance of sight): solitary 
or multiple tumors, 6.4mm—16 mm in size, located at or 
behind the equator of the eye 
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This child’s right eye is completely covered with a tumor 
associated with retinoblastoma. (Custom Medical Stock 
Photo. Reproduced by permission.) 


e Group III (possible for maintenance of sight): any 
tumor located in front of the equator of the eye, or a 
solitary tumor larger than 16 mm in size and located 
behind the equator of the eye 


e Group IV (unfavorable for maintenance of sight): mul- 
tiple tumors, some larger than 16 mm in size, or any 
tumor extending in front of the outer rim of the retina 
(ora serrata) 


e Group V (very unfavorable for maintenance of sight): 
large tumors involving more than half of the retina, or 
vitreous seeding, in which small pieces of tumor are 
broken off and floating around the inside of the eye 


When choosing a treatment plan, the first impor- 
tant criteria to ascertain is whether the cancer is local- 
ized within the eye (intralocular) or has spread to other 
parts of the body (extralocular). An intraocular 
retinoblastoma may only involve the retina or could 
involve other parts of the eye. An extraocular retinoblas- 
toma could involve only the tissues around the eye or 
could result from the spread of cancer to the brain or 
other parts of the body. 


It is also important to establish whether the cancer is 
unilateral (one eye) or bilateral (both eyes), multifocal or 
unifocal. In order for the tumors to be considered multi- 
focal, they must have arisen independently and not as the 
result of the spread of cancer cells. It is also important to 
check for trilateral retinoblastoma. 
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Treatments 


The treatment chosen depends on the size and num- 
ber of tumors, whether the cancer is unilateral or bilater- 
al, and whether the cancer has spread to other parts of the 
body. The goal of treatment is to cure the cancer and pre- 
vent as much loss of vision as possible. 


TREATMENT OF INTRAOCULAR TUMORS. Surgical 
removal of the affected eye (enucleation) is used when 
the tumor(s) are so large and extensive that preservation 
of sight is not possible. This surgery is performed under 
general anesthetic and usually takes less than an hour. 
Most children who have undergone this surgery can 
leave the hospital on the same day. A temporary ball is 
placed in the eye socket after the surgery. Approximate- 
ly three weeks after the operation, a plastic artificial eye 
(prosthesis) that looks like the normal eye is inserted 
into the eye socket. 


Radiation therapy is often used for treatment of 
large tumors when preservation of sight is possible. 
External beam radiation therapy involves focusing a beam 
of radiation on the eye. If the tumor has not spread exten- 
sively, the radiation beam can be focused on the cancer- 
ous retinal cells. If the cancer is extensive, radiation treat- 
ment of the entire eye may be necessary. External beam 
radiation is performed on an outpatient basis and usually 
occurs over a period of three to four weeks. Some chil- 
dren may need sedatives prior to the treatment. This type 
of therapy can result in a temporary loss of a patch of hair 
on the back of the head and a small area of “sun-burned” 
skin. Long-term side effects of radiation treatment can 
include cataracts, vision problems, bleeding from the 
retina, and decreased growth of the bones on the side of 
the head. People with an inherited form of retinoblastoma 
have an increased risk of developing other cancers as a 
result of this therapy. Some consideration should there- 
fore be given to alternative treatment therapies for those 
with an inherited form of retinoblastoma. 


Photocoagulation therapy is often used in conjunction 
with radiation therapy but may be used alone to treat small 
tumors that are located on the back of the eye. Photocoagu- 
lation involves using a laser to destroy the cancer cells. This 
type of treatment is done under local or general anesthesia 
and is usually not associated with post-procedural pain. 


Thermotherapy is also often used in conjunction 
with radiation therapy or drug therapy (chemotherapy). 
Thermotherapy involves the use of heat to help shrink 
tumor cells. The heat is either used on the whole eye or 
localized to the tumor area. It is done under local or gen- 
eral anesthesia and is usually not painful. 


Cryotherapy is a treatment often used in conjunc- 
tion with radiation therapy but can also be used alone on 
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small tumors located on the front part of the retina. 
Cryotherapy involves the use of intense cold to destroy 
cancer cells and can result in harmless, temporary 
swelling of the external eye and eyelids that can last for 
up to five days. Eye drops or ointment are sometimes 
provided to reduce the swelling. 


Brachytherapy involves the application of radioac- 
tive material to the outer surface of the eye at the base of 
the tumor. It is generally used for tumors of medium 
size. A patient undergoing this type of procedure is usu- 
ally hospitalized for three to seven days. During that 
time, he or she undergoes one surgery to attach the 
radioactive material and one surgery to remove it. Eye 
drops are often administered for three to four weeks fol- 
lowing the operation to prevent inflammation and infec- 
tion. The long-term side effects of this treatment can 
include cataracts and damage to the retina, which can 
lead to impaired vision. 


Intravenous treatment with one or more drugs 
(chemotherapy) is often used for treatment of both large 
and small tumors. Chemotherapy is sometimes used to 
shrink tumors prior to other treatments such as radiation 
therapy or brachytherapy. Occasionally, it is also used 
alone to treat very small tumors. 


TREATMENT OF INTRAOCULAR AND UNILATERAL 
RETINOBLASTOMA. Often, by the time that unilateral 
retinoblastoma is diagnosed, the tumor is so large that 
useful vision cannot be preserved. In these cases removal 
of the eye (enucleation) is the treatment of choice. Other 
therapies are unnecessary if enucleation is used to treat 
intraocular unilateral retinoblastoma. If the tumor is small 
enough, other therapies such as external beam radiation 
therapy, photocoagulation, cryotherapy, thermotherapy, 
chemotherapy, and brachytherapy may be considered. 


TREATMENT OF INTRAOCULAR AND BILATERAL 
RETINOBLASTOMA. If vision can be preserved in both 
eyes, radiation therapy of both eyes may be recommended. 
Smaller, more localized tumors can sometimes be treated 
by local therapies such as cryotherapy, photocoagulation 
therapy, thermotherapy or brachytherapy. Some centers 
may use chemotherapy in place of radiation therapy when 
the tumors are too large to be treated by local therapies or 
are found over the optic nerve of the eye. Many centers are 
moving away from radiation treatment and toward 
chemotherapy because it is less likely to induce future 
tumors. Enucleation is performed on the more severely 
affected eye if sight cannot be preserved in both. 


EXTRAOCULAR RETINOBLASTOMA. There is no 
proven effective therapy for the treatment of extraocular 
retinoblastomas. Commonly, radiation treatment of the 
eyes and chemotherapy is provided. 
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Amniocentesis—Prenatal testing performed at 16 to 
20 weeks of pregnancy that involves inserting a 
needle through the abdomen of a pregnant mother 
and obtaining a small sample of fluid from the 
amniotic sack, which contains the fetus. Often is 
used to obtain a sample of the fetus’ cells for bio- 
chemical or DNA testing. 


Benign tumor—An abnormal proliferation of cells 
that does not spread to other parts of the body. 


Bilateral—Affecting both eyes. 


Brachytherapy—Cancer treatment that involves the 
application of radioactive material to the site of the 
tumor. 


Cryotherapy—Cancer treatment in which the tumor 
is destroyed by exposure to intense cold. 


Chromosome—A microscopic structure found 
within each cell of the body, made of a complex of 
proteins and DNA. 


Chorionic villus sampling (CVS)—Prenatal testing 
performed at 10 to 12 weeks of pregnancy, which 
involves inserting a catheter through the vagina of a 
pregnant mother or inserting a needle through the 
abdomen of the mother and obtaining a sample of 
placenta. Often is used to obtain a sample of the 
fetus’ cells for biochemical or DNA testing. 


DNA (deoxyribonucleic acid)—The hereditary 
material that makes up genes; influences the devel- 
opment and functioning of the body. 


DNA testing—Testing for a change or changes in a 
gene or genes. 


Enucleation—Surgical removal of the eye. 


Equator—Imaginary line encircling the eyeball and 
dividing the eye into a front and back half. 


Extraocular retinoblastoma—Cancer that has 
spread from the eye to other parts of the body. 


Gene—A building block of inheritance, made up of 
a compound called DNA (deoxyribonucleic acid) 
and containing the instructions for the production 


Alternative treatment 

There are no alternative or complementary therapies 
specific to the treatment of retinoblastoma. Since most 
people diagnosed with retinoblastoma are small children, 
most drug-based alternative therapies designed to treat 
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of a particular protein. Each gene is found in a spe- 
cific location on a chromosome. 


Intraocular retinoblastoma—Cancer that is limited 
to the eye and has not spread to other parts of the 
body. 


Malignant tumor—An abnormal proliferation of 
cells that can spread to other sites. 


Multifocal—More than one tumor present. 
Ophthalmologist—Physician specializing in the 
diseases of the eye. 

Optic nerve—The part of the eye which contains 
nerve fibers that transmit signals from the eye to the 
brain. 

Oncologist—A physician specializing in the diag- 
nosis and treatment of cancer 


Photocoagulation—Cancer treatment in which the 
tumor is destroyed by an intense beam of laser light. 


Prenatal testing—Testing for a disease such as a 
genetic condition in an unborn baby. 


Protein—A substance produced by a gene that is 
involved in creating the traits of the human body, 
such as hair and eye color, or is involved in control- 
ling the basic functions of the human body, such as 
control of the cell cycle. 


Retina—The light-sensitive layer of the eye that 
receives images and sends them to the brain. 
Somatic cells—All the cells of the body with the 
exception of the egg and sperm cells. 

Tumor—A growth of tissue resulting from the 
uncontrolled proliferation of cells. 
Tumor-suppressor gene—Gene involved in control- 
ling normal cell growth and preventing cancer. 
Unifocal—Only one tumor present in one eye. 
Unilateral—Affecting only one eye. 

Vitreous—The transparent gel that fills the back part 
of the eye. 


Vitreous seeding—When small pieces of tumor have 
broken off and are floating around the vitreous. 


general cancer would not be recommended. Many spe- 
cialists would, however, stress the importance of estab- 
lishing a well-balanced diet, including certain fruits, veg- 
etables, and vitamin supplements, to ensure that the body 
is strengthened in its fight against cancer. Some advocate 
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the use of visualization strategies, in which patients 
would visualize the immune cells of their body attacking 
and destroying the cancer cells. 


Prognosis 


Individuals with intraocular retinoblastoma who do 
not have trilateral retinoblastoma usually have a good sur- 
vival rate with a 90% chance of disease-free survival for 
five years. Those with extraocular retinoblastoma have 
less than a 10% chance of disease-free survival for the 
same amount of time. Trilateral retinoblastoma generally 
has a very poor prognosis. Patients with trilateral 
retinoblastoma who receive treatment have an average sur- 
vival rate of approximately eight months, while those who 
remain untreated have an average survival rate of approxi- 
mately one month. Patients with trilateral retinoblastoma 
who are asymptomatic at the time of diagnosis may have a 
better prognosis then those who experience symptoms. 


Patients with an inherited form of unilateral retinoblas- 
toma have a 70% chance of developing retinoblastoma in 
the other eye. Retinoblastoma reoccurs in the other eye in 
approximately 5% of people with a non-inherited form of 
retinoblastoma, so it is advisable for even these patients to 
be closely monitored. People with an inherited form of 
retinoblastoma who have not undergone radiation treat- 
ment have approximately a 26% chance of developing can- 
cer in another part of the body within 50 years of the initial 
diagnosis. Those with an inherited form who have under- 
gone radiation treatment have a 58% chance of developing 
a secondary cancer by 50 years after the initial diagnosis. 
Most of the secondary cancers are skin cancers, bone 
tumors (osteosarcomas), and soft-tissue sarcomas. Soft- 
tissue sarcomas are malignant tumors of the muscle, 
nerves, joints, blood vessels, deep skin tissues, or fat. 


Prevention 


Although retinoblastoma cannot be prevented, appro- 
priate screening and surveillance should be applied to all 
at-risk individuals to ensure that the tumor(s) are diag- 
nosed at an early stage. The earlier the diagnosis, the more 
likely that an eye can be salvaged and vision maintained. 


Screening of people diagnosed with retinoblastoma 


Children who have been diagnosed with retinoblas- 
toma should receive periodic dilated retinal examinations 
until the age of five. Young children will need to undergo 
these evaluations under anesthetic. After five years of age, 
periodic eye examinations are recommended. It may be 
advisable for patients with bilateral retinoblastoma or an 
inherited form of retinoblastoma to undergo periodic 
screening for the brain tumors found in trilateral retinoblas- 
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toma. There are no specific screening protocols designed to 
detect non-ocular tumors. All lumps and complaints of 
bone pain, however, should be thoroughly evaluated. 


Screening of relatives 


When a child is diagnosed with retinoblastoma, it is 
recommended that parents and siblings receive a dilated 
retinal examination by an ophthalmologist who is experi- 
enced in the diagnosis and treatment of the disease. It is 
also recommended that siblings continue to undergo peri- 
odic retinal examinations under anesthetic until they are 
three years of age. From three to seven years of age, peri- 
odic eye examinations are recommended. The retinal 
examinations can be avoided if DNA testing indicates that 
the patient has a non-inherited form of retinoblastoma or if 
the sibling has not inherited the RB1 gene change/dele- 
tion. Any relatives who are found through DNA testing to 
have inherited an RB1 gene change/deletion should under- 
go the same surveillance procedures as siblings. 


The children of someone diagnosed with retinoblas- 
toma should also undergo periodic retinal examinations 
under anesthetic. Retinal surveillance should be per- 
formed unless DNA testing proves that their child does 
not possess the RB1 gene change/deletion. If desired, 
prenatal detection of tumors using ultrasound may also 
be performed. During the ultrasound procedure, a hand- 
held instrument is placed on the maternal abdomen or 
inserted vaginally. The ultrasound produces sound waves 
that are reflected back from the body structures of the 
fetus, producing a picture that can be seen on a video 
screen. If a tumor is detected through this evaluation, the 
affected baby may be delivered a couple of weeks earlier. 
This can allow for earlier intervention and treatment. 
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Retinol deficiency see Vitamin A deficiency 


I Retinopathies 


Definition 


Retinopathy is a noninflammatory disease of the 
retina. There are many causes and types of retinopathy. 


Description 


The retina is the thin membrane that lines the back of 
the eye and contains light-sensitive cells (photoreceptors). 
Light enters the eye and is focused onto the retina. The 
photoreceptors send a message to the brain via the optic 
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A slit lamp view of a human eye with diabetic retinopathy. 
(Custom Medical Stock Photo. Reproduced by permission.) 


nerve. The brain then “interprets” the electrical message 
sent to it, resulting in vision. The macula is a specific area 
of the retina responsible for central vision. The fovea is 
about 1.5 mm in size and located in the macula. The fovea 
is responsible for sharp vision. When looking at some- 
thing, the fovea should be directed at the object. 


Retinopathy, or damage to the retina, has various 
causes. A hardening or thickening of the retinal arteries 
is called arteriosclerotic retinopathy. High blood pressure 
in the arteries of the body can damage the retinal arteries 
and is called hypertensive retinopathy. The spreading of a 
syphilis infection to the retinal blood vessels cases 
syphilitic retinopathy, and diabetes damages the retinal 
vessels resulting in a condition called diabetic retinopa- 
thy. Sickle cell anemia also affects the blood vessels in 
the eyes. Exposure to the sun (or looking at the sun dur- 
ing an eclipse) can cause damage (solar retinopathy), as 
well as certain drugs (for example, chloroquine, thiori- 
dazine, and large doses of tamoxifen). The arteries and 
veins can become blocked, thus resulting in a retinal 
artery or vein occlusion. These are just some of the caus- 
es of the various retinopathies. 


Retinopathies are divided into two broad categories, 
simple or nonproliferative retinopathies and proliferative 
retinopathies. The simple retinopathies include the defects 
identified by bulging of the vessel walls, by bleeding into 
the eye, by small clumps of dead retinal cells called cotton 
wool exudates, and by closed vessels. This form of 
retinopathy is considered mild. The proliferative, or 
severe, forms of retinopathies include the defects identi- 
fied by newly grown blood vessels, by scar tissue formed 
within the eye, by closed-off blood vessels that are badly 
damaged, and by the retina breaking away from its mesh 
of blood vessels that nourish it (retinal detachment). 


While each disease has its own specific effect on the 
retina, a general scenario for many of the retinopathies is 
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as follows (note: not all retinopathies necessarily affect 
the blood vessels). Blood flow to the retina is disrupted, 
either by blockage or breakdown of the various vessels. 
This can lead to bleeding (hemorrhage) and fluids, cells, 
and proteins leaking into the area (exudates). There can 
be a lack of oxygen to surrounding tissues (hypoxia) or 
decreased blood flow (ischemia). Chemicals produced 
by the body then can cause new blood vessels to grow 
(neovascularization), however, these new vessels gener- 
ally leak and cause more problems. Neovascularization 
can even grow on the colored part of the eye (iris). The 
retina can swell and vision will be affected. 


Diabetic retinopathy is the leading cause of blindness 
in people ages 20 to 74. Diabetic retinopathy will occur in 
90% of persons with type 1 diabetes (insulin-dependent, 
or insulin requiring) and 65% of persons with type II dia- 
betes (non-insulin-dependent, or not requiring insulin) by 
about 10 years after the beginning of diabetes. In the Unit- 
ed States, new cases of blindness are most often caused by 
diabetic retinopathy. Among these new cases of blindness, 
12% are people between the ages of 20 to 44 years, and 
19% are people between the ages of 45 to 64 years. 


Causes and symptoms 


There are many causes of retinopathy. Some of the 
more common ones are listed below. 


Diabetic retinopathy 


Diabetes is a complex disorder characterized by an 
inability of the body to properly regulate the levels of 
sugar and insulin (a hormone made by the pancreas) in the 
blood. As diabetes progresses, the blood vessels that feed 
the retina become damaged in different ways. The dam- 
aged vessels can have bulges in their walls (aneurysms), 
they can leak blood into the surrounding jelly-like material 
(vitreous) that fills the inside of the eyeball, they can 
become completely closed, or new vessels can begin to 
grow where there would not normally be blood vessels. 
However, although these new blood vessels are growing in 
the eye, they cannot nourish the retina and they bleed easi- 
ly, releasing blood into the inner region of the eyeball, 
which can cause dark spots and cloudy vision. 


Diabetic retinopathy begins prior to any outward 
signs of disease being noticed. Once symptoms are 
noticed, they include poorer than normal vision, fluctuat- 
ing or distorted vision, cloudy vision, dark spots, episodes 
of temporary blindness, or permanent blindness. 


Hypertensive retinopathy 


High blood pressure can affect the vessels in the eyes. 
Some blood vessels can narrow. The blood vessels can 
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thicken and harden (arteriosclerosis). There will be flame- 
shaped hemorrhages and macular swelling (edema). This 
edema may cause distorted or decreased vision. 


Sickle cell retinopathy 


Sickle cell anemia occurs mostly in blacks and is a 
hereditary disease that affects the red blood cells. The 
sickle-shaped blood cell reduces blood flow. People will 
not have visual symptoms early on in the disease— 
symptoms are more systemic. However, patients need to 
be followed closely in case neovascularization occurs. 


Retinal vein and artery occlusion 


Retinal vein occlusion generally occurs in the 
elderly. There is usually a history of other systemic dis- 
ease, such as diabetes or high blood pressure. The central 
retinal vein (CRV), or the retinal veins branching off of 
the CRV, can become compressed, thus stopping the 
drainage of blood from the retina. This may occur if the 
central retinal artery hardens. 


Symptoms of retinal vein occlusion include a sud- 
den, painless loss of vision or field of vision in one eye. 
There may be a sudden onset of floating spots (floaters) 
or flashing lights. Vision may be unchanged or decrease 
dramatically. 


Retinal artery occlusion is generally the result of 
an embolism that dislodges from somewhere else in the 
body and travels to the eye. Transient loss of vision may 
precede an occlusion. Symptoms of a central retinal 
artery or branch occlusion include a sudden, painless loss 
of vision or decrease in visual field. Ten percent of the 
cases of a retinal artery occlusion occur because of giant 
cell arteritis (a chronic vascular disease). 


Solar retinopathy 


Looking directly at the sun or watching an eclipse 
can cause damage. There may be a loss of the central 
visual field or decreased vision. The symptoms can occur 
hours to days after the incident. 


Drug-related retinopathies 


Certain medications can affect different areas of the 
retina. Doses of 20—40 mg a day of tamoxifen usually 
does not cause a problem, but much higher doses may 
cause irreversible damage. 


Patients taking chloroquine for lupus, rheumatoid 
arthritis, or other disorders may notice a decrease in 
vision. If so, discontinuing medication will stop, but not 
reverse, any damage. However, patients should never dis- 
continue medication without the advise of their physician. 
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Patients taking thioridazine may notice a decrease in 
vision or color vision. 


These drug-related retinopathies generally only 
affect patients taking large doses. However, patients need 
to be aware if any medication they are taking will affect 
the eyes. Patients need to inform their doctors of any 
visual effects. 


Diagnosis 


The damaged retinal blood vessels and other retinal 
changes are visible to an eye doctor when an examina- 
tion of the retina (fundus exam) is done. This can be done 
using a hand-held instrument called an ophthalmoscope 
or another instrument called a binocular indirect ophthal- 
moscope. This allows the doctor to see the back of the 
eye. Certain retinopathies have classic signs (for exam- 
ple, vascular “sea fans” in sickle cell, dot and blot hem- 
orrhages in diabetes, flame-shaped hemorrhages in high 
blood pressure). Patients may then be referred for other 
tests to confirm the underlying cause of the retinopathy. 
These tests include blood tests and measurement of 
blood pressure. 


Fluorescein angiography, where a dye is injected 
into the patient and the back of the eyes are viewed and 
photographed, helps to locate leaky vessels. Sometimes 
patients may become nauseated from the dye. 


Treatment 


Retinal specialists are ophthalmologists who spe- 
cialize in retinal disorders. Retinopathy is a disorder of 
the retina that can result from different underlying sys- 
temic causes, so general physicians should be consulted 
as well. For drug-related retinopathies, the treatment is 
generally discontinuation of the drug (only under the 
care of a physician). 


Surgery with lasers can help to prevent blindness or 
lessen any losses in vision. The high-energy light from a 
laser is aimed at the weakened blood vessels in the eye, 
destroying them. Scars will remain where the laser treat- 
ment was performed. For that reason, laser treatment 
cannot be performed everywhere. For example, laser 
photocoagulation at the fovea would destroy the area for 
sharp vision. Panretinal photocoagulation may be per- 
formed. This is a larger area of treatment in the periphery 
of the retina; hopefully it will decrease neovasculariza- 
tion. Prompt treatment of proliferative retinopathy may 
reduce the risk of severe vision loss by 50%. 


Patients with retinal artery occlusion should be 
referred to a cardiologist. Patients with retinal vein occlu- 
sion need to be referred to a physician, as they may have an 
underlying systemic disorder, such as high blood pressure. 
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A close-up view of a human eye following retinal hemorrhage. 
(Custom Medical Stock Photo. Reproduced by permission.) 


Prognosis 


Nonproliferative retinopathy has a better prognosis 
than proliferative retinopathy. Prognosis depends upon 
the extent of the retinopathy, the cause, and promptness 
of treatment. 


Prevention 


Complete eye examinations done regularly can help 
to detect early signs of retinopathy. Patients on certain 
medications should have more frequent eye exams. They 
also should have a baseline eye exam when starting the 
drug. Persons with diabetes must take extra care to be 
sure to have thorough, periodic eye exams, especially if 
early signs of visual impairment are noticed. Anyone 
experiencing a sudden loss of vision, decrease in vision 
or visual field, flashes of light, or floating spots should 
contact their eye doctor right away. 


Proper medical treatment for any of the systemic 
diseases known to cause retinal damage will help prevent 
retinopathy. For diabetics, maintaining proper blood 
sugar and blood pressure levels is important as well; 
however, some form of retinopathy will usually occur in 
diabetics, given enough time. A proper diet, particularly 
for those persons with diabetes, and stopping smoking 
will also help delay retinopathy. 


Frequent, thorough eye exams and control of sys- 
temic disorders are the best prevention. 


Resources 
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Retrograde cystography 


KEY TERMS 


Exudate—Cells, protein, fluid, or other material 
that passes through blood vessel walls to accumu- 
late in the surrounding tissue. 


Neovascularization—New blood vessel forma- 
tion—usually leaky vessels. 


Nonproliferative retinopathy—Retinopathy with- 
out the growth of new blood vessels. 


Proliferative retinopathy—Retinopathy with the 
growth of new blood vessels (neovascularization). 
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Retrocaval ureter see Congenital ureter 
anomalies 


i Retrograde cystography 


Definition 


A retrograde cystogram provides x-ray visualization 
of the bladder with injection of sterile dye. 


Purpose 


A retrograde cystogram is performed to evaluate the 
structure of the bladder and identify bladder disorders, 
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such as tumors, or recurrent urinary tract infections. The 
presence of urine reflux (backward flow) into the ureters 
may also be visualized with this x-ray study. 


Precautions 


The doctor should be made aware of any previous 
history of reactions to shellfish, iodine, or any iodine- 
containing foods or dyes. Allergic reactions during previ- 
ous dye studies is not necessarily a contraindication, as 
dye is not infused into the bloodstream for this study. 
Other conditions to be considered by the physician prior 
to proceeding with the test include active urinary tract 
infection, pregnancy, recent bladder surgery, or pres- 
ence of obstruction that interferes with passage of a uri- 
nary catheter. 


Description 


After administration of anesthesia, the doctor will 
insert a thin, tubelike instrument called a catheter 
through the patient’s urethra and into the bladder. The 
contrast medium is then injected through the catheter 
into the bladder. X-ray pictures are taken at various 
stages of filling, from various angles, to visualize the 
bladder. Additional films are taken after drainage of the 
dye. The procedure takes approximately one to one and 
one-half hours and the patient may be asked to wait 
while films are developed. 


Alternately, instead of a contrast dye and x-ray pic- 
tures, the test can be done with a radioactive tracer and a 
different camera. This is known as a “radionuclide” ret- 
rograde cystogram. 


Preparation 


The patient will be required to sign a consent form 
after the risks and benefits of the procedure have been 
explained. Laxatives or enemas may be necessary 
before the procedure, as the bowel must be relatively 
empty of stool and gas to provide visualization of the uri- 
nary tract. Immediately before the procedure, the patient 
should remove all clothing and jewelry, and put on a sur- 
gical gown. 


Aftercare 


Sometimes, pulse, blood pressure, breathing status, 
and temperature are checked at regular intervals after the 
procedure, until they are stable. The patient may have some 
burning on urination for a few hours after the test, due to 
the irritation of the urethra from the catheter. The discom- 
fort can be reduced by liberal fluid intake, in order to dilute 
the urine. The appearance and amount of urine output 
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KEY TERMS 


Bladder—A balloon-like organ located in the 
lower abdomen that stores urine. 


Catheter—A thin tube used to inject or withdraw 
fluids from the body. 


Stones—Also known as calculi, stones result from 
an excessive build-up of mineral crystals in the 
kidney. Symptoms of stones include intense pain 
in the lower back or abdomen, urinary tract infec- 
tion, fever, burning sensation on urination, and/or 
blood in the urine. 


Ureter—Tube that carries urine from the kidney to 
the bladder. 


Urethra—Tube that empties urine from the blad- 
der to outside the body. 


should be noted, and the doctor should be notified if blood 
appears in the urine after three urinations. Also, patients 
should report any signs of urinary infection, including 
chills, fever, rapid pulse, and rapid breathing rate. 


Normal results 


A normal result would reveal no anatomical or func- 
tional abnormalities. 


Abnormal results 
Abnormal results may indicate: 


e stones 
e blood clots 
e tumors 


e reflex (urine passing backward from the bladder into 
the ureters) 


Resources 
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I Retrograde ureteropyelography 


Definition 


A retrograde ureteropyelogram provides x-ray visual- 
ization of the bladder, ureters, and the kidney (renal) pelvis 
by injection of sterile dye into the renal collecting system. 


Purpose 


A retrograde ureteropyelogram is performed to 
determine the exact location of a ureteral obstruction 
when it cannot be visualized on an intravenous pyelo- 
gram (a dye is injected and an x ray taken of the kidneys 
and the tubes that carry urine to the bladder). This may 
occur due to poor renal function and inadequate excre- 
tion of the contrast medium (dye). 


Precautions 


The doctor should be made aware of any previous 
history of reactions to shellfish, iodine, or any iodine- 
containing foods or dyes. Allergic reactions during previ- 
ous dye studies is not necessarily a contraindication, as 
dye is not infused into the bloodstream for this study. 
Other conditions to be considered by the physician prior 
to proceeding with the test include pregnancy and active 
urinary tract infection. 


Description 


After administration of anesthesia, the doctor will 
insert a thin, tubelike instrument (catheter) through the 
patient’s urethra and into the bladder. A catheter is then 
placed into the affected ureter to instill the contrast medi- 
um. X-ray pictures are taken to visualize the ureter. If 
complete obstruction is found, a ureteral catheter may be 
left in place and secured to an indwelling urethral 
catheter to facilitate drainage of urine. The procedure 
takes approximately one hour. 


Preparation 


Laxatives or enemas may be necessary before the 
procedure, as the bowel must be relatively empty to pro- 
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Retrograde urethrography 


vide visualization of the urinary tract. When general 
anesthesia is used for insertion of the ureteral catheter, 
there should be no eating and drinking after midnight 
prior to the procedure. 


Aftercare 


Even if no catheters are left in place after the proce- 
dure, the patient may have some burning on urination for 
a few hours after the procedure due to the irritation of the 
urethra. The discomfort can be reduced by liberal fluid 
intake, in order to dilute the urine. The appearance and 
amount of urine output should be noted for 24 hours after 
the procedure. If a stone was found, all urine should be 
strained to allow chemical analysis of any stones passed 
spontaneously. This will allow the doctor to provide 
advise on measures to prevent recurrent stone formation. 
Antibiotics are usually given after the procedure to pre- 
vent urinary tract infection. 


Normal results 


A normal result would reveal no anatomical or func- 
tional abnormalities. 


Abnormal results 
Abnormal results may indicate: 
e congenital abnormalities 
e fistulas or false passages 
e renal stones 
e strictures 


e tumors 
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I Retrograde urethrography 


Definition 


Retrograde urethrography involves the use of x-ray 
pictures to provide visualization of structural problems 
or injuries to the urethra. 


Purpose 


Retrograde urethrography is used, in combination 
with a doctor’s observation and other tests, to establish a 
diagnosis for individuals, almost exclusively men, who 
may have structural problems of the urethra. 


Precautions 


The doctor should be made aware of any previous 
history of reactions to shellfish, iodine, or any iodine-con- 
taining foods or dyes. An earlier allergic reaction during a 
dye study is not necessarily something that makes the test 
inadvisable (a contraindication) as no dye is injected into 
the bloodstream for this study. Other conditions that 
should be considered by the physician before the test is 
done include pregnancy, recent urethral surgery, or 
severe inflammation of the urethra, bladder, or prostate. 


Description 


The urethra is first visually examined by the doctor, 
and the opening is cleansed with an antiseptic solution. A 
flexible rubber or plastic catheter is then inserted into the 
urethra, and dye is injected into the catheter. A clamp is 
applied to hold the dye in place while x-ray pictures are 
taken of the urethral structure. The clamp and catheter 
are then removed. The procedure takes approximately 15 
minutes. However, the patient may be asked to wait 
while films are developed, which also permits the patient 
to be observed for any immediate side effects from the 
dye. The test may be performed in a hospital, doctor’s 
office, outpatient center, or freestanding surgical facility. 
The time involved for reporting of test results to the doc- 
tor may vary from a few minutes to a few days. 


Preparation 


The patient will be asked to sign a consent form 
after the risks and benefits of the procedure have been 
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KEY TERMS 


Bladder—The balloonlike organ in the lower 
abdomen that holds urine. 


Catheter—Tube used to inject into or withdraw 
fluids from the bladder. 


Renal—Relating to the kidneys, from the Latin 
word for kidneys, renes. 
Urethra—Tube that carries the urine from the 
bladder out of the body. 


Visualization—The process of making an internal 
organ visible. A radiopaque subtance is intro- 
duced into the body, then an x-ray picture of the 
desired organ is taken. 


explained. No diet or activity changes are necessary in 
preparation for the procedure. The patient will be asked 
to remove all clothing and put on a surgical gown before 
the test begins. 


Normal results 


The presence of no anatomical or functional abnor- 
malities is considered a normal result. 


Abnormal results 
Abnormal findings may indicate: 
* congenital abormalities 
e fistulas or false passages 
e lacerations 
e strictures 
e valves, known as “posterior urethral valves” 


e tumors 


Resources 


BOOKS 

Barker, L. Randol, John R. Burton, and Philip D. Zieve, eds. 
Principles of Ambulatory Medicine. Baltimore: Williams 
& Wilkins, 1991. 

Lerner, Judith, and Zafar Khan. Mosby’s Manual of Urologic 
Nursing. St. Louis: The C. V. Mosby Co., 1982. 


ORGANIZATIONS 

American Kidney Fund. 6110 Executive Boulevard, Rockville, 
MD 20852. (800) 638-8299. <http://216.248.130.102/ 
Default.htm>. 

National Kidney Foundation. 30 East 33rd St., New York, NY 
10016. (800) 622-9010. <http://www.kidney.org>. 
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National Kidney and Urologic Diseases Information Clearing- 
house (NKUDIC). 3 Information Way, Bethesda, MD 
20892-3580. (800) 891-5388. <http://www.niddk.nih.gov/ 
health/urolog/pubs/kuorg/kuorg.htm>. 


OTHER 
“Retrograde Urethrography.” ThriveOnline. 28 Mar. 1998 
<http://thriveonline.oxygen.com>. 


Kathleen D. Wright, RN 


Retrograde urography see Retrograde 
urethrography 


Retropharyngeal abscess see Abscess 


i Reye’s syndrome 


Definition 


Reye’s syndrome is a disorder principally affecting 
the liver and brain, marked by rapid development of life- 
threatening neurological symptoms. 


Description 


Reye’s syndrome is an emergency illness chiefly 
affecting children and teenagers. It almost always fol- 
lows a viral illness such as a cold, the flu, or chicken pox. 
Reye’s syndrome may affect all the organs of the body, 
but most seriously affects the brain and liver. Rapid 
development of severe neurological symptoms, including 
lethargy, confusion, seizures, and coma, make Reye’s 
syndrome a life-threatening emergency. 


Reye’s syndrome is a rare illness, even rarer now 
than when first described in the early 1970s. The inci- 
dence of the disorder peaked in 1980, with 555 cases 
reported. The number of cases declined rapidly thereafter 
due to decreased use of aspirin compounds for child- 
hood fever, an important risk factor for Reye’s syndrome 
development. Because of its rarity, it is often misdiag- 
nosed as encephalitis, meningitis, diabetes, or poison- 
ing, and the true incidence may be higher than the num- 
ber of reported cases indicates. 


Causes and symptoms 


Reye’s syndrome causes fatty accumulation in the 
organs of the body, especially the liver. In the brain, it 
causes fluid accumulation (edema), which leads to a rise 
in intracranial pressure. This pressure squeezes blood ves- 
sels, preventing blood from entering the brain. Untreated, 
this pressure increase leads to brain damage and death. 
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Reye’s syndrome 


KEY TERMS 


Acetylsalicylic acid—Aspirin; an analgesic, anti- 
pyretic, and antirheumatic drug prescribed to 
reduce fever and for relief of pain and inflammation. 


Edema—tThe abnormal accumulation of fluid in 
interstitial spaces of tissue. 


Mitochondria—Small rodlike, threadlike, or gran- 
ular organelle witin the cytoplasm that function in 
metabolism and respiration. 


Although the cause remains unknown, Reye’s syn- 
drome appears to be linked to an abnormality in the ener- 
gy-converting structures (mitochondria) within the 
body’s cells. 


Reye’s syndrome usually occurs after a viral, fever- 
causing illness, most often an upper respiratory tract 
infection. Its cause is unknown. It is most often associat- 
ed with use of aspirin during the fever, and for this rea- 
son aspirin and aspirin-containing products are not rec- 
ommended for people under the age of 19 during fever. 
Reye’s syndrome may occur without aspirin use, and in 
adults, although very rarely. 


After the beginning of recovery from the viral illness, 
the affected person suddenly becomes worse, with the 
development of persistent vomiting. This may be followed 
rapidly by quietness, lethargy, agitation or combativeness, 
seizures, and coma. In infants, diarrhea may be more com- 
mon than vomiting. Fever is usually absent at this point. 


Diagnosis 

Reye’s syndrome may be suspected in a child who 
begins vomiting three to six days after a viral illness, fol- 
lowed by an alteration in consciousness. Diagnosis 
involves blood tests to determine the levels of certain liver 
enzymes, which are highly elevated in Reye’s syndrome. 
Other blood changes may occur as well, including an 
increase in the level of ammonia and amino acids, a drop 
in blood sugar, and an increase in clotting time. A liver 
biopsy may also be done after clotting abnormalities are 
corrected with vitamin K or blood products. A lumbar 
puncture (spinal tap) may be needed to rule out other pos- 
sible causes, including meningitis or encephalitis. 


Treatment 


Reye’s syndrome is a life-threatening emergency 
that requires intensive management. The likelihood of 
recovery is greatest if it is recognized early and treated 
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promptly. Children with Reye’s syndrome should be 
managed in an intensive-care unit. 


Treatment in the early stages includes intravenous 
sugar to return levels to normal and plasma transfusion 
to restore normal clotting time. Intracranial pressure is 
monitored, and if elevated, is treated with intravenous 
mannitol and hyperventilation to constrict the blood ves- 
sels in the brain. If the pressure remains high, barbitu- 
rates may be used. 


Prognosis 


The mortality rate for Reye’s syndrome is between 
30-50%. The likelihood of recovery is increased to 90% 
by early diagnosis and treatment. Almost all children 
who survive Reye’s syndrome recover fully, although 
recovery may be slow. In some patients, permanent neu- 
rologic damage may remain, requiring physical or educa- 
tional special services and equipment. 


Prevention 

Because Reye’s syndrome is so highly correlated 
with use of aspirin for fever in young people, avoidance 
of aspirin use by children is strongly recommended. 
Aspirin is in many over-the-counter and prescription 
drugs, including drugs for headache, fever, menstrual 
cramps, muscle pain, nausea, upset stomach, and arthri- 
tis. It may be used in drugs taken orally or by suppository. 


Any of the following ingredients indicates that 
aspirin is present: 
e aspirin 
e acetylsalicylate 
e acetylsalicylic acid 
e salicylic acid 
e salicylate 


Teenagers who take their own medications without 
parental consultation should be warned not to take 
aspirin-containing drugs. 


Resources 


BOOKS 

Hurst, J. Willis. Medicine for the Practicing Physician. Stam- 
ford: Appleton & Lange, 1988. 

Schiff, E., and L. Schiff, eds. Diseases of the Liver. 7th ed. 
Philadelphia: J. B. Lippincott, 1993. 


ORGANIZATIONS 

National Reye’s Syndrome Foundation. P.O. Box 829, Bryan, 
OH 43506-0829. (800) 233-7393. <http://www.bright. 
net/~reyessyn>. 


Richard Robinson 
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Rh disease see Erythroblastosis fetalis 


Rh incompatibility see Erythroblastosis 
fetalis 


Rh typing see Blood typing and 
crossmatching 


i Rheumatic fever 


Definition 


Rheumatic fever (RF) is an illness which arises as a 
complication of untreated or inadequately treated strep 
throat infection. Rheumatic fever can seriously damage 
the valves of the heart. 


Description 


Throat infection with a member of the Group A 
streptococcus (strep) bacteria is a common problem 
among school-aged children. It is easily treated with a 
ten-day course of antibiotics by mouth. However, when 
such a throat infection occurs without symptoms, or 
when a course of medication is not taken for the full ten 
days, there is a 3% chance of that person developing 
rheumatic fever. Other types of strep infections (such as 
of the skin) do not put the patient at risk for RF. 


Children between the ages of five and fifteen are 
most susceptible to strep throat, and therefore most sus- 
ceptible to rheumatic fever. Other risk factors include 
poverty, overcrowding (as in military camps), and lack of 
access to good medical care. Just as strep throat occurs 
most frequently in fall, winter, and early spring, so does 
rheumatic fever. 


Causes and symptoms 


Two different theories exist as to how a bacterial 
throat infection can develop into the disease called 
rheumatic fever. One theory, less supported by research 
evidence, suggests that the bacteria produce some kind of 
poisonous chemical (toxin). This toxin is sent into circu- 
lation throughout the bloodstream, thus affecting other 
systems of the body. 


Research seems to point to a different theory, how- 
ever. This theory suggests that the disease is caused by 
the body’s immune system acting inappropriately. The 
body produces immune cells (called antibodies), which 
are specifically designed to recognize and destroy invad- 
ing agents; in this case, streptococcal bacteria. The anti- 
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bodies are able to recognize the bacteria because the bac- 
teria contain special markers called antigens. Due to a 
resemblance between Group A streptococcus bacteria’s 
antigens and antigens present on the body’s own cells, 
the antibodies mistakenly attack the body itself. 


It is interesting to note that members of certain fami- 
lies seem to have a greater tendency to develop rheumat- 
ic fever than do others. This could be related to the above 
theory, in that these families may have cell antigens 
which more closely resemble streptococcal antigens than 
do members of other families. 


In addition to fever, in about 75% of all cases of RF 
one of the first symptoms is arthritis. The joints (espe- 
cially those of the ankles, knees, elbows, and wrists) 
become red, hot, swollen, shiny, and extraordinarily 
painful. Unlike many other forms of arthritis, the arthritis 
may not occur symmetrically (affecting a particular joint 
on both the right and left sides, simultaneously). The 
arthritis of RF rarely strikes the fingers, toes, or spine. 
The joints become so tender that even the touch of bed- 
sheets or clothing is terribly painful. 


A peculiar type of involuntary movement, coupled 
with emotional instability, occurs in about 10% of all RF 
patients (the figure used to be about 50%). The patient 
begins experiencing a change in coordination, often first 
noted by changes in handwriting. The arms or legs may 
flail or jerk uncontrollably. The patient seems to develop 
a low threshold for anger and sadness. This feature of RF 
is called Sydenham’s chorea or St. Vitus’ Dance. 


A number of skin changes are common to RF. A rash 
called erythema marginatum develops (especially in 
those patients who will develop heart problems from 
their illness), composed of pink splotches, which may 
eventually spread into each other. It does not itch. Bumps 
the size of peas may occur under the skin. These are 
called subcutaneous nodules; they are hard to the touch, 
but not painful. These nodules most commonly occur 
over the knee and elbow joint, as well as over the spine. 


The most serious problem occurring in RF is called 
pancarditis (“pan” means total; “carditis” refers to 
inflammation of the heart). Pancarditis is an inflamma- 
tion that affects all aspects of the heart, including the lin- 
ing of the heart (endocardium), the sac containing the 
heart (pericardium), and the heart muscle itself (myo- 
cardium). About 40-80% of all RF patients develop pan- 
carditis. This RF complication has the most serious, 
long-term effects. The valves within the heart (structures 
which allow the blood to flow only in the correct direc- 
tion, and only at the correct time in the heart’s pumping 
cycle) are frequently damaged during the course of pan- 
carditis. This may result in blood which either leaks back 
in the wrong direction, or has a difficult time passing a 
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Rheumatic fever 


A magnified image of cardiac muscle damaged by chronic 
myocarditis caused by rheumatic fever. (Science Photo Library. 
Custom Medical Stock Photo. Reproduced by permission.) 


stiff, poorly moving valve. Either way, damage to a valve 
can result in the heart having to work very hard in order 
to move the blood properly. The heart may not be able to 
“work around” the damaged valve, which may result in a 
consistently inadequate amount of blood entering the cir- 
culation. 


Diagnosis 


Diagnosis of RF is done by carefully examining the 
patient. A list of diagnostic criteria has been created. 
These “Jones Criteria” are divided into major and minor 
criteria. A patient can be diagnosed with RF if he or she 
has either two major criteria (conditions), or one major 
and two minor criteria. In either case, it must also be 
proved that the individual has had a previous infection 
with streptococcus. 


The major criteria include: 
e carditis 
e arthritis 
e chorea 
e subcutaneous nodules 


e erythema marginatum 


2898 


The minor criteria include: 
e fever. 
e joint pain (without actual arthritis). 


e evidence of electrical changes in the heart (determined 
by measuring electrical characteristics of the heart’s 
functioning during a test called an electrocardiogram, 
or EKG). 


e evidence (through a blood test) of the presence in the 
blood of certain proteins, which are produced early in 
an inflammatory/infectious disease. 


Tests are also performed to provide evidence of 
recent infection with group A streptococcal bacteria. A 
swab of the throat can be taken, and smeared on a sub- 
stance in a petri dish, to see if bacteria will multiply and 
grow over 24-72 hours. These bacteria can then be spe- 
cially processed, and examined under a microscope, to 
identify streptococcal bacteria. Other tests can be per- 
formed to see if the patient is producing specific antibod- 
ies; that are only made in response to a recent strep infec- 
tion. 


Treatment 


A 10-day course of penicillin by mouth, or a single 
injection of penicillin G, is the first line of treatment for RF. 
Patients will need to remain on some regular dose of peni- 
cillin to prevent recurrence of RF. This can mean a small 
daily dose of penicillin by mouth, or an injection every 
three weeks. Some practitioners keep patients on this regi- 
men for five years, or until they reach 18 years of age 
(whichever comes first). Other practitioners prefer to con- 
tinue treating those patients who will be regularly exposed 
to streptococcal bacteria (teachers, medical workers), as 
well as those patients with known RF heart disease. 


Arthritis quickly improves when the patient is given 
a preparation containing aspirin, or some other anti- 
inflammatory agent (ibuprofen). Mild carditis will also 
improve with such anti-inflammatory agents, although 
more severe cases of carditis will require steroid medica- 
tions. A number of medications are available to treat the 
involuntary movements of chorea, including diazepam 
for mild cases, and haloperidol for more severe cases. 


Prognosis 


The long-term prognosis of an RF patient depends 
primarily on whether he or she develops carditis. This is 
the only manifestation of RF which can have permanent 
effects. Those patients with no or mild carditis have an 
excellent prognosis. Those with more severe carditis 
have a risk of heart failure, as well as a risk of future 
heart problems, which may lead to the need for valve 
replacement surgery. 
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KEY TERMS 


Antibodies—Specialized cells of the immune sys- 
tem which can recognize organisms that invade 
the body (such as bacteria, viruses, and fungi). The 
antibodies are then able to set off a complex chain 
of events designed to kill these foreign invaders. 


Antigen—A special, identifying marker on the out- 
side of cells. 


Arthritis—Inflammation of the joints. 


Autoimmune disorder—A disorder in which the 
body’s antibodies mistake the body’s own tissues 
for foreign invaders. The immune system therefore 
attacks and causes damage to these tissues. 


Chorea—Involuntary movements in which the 
arms or legs may jerk or flail uncontrollably. 


Immune system—The system of specialized 
organs, lymph nodes, and blood cells throughout 
the body, which work together to prevent foreign 
invaders (bacteria, viruses, fungi, etc.) from taking 
hold and growing. 


Inflammation—The body’s response to tissue 
damage. Includes hotness, swelling, redness, and 
pain in the affected part. 


Pancarditis—Inflammation of the lining of the 
heart, the sac around the heart, and the muscle of 
the heart. 


Prevention 


Prevention of the development of RF involves prop- 
er diagnosis of initial strep throat infections, and ade- 
quate treatment within 10 days with an appropriate 
antibiotic. Prevention of RF recurrence requires contin- 
ued antibiotic treatment, perhaps for life. Prevention of 
complications of already-existing RF heart disease 
requires that the patient always take a special course of 
antibiotics when he or she undergoes any kind of proce- 
dure (even dental cleanings) that might allow bacteria to 
gain access to the bloodstream. 


Resources 
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| Rheumatoid arthritis 


Definition 


Rheumatoid arthritis (RA) is a chronic autoimmune 
disease that causes inflammation and deformity of the 
joints. Other problems throughout the body (systemic 
problems) may also develop, including inflammation of 
blood vessels (vasculitis), the development of bumps 
(called rheumatoid nodules) in various parts of the body, 
lung disease, blood disorders, and weakening of the 
bones (osteoporosis). 


Description 


The skeletal system of the body is made up of differ- 
ent types of strong, fibrous tissue called connective tis- 
sue. Bone, cartilage, ligaments, and tendons are all forms 
of connective tissue that have different compositions and 
different characteristics. 


The joints are structures that hold two or more bones 
together. Some joints (synovial joints) allow for move- 
ment between the bones being joined (articulating 
bones). The simplest synovial joint involves two bones, 
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Rheumatoid arthritis 


separated by a slight gap called the joint cavity. The ends 
of each articular bone are covered by a layer of cartilage. 
Both articular bones and the joint cavity are surrounded 
by a tough tissue called the articular capsule. The articu- 
lar capsule has two components, the fibrous membrane 
on the outside and the synovial membrane (or synovium) 
on the inside. The fibrous membrane may include tough 
bands of tissue called ligaments, which are responsible 
for providing support to the joints. The synovial mem- 
brane has special cells and many tiny blood vessels (cap- 
illaries). This membrane produces a supply of synovial 
fluid that fills the joint cavity, lubricates it, and helps the 
articular bones move smoothly about the joint. 


In rheumatoid arthritis (RA), the synovial membrane 
becomes severely inflamed. Usually thin and delicate, the 
synovium becomes thick and stiff, with numerous infold- 
ings on its surface. The membrane is invaded by white 
blood cells, which produce a variety of destructive chemi- 
cals. The cartilage along the articular surfaces of the bones 
may be attacked and destroyed, and the bone, articular cap- 
sule, and ligaments may begin to wear away (erode). These 
processes severely interfere with movement in the joint. 


RA exists all over the world and affects men and 
women of all races. In the United States alone, about two 
million people suffer from the disease. Women are three 
times more likely than men to have RA. About 80% of 
people with RA are diagnosed between the ages of 35- 
50. RA appears to run in families, although certain fac- 
tors in the environment may also influence the develop- 
ment of the disease. 


Causes and symptoms 


The underlying event that promotes RA in a person 
is unknown. Given the known genetic factors involved in 
RA, some researchers have suggested that an outside 
event occurs that triggers the disease cycle in a person 
with a particular genetic makeup. 


Many researchers are examining the possibility that 
exposure to an organism (like a bacteria or virus) may be 
the first event in the development of RA. The body’s nor- 
mal response to such an organism is to produce cells that 
can attack and kill the organism, protecting the body 
from the foreign invader. In an autoimmune disease like 
RA, this immune cycle spins out of control. The body 
produces misdirected immune cells, which accidentally 
identify parts of the person’s body as foreign. These 
immune cells then produce a variety of chemicals that 
injure and destroy parts of the body. 


RA can begin very gradually, or it can strike quickly. 
The first symptoms are pain, swelling, and stiffness in 
the joints. The most commonly involved joints include 
hands, feet, wrists, elbows, and ankles, although other 
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joints may also be involved. The joints are affected in a 
symmetrical fashion. This means that if the right wrist is 
involved, the left wrist is also involved. Patients frequent- 
ly experience painful joint stiffness when they first get up 
in the morning, lasting for perhaps an hour. Over time, 
the joints become deformed. The joints may be difficult 
to straighten, and affected fingers and toes may be per- 
manently bent (flexed). The hands and feet may curve 
outward in an abnormal way. 


Many patients also notice increased fatigue, loss of 
appetite, weight loss, and sometimes fever. Rheumatoid 
nodules are bumps that appear under the skin around the 
joints and on the top of the arms and legs. These nodules 
can also occur in the tissue covering the outside of the 
lungs and lining the chest cavity (pleura), and in the tis- 
sue covering the brain and spinal cord (meninges). Lung 
involvement may cause shortness of breath and is seen 
more in men. Vasculitis (inflammation of the blood ves- 
sels) may interfere with blood circulation. This can result 
in irritated pits (ulcers) in the skin, tissue death (gan- 
grene), and interference with nerve functioning that 
causes numbness and tingling. 


Juvenile RA is a chronic inflammatory disease that 
affects the joints of children less than 16 years old. It is 
estimated to affect as many as 250,000 children in the 
United States alone. Most children with juvenile RA 
have arthritis when the illness starts, which affects multi- 
ple joints in 50% of these children, and only one joint in 
30%. In all, 20% of the children affected by juvenile RA 
have the acute systemic form of the disease, which is 
characterized by fever, joint inflammation, rash, liver 
disease, and gastrointestinal disease. 


Two periods of childhood are associated with an 
increased incidence of onset of juvenile RA. The first is 
from one to three years of age, and the second, from 
eight to 12 years. When more than four joints are affect- 
ed, the disease is described as being polyarticular. If less 
than four joints are affected, the disease is known as pau- 
ciarticular juvenile RA, and this particular manifestation 
falls into two categories. The first occurs in girls aged 
one to four years old, and the onset of joint involvement 
is in the knees, ankles, or elbows. The second form 
occurs in boys aged eight years and older, and involves 
the larger joints, such as those of the hips and legs. 


Diagnosis 

There are no tests available that can absolutely diag- 
nose RA. Instead, a number of tests exist that can suggest 
the diagnosis of RA. Blood tests include a special test of 
red blood cells (called erythrocyte sedimentation 
rate), which is positive in nearly 100% of patients with 
RA. However, this test is also positive in a variety of 
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other diseases. Tests for anemia are usually positive in 
patients with RA, but can also be positive in many other 
unrelated diseases. Rheumatoid factor is another diag- 
nostic test that measures the presence and amounts of 
rheumatoid factor in the blood. Rheumatoid factor is an 
autoantibody found in about 80% of patients with RA. It 
is often not very specific however, because it is found in 
about 5% of all healthy people and in 10-20% of healthy 
people over the age of 65. In addition, rheumatoid factor 
is also positive in a large number of other autoimmune 
diseases and other infectious diseases, including sys- 
temic lupus erythematosus, bacterial endocarditis, 
malaria, and syphilis. In addition, young people who 
have a process called juvenile rheumatoid arthritis often 
have no rheumatoid factor present in their blood. 


Finally, the clinician may examine the synovial 
fluid, by inserting a thin needle into a synovial joint. In 
RA, this fluid has certain characteristics that indicate 
active inflammation. The fluid is cloudy, with increased 
protein and decreased or normal glucose. It also contains 
a higher than normal number of white blood cells. While 
these findings suggest inflammatory arthritis, they are 
not specific to RA. 


Treatment 


There is no cure available for RA. However, treat- 
ment is available to combat the inflammation in order to 
prevent destruction of the joints, and to prevent other 
complications of the disease. Efforts are also made to 
maintain flexibility and mobility of the joints. 


The “first line” agents for the treatment of RA include 
nonsteroidal anti- inflammatory agents (NSAIDs) and 
aspirin, which are used to decrease inflammation and to 
treat pain. The NSAIDs include naproxen (Naprosyn), 
ibuprofen (Advil, Medipren, Motrin), and etodolac 
(Lodine). While these medications can be helpful, they do 
not interrupt the progress of the disease. Low-dose steroid 
medications can be helpful at both managing symptoms 
and slowing the progress of RA. Disease-modifying 
antirheumatic drugs, including gold compounds, D- 
penicillamine, certain antimalarial-like drugs, and sul- 
fasalazine (Azulfadine) are also often the first agents clini- 
cians use to treat RA, but in patients with the aggressive 
destructive type of RA, more slow-acting medications are 
needed. Methotrexate, azathioprine, and cyclophos- 
phamide are all drugs that suppress the immune system 
and can decrease inflammation. All of the drugs listed 
have significant toxic side effects, which require health- 
care professionals to carefully compare the risks associat- 
ed with these medications versus the benefits. 


Recently, several categories of drugs have been 
explored and developed for the treatment of RA. The first 
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is a category of agents known as biological response 
modifiers. These work to reduce joint inflammation by 
blocking a substance called tumor necrosis factor (TNF). 
TNF is a protein that triggers inflammation during the 
body’s normal immune responses. When TNF production 
is not regulated, the excess TNF can cause inflammation. 
Three agents in this class have become “second line” 
drugs for the treatment of RA. These are etanercept 
(Enbrel), leflunamide (Arava), and infliximab (Remi- 
cade), and they are recommended for patients in whom 
other medications have not been effective. Etanercept is 
approved by the FDA but is not recommended for patients 
with active infection. It is given twice weekly via subcuta- 
neous injections by either the patient or a health care pro- 
fessional. Because this agent is so new, long-term side 
effects have not been fully studied. Infliximab is given 
intravenously once every eight weeks, and is approved for 
combined use with methotrexate to combat RA. 


The cyclo-oxygenase-2 (COX-2) inhibitors are 
another category of drugs used to treat RA. Like the tra- 
ditional NSAIDs, the COX-2 inhibitors work to block 
COX-2, which is an enzyme that stimulates inflammato- 
ry responses in the body. Unlike the NSAIDs, the COX-2 
inhibitors do not carry a high risk of gastrointestinal 
ulcers and bleeding, because they do not inhibit COX-1, 
which is the enzyme that protects the stomach lining. 
These new agents include celecoxib (Celebrex) and rofe- 
coxib (Vioxx). Celecoxib has been approved by the FDA 
for the treatment of RA and osteoarthritis, and is taken 
once or twice daily by mouth. Rofecoxib is approved for 
RA and osteoarthritis, and for acute pain caused by pri- 
mary dysmenorrhea and surgery. 


Total bed rest is sometimes prescribed during the 
very active, painful phases of RA. Splints may be used to 
support and rest painful joints. Later, after inflammation 
has somewhat subsided, physical therapists may provide 
a careful exercise regimen in an attempt to maintain the 
maximum degree of flexibility and mobility. Joint 
replacement surgery, particularly for the knee and the 
hip joints, is sometimes recommended when these joints 
have been severely damaged. 


Alternative treatment 


A variety of alternative therapies has been recom- 
mended for patients with RA. Meditation, hypnosis, 
guided imagery, and relaxation techniques have been 
used effectively to control pain. Acupressure and 
acupuncture have also been used for pain. Bodywork can 
be soothing, decreasing stress and tension, and is thought 
to improve/restore chemical balance within the body. 


A multitude of nutritional supplements can be useful 
for RA. Fish oils, the enzymes bromelain and pancreatin, 
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Rheumatoid arthritis 


and the antioxidants (vitamins A, C, and E, selenium, 
and zinc) are the primary supplements to consider. 


Many herbs also are useful in the treatment of RA. 
Anti-inflammatory herbs may be very helpful, including 
tumeric (Curcuma longa), ginger (Zingiber officinale), 
feverfew (Chrysanthemum parthenium), devil’s claw 
(Harpagophytum procumbens), Chinese thoroughwax 
(Bupleuri falcatum), and licorice (Glycyrrhiza glabra). 
Lobelia (Lobelia inflata) and cramp bark (Vibernum opu- 
lus) can be applied topically to the affected joints. 


Homeopathic practitioners recommended Rhus toxi- 
condendron and Bryonia (Bryonia alba) for acute pre- 
scriptions, but constitutional treatment, generally used 
for chronic problems like RA, is more often recommend- 
ed. Yoga has been used for RA patients to promote relax- 
ation, relieve stress, and improve flexibility. Nutritionists 
suggest that a vegetarian diet low in animal products and 
sugar may help to decrease both inflammation and pain 
from RA. Beneficial foods for patients with RA include 
cold water fish (mackerel, herring, salmon, and sardines) 
and flavonoid-rich berries (cherries, blueberries, 
hawthorn berries, blackberries, etc.). 


RA, considered an autoimmune disorder, is often 
connected with food allergies/intolerances. An elimina- 
tion/challenge diet can help to decrease symptoms of RA 
as well as identify the foods that should be eliminated to 
prevent flare-ups and recurrences. Hydrotherapy can 
help to greatly reduce pain and inflammation. Moist heat 
is more effective than dry heat, and cold packs are useful 
during acute flare-ups. 


Prognosis 


About 15% of all RA patients will have symptoms 
for a short period of time and will ultimately get better, 
leaving them with no long-term problems. A number of 
factors are considered to suggest the likelihood of a 
worse prognosis. These include: 


e race and gender (female and Caucasian). 

e more than 20 joints involved. 

e extremely high erythrocyte sedimentation rate. 
e extremely high levels of rheumatoid factor. 

e consistent, lasting inflammation. 


e evidence of erosion of bone, joint, or cartilage on x 
rays. 


e poverty. 
e older age at diagnosis. 
e rheumatoid nodules. 


e other coexisting diseases. 
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KEY TERMS 


Articular bones—Two or more bones connected 
to each other via a joint. 


Joint—Structures holding two or more bones 
together. 


Pauciarticular juvenile RA—Rheumatoid arthritis 
found in children that affects less than four joints. 


Polyarticular juvenile RA—Rheumatoid arthritis 
found in children that affects more than four 
joints. 

Synovial joint—A type of joint that allows articu- 
lar bones to move. 


Synovial membrane—The membrane that lines 
the inside of the articular capsule of a joint and 
produces a lubricating fluid called synovial fluid. 


e certain genetic characteristics, diagnosable through 
testing. 


Patients with RA have a shorter life span, averaging 
a decrease of three to seven years of life. Patients some- 
times die when very severe disease, infection, and gas- 
trointestinal bleeding occur. Complications due to the 
side effects of some of the more potent drugs used to 
treat RA are also factors in these deaths. 


Prevention 


There is no known way to prevent the development 
of RA. The most that can be hoped for is to prevent or 
slow its progress. 


Resources 


BOOKS 

Arthritis Foundation. The Good Living with Rheumatoid 
Arthritis. New York: Longstreet Press Inc., 2000. 

Lipsky, Peter E. “Rheumatoid Arthritis.” In Harrison’ s Princi- 
ples of Internal Medicine. 14th ed. Ed. by Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1998. 


PERIODICALS 

Case, J. P. “Old and New Drugs Used in Rheumatoid Arthritis: 
A Historical Perspective. Part 2: The Newer Drugs and 
Drug Strategies.” American Journal of Therapeutics 
(May-June 2001): 163-79. 

Goekoop, Y. P, et al. “Combination Therapy in Rheumatoid 
Arthritis.” Current Opinions in Rheumatology (May 
2001): 177-83. 

Koivuniemi, R. and M. Leirisalo-Repo. “Juvenile Chronic 
Arthritis in Adult Life: A Study of Long-term Outcome in 
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Patients with Juvenile Chronic Arthritis or Adult Rhuema- 
toid Arthritis.” Clinical Rheumatology (1999): 220-6. 


ORGANIZATION 

American College of Rheumatology. 60 Executive Park South, 
Suite 150, Atlanta, GA 30329. (404) 633-1870. <http:// 
www.rheumatology.org>. 

Arthritis Foundation. 1330 West Peachtree St., Atlanta, GA 
30309. (404) 872-7100. <http://www.arthritis.org>. 


Liz Meszaros 


Rheumatoid spondylit see Ankylosing 
spondylitis 


i Rhinitis 
Definition 


Rhinitis is inflammation of the mucous lining of the 
nose. 


Description 


Rhinitis is a nonspecific term that covers infections, 
allergies, and other disorders whose common feature is 
the location of their symptoms. In rhinitis, the mucous 
membranes become infected or irritated, producing a dis- 
charge, congestion, and swelling of the tissues. The most 
widespread form of infectious rhinitis, is the common 
cold. 


The common cold is the most frequent viral infec- 
tion in the general population, causing more absenteeism 
from school or work than any other illness. Colds are 
self-limited, lasting about 3-10 days, although they are 
sometimes followed by a bacterial infection. Children are 
more susceptible than adults; teenage boys more suscep- 
tible than teenage girls; and adult women more suscepti- 
ble than adult men. In the United States, colds are most 
frequent during the late fall and winter. 


Causes and symptoms 


Colds can be caused by as many as 200 different 
viruses. The viruses are transmitted by sneezing and 
coughing, by contact with soiled tissues or handker- 
chiefs, or by close contact with an infected person. Colds 
are easily spread in schools, offices, or any place where 
people live or work in groups. The incubation period 
ranges between 24 and 72 hours. 


The onset of a cold is usually sudden. The virus caus- 
es the lining of the nose to become inflamed and produce 
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large quantities of thin, watery mucus. Children some- 
times run a fever with a cold. The inflammation spreads 
from the nasal passages to the throat and upper airway, 
producing a dry cough, headache, and watery eyes. 
Some people develop muscle or joint aches and feel gen- 
erally tired or weak. After several days, the nose becomes 
less inflamed and the watery discharge is replaced by a 
thick, sticky mucus. This change in the appearance of the 
nasal discharge helps to distinguish rhinitis caused by a 
viral infection from rhinitis caused by an allergy. 


Diagnosis 


There is no specific test for viral rhinitis. The diagno- 
sis is based on the symptoms. In children, the doctor will 
examine the child’s throat and glands to rule out measles 
and other childhood illnesses that have similar early symp- 
toms. Adults whose symptoms last longer than a week 
may require further testing to rule out a secondary bacteri- 
al infection, or an allergy. Bacterial infections can usually 
be identified from a laboratory culture of the patient’s 
nasal discharge. Allergies can be evaluated by blood tests, 
skin testing for specific substances, or nasal smears. 


Treatment 


There is no cure for the common cold; treatment is 
given for symptom relief. Medications include aspirin or 
nonsteroidal anti-inflammatory drugs (NSAIDs) for 
headache and muscle pain, and decongestants to relieve 
stuffiness or runny nose. Patients should be warned 
against overusing decongestants, because they can cause 
a rebound effect. Antibiotics are not given for colds 
because they do not kill viruses. 


Supportive care includes bed rest and drinking plen- 
ty of fluid. 


Treatments under investigation include the use of 
ultraviolet light and injections of interferon. 


Alternative treatment 


Homeopaths might prescribe any of ten different 
remedies, depending on the appearance of the nasal dis- 
charge, the patient’s emotional state, and the stage of 
infection. Naturopaths would recommend vitamin A and 
zinc supplements, together with botanical preparations 
made from echinacea (Echinacea spp.), goldenseal 
(Hydrastis canadensis), licorice (Glycyrrhiza glabra), or 
astragalus (Astragalus membraneceus) root. 


Prognosis 


Most colds resolve completely in about a week. 
Complications are unusual but may include sinusitis 
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Rhinoplasty 


KEY TERMS 


Interferon—A protein produced by cells infected 
by a virus that stimulates the body’s resistance to 
the virus. 


(inflammation of the nasal sinuses), bacterial infections, 
or infections of the middle ear. 


Prevention 


There is no vaccine effective against colds, and infec- 
tion does not confer immunity. Prevention depends on: 


e washing hands often, especially before touching the 
face 


* minimizing contact with people already infected 


e not sharing hand towels, eating utensils, or water glasses 


Resources 


BOOKS 

Berman, Stephen, and Ken Chan. “Ear, Nose, & Throat.” In 
Current Pediatric Diagnosis & Treatment, ed. William W. 
Hay Jr., et al. Stamford: Appleton & Lange, 1997. 

“Common Cold.” In Professional Guide to Diseases, ed. Stan- 
ley Loeb, et al. Springhouse, PA: Springhouse Corpora- 
tion, 1991. 

Jackler, Robert K, and Michael J. Kaplan. “Ear, Nose, & 
Throat.” In Current Medical Diagnosis and Treatment, 
1998. 37th ed. Ed. Stephen McPhee, et al. Stamford: 
Appleton & Lange, 1997. 

King, Hueston C., and Richard L. Mabry. “Rhinitis.” In Cur- 
rent Diagnosis. Vol. 9. Ed. Rex B. Conn, et al. Philadel- 
phia: W. B. Saunders Co., 1997. 

“Otolaryngology: Rhinitis.” In The Merck Manual of Diagnosis 
and Therapy. 16th ed. Ed. Robert Berkow. Rahway, NJ: 
Merck Research Laboratories, 1992. 


Rebecca J. Frey 


i Rhinoplasty 


Definition 


The term rhinoplasty means “nose molding” or 
“nose forming.” It refers to a procedure in plastic surgery 
in which the structure of the nose is changed. The change 
can be made by adding or removing bone or cartilage, 
grafting tissue from another part of the body, or implanti- 
ng synthetic material to alter the shape of the nose. 
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Purpose 


Rhinoplasty is most often performed for cosmetic 
reasons. A nose that is too large, crooked, misshapen, 
malformed at birth, or deformed by an injury can be 
given a more pleasing appearance. If breathing is 
impaired due to the form of the nose or to an injury, it 
can often be improved with rhinoplasty. 


Precautions 


The best candidates for rhinoplasty are those with 
relatively minor deformities. Nasal anatomy and propor- 
tions are quite varied and the final look of any rhinoplas- 
ty operation is the result of the patient’s anatomy, as well 
as of the surgeon’s skill. 


The quality of the skin plays a major role in the out- 
come of rhinoplasty. Patients with extremely thick skin 
may not see a definite change in the underlying bone 
structure after surgery. On the other hand, thin skin pro- 
vides almost no cushion to hide the most minor of bone 
irregularities or imperfections. 


A cosmetic change of the nose will change a per- 
son’s appearance, but it will not change self-image. A 
person who expects a different lifestyle after rhinoplasty 
is likely to be disappointed. 


Rhinoplasty should not be performed until the 
pubertal growth spurt is complete, between ages 14-15 
for girls and older for boys. 


The cost of rhinoplasty depends on the difficulty of 
the work required and on the specialist chosen. Prices 
run from about $3,000 to over $6,000. If the problem was 
caused by an injury, insurance will usually cover the 
cost. A rhinoplasty done only to change a person’s 
appearance is not usually covered by insurance. 


Description 


The external nose is composed of a series of interre- 
lated parts which include the skin, the bony pyramid, car- 
tilage, and the tip of the nose, which is both cartilage and 
skin. The strip of skin separating the nostrils is called the 
columella. 


Surgical approaches to nasal reconstruction are var- 
ied. Internal rhinoplasty involves making all incisions 
inside the nasal cavity. The external or “open” technique 
involves a skin incision across the base of the nasal col- 
umella. An external incision allows the surgeon to 
expose the bone and cartilage more fully and is most 
often used for complicated procedures. During surgery, 
the surgeon will separate the skin from the bone and car- 
tilage support. The framework of the nose is then 
reshaped in the desired form. Shape can be altered by 
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removing bone, cartilage, or skin. The remaining skin is 
then replaced over the new framework. If the procedure 
requires adding to the structure of the nose, the donated 
bone, cartilage, or skin can come from the patient or 
from a synthetic source. 


When the operation is over, the surgeon will apply a 
splint to help the bones maintain their new shape. The 
nose may also be packed, or stuffed with a dressing, to 
help stabilize the septum. 


When a local anesthetic is used, light sedation is 
usually given first, after which the operative area is 
numbed. It will remain insensitive to pain for the length 
of the surgery. A general anesthetic is used for lengthy or 
complex procedures or if the doctor and patient agree 
that it is the best option. 


Simple rhinoplasty is usually performed in an outpa- 
tient surgery center or in the surgeon’s office. Most pro- 
cedures take only an hour or two, and patients go home 
right away. Complex procedures may be done in the hos- 
pital and require a short stay. 


Preparation 


During the initial consultation, the patient and sur- 
geon will determine what changes can be made in the 
shape of the nose. Most doctors take photographs at the 
same time. The surgeon will also explain the techniques 
and anesthesia options available to the patient. 


The patient and surgeon should also discuss guide- 
lines for eating, drinking, smoking, taking or avoiding 
certain medications, and washing of the face. 


Aftercare 


Patients usually feel fine immediately after surgery, 
however, most surgery centers do not allow patients to 
drive themselves home after an operation. 


The first day after surgery there will be some 
swelling of the face. Patients should stay in bed with 
their heads elevated for at least a day. The nose may hurt 
and a headache is not uncommon. The surgeon will 
prescribe medication to relieve these conditions. 
Swelling and bruising around the eyes will increase for a 
few days, but will begin to diminish after about the third 
day. Slight bleeding and stuffiness are normal, and vary 
according to the extensiveness of the surgery performed. 
Most people are up in two days, and back to school or 
work in a week. No strenuous activities are allowed for 
two to three weeks. 


Patients are given a list of postoperative instructions, 
which include requirements for hygiene, exercise, eat- 
ing, and follow-up visits to the doctor. Patients should 
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KEY TERMS 


Cartilage—Firm supporting tissue that does not 
contain blood vessels. 


Columella—the strip of skin running from the tip 
of the nose to the upper lip, which separates the 
nostrils. 


Septum—The dividing wall in the nose. 


not blow their noses for the first week to avoid disruption 
of healing. It is extremely important to keep the surgical 
dressing dry. Dressings, splints, and stitches are removed 
in one to two weeks. Patients should avoid sunburn. 


Risks 


Any type of surgery carries a degree of risk. There is 
always the possibility of unexpected events, such as an 
infection or a reaction to the anesthesia. 


When the nose is reshaped or repaired from inside, 
the scars are not visible, but if the surgeon needs to make 
the incision on the outside of the nose, there will be some 
slight scarring. In addition, tiny blood vessels may burst, 
leaving small red spots on the skin. These spots are bare- 
ly visible, but may be permanent. 


About 10% of patients require a second procedure. 


Resources 


BOOKS 

Paparella, Michael M., et.al Otolaryngology, Volume IV: Plas- 
tic and Reconstructive Surgery and Interrelated Disci- 
plines. 3rd ed. Philadelphia: W. B. Saunders Co., 1991. 

Schuller, David E., and Alexander J. Schleuning II. DeWeese 
and Saunders’ Otolaryngology: Head and Neck Surgery. 
St. Louis: Mosby- Year Book, Inc., 1994. 


PERIODICALS 
Maksud, D. P., and R. C. Anderson. “Psychological Dimen- 


sions of Aesthetic Surgery; Essentials for Nurses.” Plastic 
Surgical Nursing 15 (Fall 1995): 137-44, 176-8. 


ORGANIZATIONS 

American Society of Plastic and Reconstructive Surgeons. 44 
E. Algonquin Rd., Arlington Heights, IL 60005. (847) 
228-9900. <http://www.plasticsurgery.org>. 


Dorothy Elinor Stonely 
Rhinovirus infection see Common cold 


Rhytidoplasty see Face lift 
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Riboflavin deficiency 


I Riboflavin deficiency 


Definition 


Riboflavin deficiency occurs when the chronic fail- 
ure to eat sufficient amounts of foods that contain 
riboflavin produces lesions of the skin, lesions of smooth 
surfaces in the digestive tract, or nervous disorders. 


Description 


Riboflavin, also called vitamin B,, is a water-soluble 
vitamin. The recommended daily allowance (RDA) for 
riboflavin is 1.7 mg/day for an adult man and 1.3 mg/day 
for an adult woman. The best sources of this vitamin are 
meat, dairy products, and dark green vegetables, espe- 
cially broccoli. Grains and legumes (beans and peas) also 
contribute riboflavin to the diet. Riboflavin is required 
for the processing of dietary fats, carbohydrates, and pro- 
teins to convert these nutrients to energy. Riboflavin is 
also used for the continual process of renewal and regen- 
eration of all cells and tissues in the body. 


Riboflavin is sensitive to light. For this reason, com- 
mercially available milk is sometimes supplied in car- 
tons, rather than in clear bottles. Riboflavin is not rapidly 
destroyed by cooking. Milk contains about 1.7 mg 
riboflavin/kg. Cheese contains about 4.3 mg/kg, while 
beef has 2.4 mg/kg and broccoli has about 2.0 mg/kg. 
Apples, a food that is low in all nutrients, except water, 
contains only 0.1 mg riboflavin per kg. 


Causes and symptoms 


A deficiency only in riboflavin has never occurred in 
the natural environment. In contrast, diseases where peo- 
ple are deficient in one vitamin, such as thiamin, vitamin 
C, and vitamin D, for example, have been clearly docu- 
mented. Poorer populations in the United States may be 
deficient in riboflavin, but when this happens, they are 
also deficient in a number of other nutrients as well. 
When riboflavin deficiency is actually detected, it is 
often associated with low consumption of milk, chronic 
alcoholism, or chronic diarrhea. 


The symptoms of riboflavin deficiency include: 
e swelling and fissuring of the lips (cheilosis) 


e ulceration and cracking of the angles of the mouth 
(angular stomatitisis) 


e oily, scaly skin rashes on the scrotum, vulva, or area 
between the nose and lips 


e inflammation of the tongue 


e red, itchy eyes that are sensitive to light. 
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KEY TERMS 


Recommended daily allowance—The recommend- 
ed daily allowances (RDAs) are quantities of nutri- 
ents of the diet that are required to maintain human 
health. RDAs are established by the Food and Nutri- 
tion Board of the National Academy of Sciences and 
may be revised every few years. A separate RDA 
value exists for each nutrient. The RDA values refer 
to the amount of nutrient needed to maintain health 
in a population of people. The actual amounts of 
each nutrient required to maintain health in any spe- 
cific individual differs from person to person. 


Water-soluble vitamin—Water-soluble vitamins 
can be dissolved in water or juice. Fat-soluble vit- 
amins can be dissolved in oil or in melted fat. 


The nervous symptoms of riboflavin deficiency 
include: 


e numbness of the hands 


e decreased sensitivity to touch, temperature, and vibra- 
tion 


Diagnosis 

Riboflavin status is diagnosed using a test conducted 
on red blood cells that measures the activity of an 
enzyme called glutathione reductase. An extract of the 
red blood cells is placed in two test tubes. One test tube 
contains no added riboflavin, while the second test tube 
contains a derivative of riboflavin, called flavin adenine 
dinucleotide. The added riboflavin derivative results in 
little or no stimulation of enzyme activity in patients with 
normal riboflavin levels. A stimulation of 20% or less is 
considered normal. A stimulation of over 20% means 
that the patient is deficient in riboflavin. 


Treatment 


Riboflavin deficiency can be treated with supple- 
mental riboflavin (0.5 mg/kg body weight per day) until 
the symptoms disappear. 


Prognosis 


The prognosis for correcting riboflavin deficiency is 
excellent. 


Prevention 


Riboflavin deficiency can be prevented by including 
milk, cheese, yogurt, meat, and/or certain vegetables in 
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the daily diet. Of the vegetables, broccoli, asparagus, and 
spinach are highest in riboflavin. These vegetables have a 
riboflavin content that is similar to that of milk, yogurt, 
or meat. 


Resources 


BOOKS 

Brody, Tom. Nutritional Biochemistry. San Diego: Academic 
Press, 1998. 

Combs, Gerald. The Vitamins. San Diego: Academic Press, 1992. 

Food and Nutrition Board. Recommended Dietary Allowances. 
10th ed. Washington, DC: National Academy Press, 1989. 


Tom Brody, PhD 


Rickets see Vitamin D deficiency 


Rickettsia rickettsii infection see Rocky 
Mountain spotted fever 


i Rickettsialpox 


Definition 


Rickettsialpox is a relatively mild disease caused by 
a member of the bacterial family called Rickettsia. Rick- 
ettsialpox causes rash, fever, chills, heavy sweating, 
headache, eye pain (especially when exposed to light), 
weakness, and achy muscles. 


Description 


Like other members of the family of Rickettsia, the 
bacteria causing rickettsialpox live in mice. Tiny mites 
feed on these infected mice, thus acquiring the organism. 
When these mites feed on humans, the bacteria can be 
transmitted. 


Rickettsialpox occurs mostly within cities. In the 
United States, the disease has cropped up in such places 
as New York City, Boston, Philadelphia, Pittsburgh, and 
Cleveland. It has also been identified in Russia, Korea, 
and Africa. 


Causes and symptoms 


The specific bacteria responsible for rickettsialpox is 
called Rickettsia akari. A person contracts this bacteria 
through the bite of an infected mite. After a person has 
been bitten by an infected mite, there is a delay of about 
10 days to three weeks prior to the onset of symptoms. 
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The first symptom is a bump which appears at the 
site of the original bite. The bump (papule) develops a 
tiny, fluid-filled head (vesicle). The vesicle sloughs 
away, leaving a crusty black scab in its place (eschar). In 
about a week, the patient develops a fever, chills, heavy 
sweating, headache, eye pain (especially when exposed 
to light), weakness, and achy muscles. The fever rises 
and falls over the course of about a weak. A bumpy rash 
spreads across the body. Each individual papule follows 
the same progression: papule, then vesicle, then eschar. 
The rash does not affect the palms of the hands or the 
soles of the feet. 


Diagnosis 


Most practitioners are able to diagnose rick- 
ettsialpox simply on the basis of its rising and falling 
fever, and its characteristic rash. Occasionally, blood will 
be drawn and tests performed to demonstrate the pres- 
ence of antibodies (immune cells directed against specif- 
ic bacterial agents) which would confirm a diagnosis of 
rickettsialpox. 


Treatment 


Because rickettsialpox is such a mild illness, some 
practitioners choose to simply treat the symptoms (giv- 
ing acetaminophen for fever and achiness, pushing flu- 
ids to avoid dehydration). Others will give their patients 
a course of the antibiotic tetracycline, which will shorten 
the course of the illness to about one to two days. 


Prognosis 


Prognosis for full recovery from rickettsialpox is 
excellent. No deaths have ever been reported from this 
illness, and even the skin rash heals without scarring. 


Prevention 


As with all mite- or tick-borne illnesses, prevention 
includes avoidance of areas known to harbor the insects, 
and/or careful application of insect repellents. Further- 
more, because mice pass the bacteria on to the mites, it is 
important to keep mice from nesting in or around resi- 
dences. 


Resources 


BOOKS 

Corey, Lawrence. “Rickettsia and Coxiella.” In Sherris Med- 
ical Microbiology: An Introduction to Infectious Diseases. 
3rd ed. Ed. Kenneth J. Ryan. Norwalk, CT: Appleton & 
Lange, 1994. 
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Ringworm 


KEY TERMS 


Eschar—A crusty, blackish scab. 
Papule—A bump on the skin. 
Vesicle—A fluid-filled head on a papule. 


Walker, David, et al. “Rickettsial Diseases.” In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-De Witt, MD 


Rifampin see Antituberculosis drugs 
Ringing ears see Tinnitus 


I Ringworm 


Definition 


Ringworm is a common fungal infection of the skin. 
The name is a misnomer since the disease is not caused 
by a worm. 


Description 


More common in males than in females, ringworm 
is characterized by patches of rough, reddened skin. 
Raised eruptions usually form the circular pattern that 
gives the condition its name. Ringworm may also be 
referred to as dermatophyte infection. 


As lesions grow, the centers start to heal. The 
inflamed borders expand and spread the infection. 


Types of ringworm 


Ringworm is a term that is commonly used to 
encompass several types of fungal infection. Sometimes, 
however, only body ringworm is classified as true ring- 
worm. 


Body ringworm (tinea corporis) can affect any part 
of the body except the scalp, feet, and facial area where a 
man’s beard grows. The well-defined, flaky sores can be 
dry and scaly or moist and crusty. 
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Scalp ringworm (tinea capitis) is most common in 
children. It causes scaly, swollen blisters or a rash that 
looks like black dots. Sometimes inflamed and filled with 
pus, scalp ringworm lesions can cause crusting, flaking, 
and round bald patches. Most common in black children, 
scalp ringworm can cause scarring and permanent hair loss. 


Ringworm of the groin (tinea cruris or jock itch) 
produces raised red sores with well-marked edges. It can 
spread to the buttocks, inner thighs, and external genitals. 


Ringworm of the nails (tinea unguium) generally 
starts at the tip of one or more toenails, which gradually 
thicken and discolor. The nail may deteriorate or pull away 
from the nail bed. Fingernail infection is far less common. 


Causes and symptoms 


Ringworm can be transmitted by infected people or 
pets or by towels, hairbrushes, or other objects contami- 
nated by them. Symptoms include inflammation, scaling, 
and sometimes, itching. 


Diabetes mellitus increases susceptibility to ring- 
worm. So do dampness, humidity, and dirty, crowded liv- 
ing areas. Braiding hair tightly and using hair gel also 
raise the risk. 


Diagnosis 

Diagnosis is based on microscopic examination of 
scrapings taken from lesions. A dermatologist may also 
study the scalp of a patient with suspected tinea capitis 
under ultraviolet light. 


Treatment 


Some infections disappear without treatment. Others 
respond to such topical antifungal medications as 
naftifine (Caldesene Medicated Powder) or tinactin 
(Desenex) or to griseofulvin (Fulvicin), which is taken 
by mouth. Medications should be continued for two 
weeks after lesions disappear. 


A person with body ringworm should wear loose 
clothing and check daily for raw, open sores. Wet dress- 
ings applied to moist sores two or three times a day can 
lessen inflammation and loosen scales. The doctor may 
suggest placing special pads between folds of infected 
skin, and anything the patient has touched or worn 
should be sterilized in boiling water. 


Infected nails should be cut short and straight and 
carefully cleared of dead cells with an emery board. 


Patients with jock itch should: 


* wear cotton underwear and change it more than once a 
day 
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Ringworm on a man’s chin. These infections are most common on the feet, scalp, or in toenails, but they can infect any part 
of the skin. (Custom Medical Stock Photo. Reproduced by permission.) 


e keep the infected area dry 


e apply antifungal ointment over a thin film of antifungal 
powder 


Shampoo containing selenium sulfide can help pre- 
vent spread of scalp ringworm, but prescription shampoo 
or oral medication is usually needed to cure the infection. 


Alternative treatment 


The fungal infection ringworm can be treated with 
homeopathic remedies. Among the homeopathic reme- 
dies recommended are: 


e sepia for brown, scaly patches. 

e tellurium for prominent, well-defined, reddish sores. 
e graphites for thick scales or heavy discharge. 

e sulphur for excessive itching. 


Topical applications of antifungal herbs and essential 
oils also can help resolve ringworm. Tea tree oil 
(Melaleuca spp.), thuja (Thuja occidentalis), and lavender 
(Lavandula officinalis) are the most common. Two drops 
of essential oil in 1/4 oz of carrier oil is the dose recom- 
mended for topical application. Essential oils should not 
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be applied to the skin undiluted. Botanical medicine can 
be taken internally to enhance the body’s immune 
response. A person must be susceptible to exhibit this 
overgrowth of fungus on the skin. Echinacea (Echinacea 
spp.) and astragalus (Astragalus membranaceus) are the 
two most common immune-enhancing herbs. A well-bal- 
anced diet, including protein, complex carbohydrates, 
fresh fruits and vegetables, and good quality fats, is also 
important in maintaining optimal immune function. 


Prognosis 


Ringworm can usually be cured, but recurrence is 
common. Chronic infection develops in one patient in five. 


It can take six to 12 months for new hair to cover 
bald patches, and three to 12 months to cure infected fin- 
gernails. Toenail infections do not always respond to 
treatment. 


Prevention 


Likelihood of infection can be lessened by avoiding 
contact with infected people or pets or contaminated 
objects and staying away from hot, damp places. 
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Rocky Mountain spotted fever 
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j Rocky Mountain spotted fever 


Definition 


Rocky Mountain spotted fever (RMSF) is a tick- 
borne illness caused by a bacteria, resulting in a high 
fever and a characteristic rash. 


Description 


The bacteria causing RMSF is passed to humans 
through the bite of an infected tick. The illness begins 
within about two weeks of such a bite. RMSF is the most 
widespread tick-borne illness in the United States, occur- 
ring in every state except Alaska and Hawaii. The states 
in the mid-Atlantic region, the Carolinas, and the Vir- 
ginias have a great deal of tick activity during the spring 
and summer months, and the largest number of RMSF 
cases come from those states. About 5% of all ticks carry 
the causative bacteria. Children under the age of 15 years 
have the majority of RMSF infections. 


Causes and symptoms 


The bacterial culprit in RMSF is called Rickettsia 
rickettsii. It causes no illness in the tick carrying it, and 
can be passed on to the tick’s offspring. When a tick 
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attaches to a human, the bacteria is passed. The tick must 
be attached to the human for about six hours for this pas- 
sage to occur. Although prompt tick removal will cut 
down on the chance of contracting RMSF, removal 
requires great care. If the tick’s head and body are 
squashed during the course of removal, the bacteria can 
be inadvertently rubbed into the tiny bite wound. 


Symptoms of RMSF begin within two weeks of the 
bite of the infected tick. Symptoms usually begin sud- 
denly, with high fever, chills, headache, severe weak- 
ness, and muscle pain. Pain in the large muscle of the 
calf is very common, and may be particularly severe. 
The patient may be somewhat confused and delirious. 
Without treatment, these symptoms may last two weeks 
or more. 


The rash of RMSF is quite characteristic. It usually 
begins on the fourth day of the illness, and occurs in at 
least 90% of all patients with RMSF. It starts around the 
wrists and ankles, as flat pink marks (called macules). 
The rash spreads up the arms and legs, toward the chest, 
abdomen, and back. Unlike rashes which accompany 
various viral infections, the rash of RMSF does spread to 
the palms of the hands and the soles of the feet. Over a 
couple of days, the macules turn a reddish-purple color. 
They are now called petechiae, which are tiny areas of 
bleeding under the skin (pinpoint hemorrhages). This 
signifies a new phase of the illness. Over the next several 
days, the individual petechiae may spread into each 
other, resulting in larger patches of hemorrhage. 


The most severe effects of RMSF occur due to dam- 
age to the blood vessels, which become leaky. This 
accounts for the production of petechiae. As blood and 
fluid leak out of the injured blood vessels, other tissues 
and organs may swell and become damaged, and: 


e breathing difficulties may arise as the lungs are affected 
e heart rhythms may become abnormal 

e kidney failure occurs in very ill patients 

e liver function drops 


e the patient may experience nausea, vomiting, abdomi- 
nal pain, and diarrhea 


e The brain may swell (encephalitis) in about 25% of all 
RMSF patients (brain injury can result in seizures, 
changes in consciousness, actual coma, loss of coordi- 
nation, imbalance on walking, muscle spasms, loss of 
bladder control, and various degrees of paralysis). 


e the clotting system becomes impaired, and blood may 
be evident in the stools or vomit 
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Diagnosis 


Diagnosis of RMSF is almost always made on the 
basis of the characteristic symptoms, coupled with either 
a known tick bite (noted by about 60-70% of patients) or 
exposure to an area known to harbor ticks. Complex tests 
exist to nail down a diagnosis of RMSF, but these are 
performed in only a few laboratories. Because the results 
of these tests take so long to obtain, they are seldom 
used. This is because delaying treatment is the main 
cause of death in patients with RMSF. 


Treatment 


It is essential to begin treatment absolutely as soon 
as RMSF is seriously suspected. Delaying treatment can 
result in death. 


Antibiotics are used to treat RMSF. The first choice 
is a form of tetracycline; the second choice (used in 
young children and pregnant women) is chlorampheni- 
col. If the patient is well enough, treatment by oral intake 
of medicine is perfectly effective. Sicker patients will 
need to be given the medication through a needle in the 
vein (intravenously). Penicillin and sulfa drugs are not 
suitable for treatment of RMSF, and their use may 
increase the death rate by delaying the use of truly effec- 
tive medications. 


Very ill patients will need to be hospitalized in an 
intensive care unit. Depending on the types of complica- 
tions a particular patient experiences, a variety of treat- 
ments may be necessary, including intravenous fluids, 
blood transfusions, anti-seizure medications, kidney dial- 
ysis, and mechanical ventilation (a breathing machine). 


Alternative treatment 


Although alternative treatments should never be 
used in place of conventional treatment with antibiotics, 
they can be useful adjuncts to antibiotic therapy. The use 
of Lactobacillus acidophilus and L. bifidus supplemen- 
taion during and after antibiotic treatment can help rebal- 
ance the intestinal flora. Acupuncture, homeopathy, 
and botanical medicine can all be beneficial supportive 
therapies during recovery from this disease. 


Prognosis 


Prior to the regular use of antibiotics to treat RMSF, 
the death rate was about 25%. Although the death rate 
from RMSF has improved greatly with an understanding 
of the importance of early use of antibiotics, there is still 
a 5% death rate. This rate is believed to be due to delays 
in the administration of appropriate medications. 


Certain risk factors suggest a worse outcome in 
RMSF. Death rates are higher in males and increase as 
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KEY TERMS 


Encephalitis—Inflammation of the tissues of the 
brain. 


Macule—A flat, discolored area on the skin. 


Petechia—A small, round, reddish purple spot on 
the skin, representing a tiny area of bleeding under 
the skin. 


people age. It is considered a bad prognostic sign to 
develop symptoms of RMSF within only two to five days 
of a tick bite. 


Prevention 


The mainstay of prevention involves avoiding areas 
known to harbor ticks. However, because many people 
enjoy recreational activities in just such areas, the fol- 
lowing steps can be taken: 


e Wear light colored clothing (so that attached ticks are 
more easily noticed). 


e Wear long sleeved shirts and long pants; tuck the pants 
legs into socks. 


e Spray clothing with appropriate tick repellents. 


e Examine. Anybody who has been outside for any amount 
of time in an area known to have a population of ticks 
should examine his or her body carefully for ticks. Par- 
ents should examine their children at the end of the day. 


e Remove any ticks using tweezers, so that infection 
doesn’t occur due to handling the tick. Grasp the tick’s 
head with the tweezers, and pull gently but firmly so 
that the head and body are entirely removed. 


e Keep areas around homes clear of brush, which may 
serve to harbor ticks. 
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i Rolfing 


Definition 


Rolfing, also called Rolf therapy or structural inte- 
gration, is a holistic system of bodywork that uses deep 
manipulation of the body’s soft tissue to realign and bal- 
ance the body’s myofascial structure. Rolfing improves 
posture, relieves chronic pain, and reduces stress. 


Purpose 


Rolfing helps to improve posture and bring the 
body’s natural structure into proper balance and align- 
ment. This can bring relief from general aches and pains, 
improve breathing, increase energy, improve self-confi- 
dence, and relieve physical and mental stress. Rolfing 
has also been used to treat such specific physical prob- 
lems as chronic back, neck, shoulder, and joint pain, and 
repetitive stress injuries, including carpal tunnel syn- 
drome. Many amateur and professional athletes, includ- 
ing Olympic skaters and skiers, use Rolfing to keep in 
top condition, to prevent injuries, and to more quickly 
recover from injuries. 


Description 

Origins 

Ida Pauline Rolf (1896—1979) was a biochemist 
from New York who developed structural integration 
over the course of many years after an accident as a 
young woman. She was kicked by a horse’s hoof on a 
trip out West and developed symptoms resembling those 


of acute pneumonia. She made her way to a hospital in 
Montana, where she was treated by a physician who 
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called in an osteopath to assist in her treatment. After the 
osteopath treated her, she was able to breathe normally. 
After her return to New York, her mother took her to a 
blind osteopath for further treatment. He taught her about 
the body’s structure and function, after which Rolf 
became dissatisfied with conventional medical treatment. 
Following completion of a doctorate in biochemistry 
from Columbia University in 1920, Rolf studied atomic 
physics, mathematics, and homeopathic medicine in 
Europe. After 1928, when her father died and left her an 
inheritance that allowed her to pursue her own studies, 
she explored various forms of alternative treatment, 
including osteopathy, chiropractic medicine, tantric 
yoga, the Alexander technique of tension reduction 
through body movement, and Alfred Korzybski’s philos- 
ophy of altered states of consciousness. 


By 1940, Rolf had synthesized what she had learned 
from these various disciplines into her own technique of 
body movement that she called structural integration, 
which later became known as Rolfing. During the Sec- 
ond World War, Rolf continued to study with an 
osteopath in California named Amy Cochran. In the mid- 
1960s, Gestalt therapist Fritz Perls invited Rolf to 
Esalen, where she began to develop a following among 
people involved in the human potential movement. In 
1977, she published Rolfing: The Integration of Human 
Structures, the definitive book on structural integration 
bodywork. She continued to refine the therapy until her 
death in 1979. Rolf’s work is carried on through her 
Guild for Structural Integration, now known as the Rolf 
Institute of Structural Integration, which she founded in 
1971 in Boulder, Colo. 


Rolfing is more than just a massage of the body’s 
surface. It is a system that reshapes the body’s myofas- 
cial structure by applying pressure and energy, thereby 
freeing the body from the effects of physical and emo- 
tional traumas. Although Rolfing is used extensively to 
treat sports injuries and back pain, it is not designed as a 
therapy for any particular condition. Rather, it is a sys- 
tematic approach to overall wellness. It works by coun- 
teracting the effects of gravity, which over time pulls the 
body out of alignment. This pull causes the body’s con- 
nective tissue to become harder and stiffer, and the mus- 
cles to atrophy. Signs of this stiffening and contraction 
include slouching or an overly erect posture. 


Rolfing identifies the vertical line as the ideal that 
the body should approximate. The mission statement of 
the Guild for Structural Integration describes Rolfing as 
“a method and a philosophy of personal growth and 
integrity... The vertical line is our fundamental concept. 
The physical and psychological embodiment of the verti- 
cal line is a way of Being in the physical world [that] 
forms a basis for personal growth and integrity.” 
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The basic ten 


Basic Rolfing treatment consists of 10 sessions, each 
lasting 60-90 minutes and costing about $100 each. The 
sessions are spaced a week or longer apart. After a period 
of integration, specialized or advanced treatment ses- 
sions are available. A “tuneup” session is recommended 
every six months. In each session, the Rolfer uses his or 
her fingers, hands, knuckles, and elbows to rework the 
connective tissue over the entire body. The tissues are 
worked until they become pliable, allowing the muscles 
to lengthen and return to their normal alignment. The 
deep tissue manipulation improves posture and agility, 
and increases the body’s range of movement. Rolfers 
also believe that the blocked energy accumulated in the 
tissue from emotional tension is released through Rolfing 
treatment, causing the patient to feel more energetic and 
have a more positive frame of mind. 


Clients are asked to wait for a period of six to 12 
months before scheduling advanced work, known as the 
PostTen/Advanced Series. This period allows the body to 
integrate the work done in the “Basic Ten.” 


Rolfing movement integration 


Rolfing movement integration, or RMI, is intended 
to help clients develop better awareness of their vertical 
alignment and customary movement patterns. They learn 
to release tension and discover better ways to use body 
movement effectively. 


Rolfing rhythms 


Rolfing rhythms are a series of exercises intended to 
remind participants of the basic principles of Rolfing: 
ease, length, balance, and harmony with gravity. In addi- 
tion, Rolfing rhythms improve the client’s flexibility as 
well as muscle tone and coordination. 


Preparations 


No pre-procedure preparations are needed to begin 
Rolfing treatment. The treatment is usually done on a mas- 
sage table with the patient wearing only undergarments. 
Prior to the first session, however, the client is asked to 
complete a health questionnaire, and photographs are 
taken to assist with evaluation of his or her progress. 


Precautions 


Since Rolfing involves vigorous deep tissue manipula- 
tion, it is often described as uncomfortable and sometimes 
painful, especially during the first several sessions. In the 
past decade, however, Rolfers have developed newer tech- 
niques that cause less discomfort to participants. Since 
Rolfing is a bodywork treatment that requires the use of 
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IDA P. ROLF, PH.D. (1896-1979) 


Born in New York City and raised in the Bronx, Ida 
P. Rolf attended school in the New York area, graduating 
from Barnard College in 1916. In 1920, she graduated 
from the Columbia University College of Physicians and 
Surgeons with a doctorate in biological chemistry. For 
the next 12 years, she worked in the departments of 
chemotherapy and organic chemistry at the Rockefeller 
Institute. During an extended leave of absence, she 
studied atomic physics and mathematics at the Swiss 
Technical University in Zurich and homeopathic medi- 
cine in Geneva. During the 1930s, she studied osteopa- 
thy, chiropractic medicine, tantric yoga, the Alexander 
Technique of tension reduction through body move- 
ment, and the philosophy of altered states of conscious- 
ness of Alfred H.S. Korzybski. 


Her interest in body structure, movement, and 
manipulation began after being kicked by a horse short- 
ly after graduating from Barnard. The accident left her 
with acute pneumonia. Dissatisfied with conventional 
medical treatment, she began her quest for more natural 
and effective ways of treating the body. 


By 1940, Dr. Rolf had developed a technique of 
body movement she called structural integration, also 
known today as Rolfing. The therapy reshapes the body’s 
muscular structure by applying pressure and energy, 
freeing the body from physical and emotional traumas. 
In 1977, she authored Rolfing: The Integration of Human 
Structures. She continued to teach and refine her thera- 
py until her death in 1979. Dr. Rolf’s desire to teach her 
work to others led to her establishing the Guild for 
Structural Engineering, now known as the Rolf Institute 
of Structural Integration, 205 Canyon Blvd., Boulder, 
CO 80302. 


hands, it may be a problem for people who do not like or 
are afraid of being touched. It is not recommended as a 
treatment for any disease or a chronic inflammatory condi- 
tion such as arthritis, and can worsen such a condition. 
Anyone with a serious medical condition, including heart 
disease, diabetes, or respiratory problems, should consult 
with a medical practitioner before undergoing Rolfing. 


Side effects 


There are no reported serious side effects associated 
with Rolfing when delivered by a certified practitioner to 
adults and juveniles. 


Research and general acceptance 


There is a growing amount of mainstream scientific 
research documenting the effectiveness of Rolf therapy. A 
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Root canal treatment 


KEY TERMS 


Atrophy—A progressive wasting and loss of func- 
tion of any part of the body. 


Carpal tunnel syndrome—A condition caused by 
compression of the median nerve in the carpal 
tunnel of the hand, characterized by pain. 


Fascia—The sheet of connective tissue that covers 
the body under the skin and envelops every mus- 
cle, bone, nerve, gland, organ, and blood vessel. 
Fascia helps the body to retain its basic shape. 


Osteopathy—A system of medical practice that 
believes that the human body can make its own 
remedies to heal infection. It originally used 
manipulative techniques but also added surgical, 
hygienic, and medicinal methods when needed. 


Parasympathetic nervous system—A part of the 
autonomic nervous system that is concerned with 
conserving and restoring energy. It is the part of 
the nervous system that predominates in a state of 
relaxation. 


Structural integration—The term used to describe 
the method and philosophy of life associated with 
Rolfing. Its fundamental concept is the vertical line. 


1988 study published in the Journal of the American 
Physical Therapy Association indicated that Rolfing stim- 
ulates the parasympathetic nervous system, which can 
help speed the recovery of damaged tissue. Other studies 
done in the 1980s concerned the effectiveness of Rolfing 
in treating figure skaters and children with cerebral 
palsy. In 1992 a presentation was made to the National 
Center of Medical Rehabilitation Research regarding 
Rolfing in the treatment of degenerative joint disease. A 
1997 article in The Journal of Orthopedic and Sports 
Physical Therapy reported that Rolfing can provide effec- 
tive and sustained pain relief from lower back problems. 
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| Root canal treatment 


Definition 


Root canal treatment, also known as endodontic treat- 
ment, is a dental procedure in which the diseased or dam- 
aged pulp (core) of a tooth is removed and the inside areas 
(the pulp chamber and root canals) are filled and sealed. 


Purpose 


Inflamed or infected pulp (pulpitis) most often causes 
a toothache. To relieve the pain and prevent further com- 
plications, the tooth may be extracted (surgically removed) 
or saved by root canal treatment. Root canal treatment has 
become a common dental procedure; more than 14 million 
are performed every year, with a 95% success rate, accord- 
ing to the American Association of Endodontists. 


Precautions 


Once root canal treatment is performed, the patient 
must have a crown placed over the tooth to protect it. The 
cost of the treatment and the crown may be expensive. 
However, replacing an extracted tooth with a fixed 
bridge, a removable partial denture, or an implant to 
maintain the space and restore the chewing function is 
typically even more expensive. 


Description 


Root canal treatment may be performed by a general 
dentist or by an endodontist, a dentist who specializes in 
endodontic (literally “inside of the tooth”) procedures. 
Inside the tooth, the pulp’s soft tissue contains the blood 
supply, by which the tooth gets its nutrients, and the 
nerve, by which the tooth senses hot and cold. This tissue 
is vulnerable to damage from deep dental decay, acciden- 
tal injury, tooth fracture, or trauma from repeated dental 
procedures (such as multiple fillings over time). If a 
tooth becomes diseased or injured, bacteria build up 
inside the pulp, spreading infection from the natural 
crown of the tooth to the root tips in the jawbone. Pus 
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Infection 
Enamel 


Pulp cavity 


Antibiotic 
paste 


Temporary 


Rubber filling 


Root canal treatment is a dental procedure in which the diseased pulp of a tooth is removed and the inside areas are filled 
and sealed. In figure A, the infection can be seen above the pulp cavity. The dentist drills into the enamel and the pulp cavity 
is extracted (figure B). Finally, the dentist fills the pulp cavity with antibiotic paste and a temporary filling (figure C). (//lustra- 


tion by Electronic Illustrators Group.) 


accumulates at the ends of the roots, forming a painful 
abscess which can damage the bone supporting the 
teeth. Such an infection may produce pain that is severe, 
constant, or throbbing, as well as prolonged sensitivity to 
heat or cold, swelling and tenderness in the surrounding 
gums, facial swelling, and discoloration of the tooth. 
However, in some cases, the pulp may die so gradually 
that there is little noticeable pain. 


Root canal treatment is performed under local anes- 
thesia. A thin sheet of rubber, called a rubber dam, is 
placed in the mouth to isolate the tooth. The dentist 
removes any tooth decay and makes an opening through 
the natural crown of the tooth into the pulp chamber. 
Creating this access also relieves the pressure inside the 
tooth and can dramatically ease pain. 


The dentist determines the length of the root canals, 
usually with a series of x rays. Small wire-like files are 
then used to clean the entire canal space of diseased pulp 
tissue and bacteria. The debris is flushed out with large 
amounts of water (irrigation). The canals are also slightly 
enlarged and shaped to receive an inert (non-reactive) 
filling material called gutta percha. However, the tooth is 
not filled and permanently sealed until it is completely 
free of active infection. The dentist may place a tempo- 
rary seal, or leave the tooth open to drain, and prescribe 
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an antibiotic to counter any spread of infection from the 
tooth. This is why root canal treatment may require sev- 
eral visits to the dentist. 


Once the canals are completely clean, they are filled 
with gutta percha and a sealer cement to prevent bacteria 
from entering the tooth in the future. A metal post may be 
placed in the pulp chamber for added structural support and 
better retention of the crown restoration. The tooth is pro- 
tected by a temporary filling or crown until a permanent 
restoration may be made. This restoration is usually a gold 
or porcelain crown, although it may be a gold inlay, or an 
amalgam or composite filling (paste fillings that harden). 


Preparation 


There is no typical preparation for root canal treat- 
ment. Once the tooth is opened to drain, the dentist may 
prescribe an antibiotic, then the patient should take the 
full prescribed course. With the infection under control, 
local anesthetic is more effective, so that the root canal 
procedure may be performed without discomfort. 


Aftercare 


The tooth may be sore for several days after filling. 
Pain relievers, such as ibuprofen (Advil, Motrin) may be 
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Rosacea 


KEY TERMS 


Abscess—A hole in the tooth or gum tissue filled 
with pus as the result of infection. Its swelling exerts 
pressure on the surrounding tissues, causing pain. 


Apicoectomy—Also called root resectioning. The 
root tip of a tooth is accessed in the bone and a 
small amount is shaved away. The diseased tissue is 
removed and a filling is placed to reseal the canal. 


Crown—The natural crown of a tooth is that part 
of the tooth covered by enamel. Also, a restorative 
crown is a protective shell that fits over a tooth. 


Endodontic—Pertaining to the inside structures of 
the tooth, including the dental pulp and tooth root, 
and the periapical tissue surrounding the root. 


Endodontist—A dentist who specializes in the 
diagnosis and treatment of disorders affecting the 
inside structures of the tooth. 


Extraction—The surgical removal of a tooth from 
its socket in the bone. 


Gutta percha—An inert latex-like substance used 
for filling root canals. 


Pulp—the soft innermost layer of a tooth, contain- 
ing blood vessels and nerves. 


Pulp chamber—The area within the natural crown 
of the tooth occupied by dental pulp. 


Pulpitis—Inflammation of the pulp of a tooth 
involving the blood vessels and nerves. 


Root canal—The space within a tooth that runs 
from the pulp chamber to the tip of the root. 


Root canal treatment—The process of removing 
diseased or damaged pulp from a tooth, then fill- 
ing and sealing the pulp chamber and root canals. 


taken to ease the soreness. The tissues around the tooth 
may also be irritated. Rinsing the mouth with hot salt water 
several times a day will help. Chewing on that side of the 
mouth should be avoided for the first few days following 
treatment. A follow-up appointment should be scheduled 
with the dentist for six months after treatment to make sure 
the tooth and surrounding structures are healthy. 


Risks 


There is a possibility that the root canal treatment 
will not be successful the first time. If infection and 
inflammation recur and an x ray indicates retreatment is 
feasible, the old filling material is removed and the canals 
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are thoroughly cleaned out. The dentist will try to identify 
and correct problems with the first root canal treatment 
before filling and sealing the tooth a second time. 


In cases where an x ray indicates that retreatment can- 
not correct the problem, endodontic surgery may be per- 
formed. In a procedure called an apicoectomy, or root resec- 
tioning, the root end of the tooth is accessed in the bone, and 
a small amount is shaved away. The area is cleaned of dis- 
eased tissue and a filling is placed to reseal the canal. 


In some cases, despite root canal treatment and 
endodontic surgery, the tooth dies anyway and must be 
extracted. 


Normal results 


With successful root canal treatment, the tooth will 
no longer cause pain. However, because it does not con- 
tain an internal nerve, it no longer has sensitivity to hot, 
cold, or sweets. These are signs of dental decay, so the 
patient must receive regular dental check-ups with period- 
ic x rays to avoid further disease in the tooth. The restored 
tooth could last a lifetime; however, with routine wear, the 
filling or crown may eventually need to be replaced. 


Resources 


ORGANIZATIONS 

American Association of Endodontists. 211 East Chicago Ave., 
Ste. 1100, Chicago, IL 60611-2691. (800) 872-3636. 
<http://www.aae.org>. 

American Dental Association. 211 E. Chicago Ave., Chicago, 
IL 60611. (312) 440-2500. <http://www.ada.org>. 


OTHER 

“Root Canal Treatment.” Annapolis Endodontics. <http://users. 
erols.com/canals/index.html>. 

“Root Canal Treatment.” Value Added Benefits. <http://www. 
vab.com>. 

“ Endodontic (Root Canal) Therapy.” Tooth Talk and Your 
Health with Dr. Frank Gober. <http://www. 
toothtalk.com>. 

Thivierge, Bethany. “What is the Value (and Cost) of a Root 
Canal?” A Healthy Me Page. 
<http://www.ahealthyme.com/topic/rootcanal>. 


Bethany Thivierge 


| Rosacea 


Definition 


Rosacea is a skin disease typically appearing in peo- 
ple during their 30s and 40s. It is marked by redness 
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(erythema) of the face, flushing of the skin, and the pres- 
ence of hard pimples (papules) or pus-filled pimples 
(pustules), and small visible spider-like veins called 
telangiectasias. In later stages of the disease, the face 
may swell and the nose may take on a bulb-like appear- 
ance called rhinophyma. 


Description 


Rosacea produces redness and flushing of the skin, 
as well as pustules and papules. Areas of the face, includ- 
ing the nose, cheeks, forehead, and chin, are the primary 
sites, but some people experience symptoms on their 
necks, backs, scalp, arms, and legs. 


The similarity in appearance of rosacea to acne led 
people in the past to erroneously call the disease acne 
rosacea or adult acne. Like acne, the skin can have pim- 
ples and papules. Unlike acne, however, people with 
rosacea do not have blackheads. 


In early stages of rosacea, people typically experi- 
ence repeated episodes of flushing. Later, areas of the 
face are persistently red, telangiectasia appear on the 
nose and cheeks, as well as inflamed papules and pus- 
tules. Over time, the skin may take on a roughened, 
orange peel texture. Very late in the disorder, a small 
group of patients with rosacea will develop rhinophyma, 
which can give the nose a bulb-like look. 


Up to one half of patients with rosacea may experi- 
ence symptoms related to their eyes. Ocular rosacea, as it 
is called, frequently precedes the other manifestations on 
the skin. Most of these eye symptoms do not threaten 
sight, however. Telangiectasia may appear around the 
borders of the eyelid, the eyelids may be chronically 
inflamed, and small lumps called chalazions may devel- 
op. The cornea of the eye, the transparent covering over 
the lens, can also be affected, and in some cases vision 
will be affected. 


Causes and symptoms 


There is no known specific cause of rosacea. A histo- 
ry of redness and flushing precedes the disease in most 
patients. The consensus among many experts is that multi- 
ple factors may lead to an overreaction of the facial blood 
vessels, which triggers flushing. Over time, persistent 
episodes of redness and flushing leave the face continually 
inflamed. Pimples and blood-vessel changes follow. 


Certain genetic factors may also come into play, 
although these have not been fully described. The disease 
is more common in women and light-skinned, fair-haired 
people. It may be more common in people of Celtic 
background, although this is an area of disagreement 
among experts. 
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Certain antibiotics are useful in the treatment of 
rosacea, leading some researchers to suspect a bacterium 
or other infectious agent may be the cause. One of the 
newest suspects is a bacterium called Helicobacter 
pylori, which has been implicated in causing many cases 
of stomach ulcers but the evidence here is mixed. 


Other investigators have observed that a particular 
parasite, the mite Demodex folliculorum, can be found in 
areas of the skin affected by rosacea. The mite can also 
be detected, however, in the skin of people who do not 
have the disease. It is likely that the mite does not cause 
rosacea, but merely aggravates it. 


Diagnosis 


Diagnosis of rosacea is made by the presence of 
clinical symptoms. There is no specific test for the dis- 
ease. Episodes of persistent flushing, redness (erythema) 
of the nose, cheeks, chin, and forehead, accompanied by 
pustules and papules are hallmarks of the disease. A der- 
matologist will attempt to rule out a number of other dis- 
eases that have similar symptoms. Acne vulgaris is per- 
haps the disorder most commonly mistaken for rosacea, 
but redness and spider-like veins are not observed in 
patients with acne. Blackheads and cysts, however, are 
seen in acne patients, but not in those with rosacea. 


Other diseases that produce some of the same symp- 
toms as rosacea include perioral dermatitis and sys- 
temic lupus erythematosus. 


Treatment 


The mainstay of treatment for rosacea is oral antibi- 
otics. These appear to work by reducing inflammation in 
the small blood vessels and structure of the skin, not by 
destroying bacteria that are present. Among the more 
widely used oral antibiotics is tetracycline. In many 
patients, antibiotics are effective against the papules and 
pustules that can appear on the face, but they appear less 
effective against the background redness, and they have 
no effect on telangiectasia. Patients frequently take a rela- 
tively high dose of antibiotics until their symptoms are 
controlled, and then they slowly reduce their daily dose to 
a level that just keeps their symptoms in check. Other oral 
antibiotics used include erythromycin and minocycline. 


Some patients are concerned about long-term use of 
oral antibiotics. For them, a topical agent applied directly 
to the face may be tried in addition to an oral antibiotic, 
or in its place. Topical antibiotics are also useful for con- 
trolling the papules and pustules of rosacea, but do not 
control the redness, flushing, and telangiectasias. The 
newest of these topical agents is metronidazole gel, 
which can be applied twice daily. Like the oral antibi- 
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Rosacea 


Rosacea on a woman’s cheek. (Custom Medical Stock Photo. 
Reproduced by permission.) 


otics, topical preparations appear to work by reducing 
inflammation, not by killing bacteria. 


Vitamin A derivatives, called retinoids, also appear 
useful in the treatment of rosacea. An oral retinoid, called 
isotretinoin, which is used in severe cases of acne also 
reduces the pustules and papules in severe cases of 
rosacea that do not respond to antibiotics. Isotretinoin 
must be taken with care, however, particularly in women 
of childbearing age. They must agree to a reliable form 
of contraception, because the drug is known to cause 
birth defects. 


Topical vitamin A derivatives that are used in the 
treatment of acne also may have a role in the treatment of 
rosacea. Accumulating evidence suggests that topical 
isotretinoin and topical azelaic acid can reduce the redness 
and pimples. Some patients who use these medications 
experience skin irritation that tends to resolve with time. 


For later stages of the disorder, a surgical procedure 
may be needed to improve the appearance of the skin. To 
remove the telangiectasias, a dermatologist may use an 
electrocautery device to apply a current to the blood ves- 
sel in order to destroy it. Special lasers, called tunable 
dye lasers, can also be adjusted to selectively destroy 
these tiny blood vessels. 


A variety of surgical techniques can be used to 
improve the shape and appearance of a bulbous nose in 
the later stages of the disease. Surgeons may use a 
scalpel or laser to remove excess tissue from the nose 
and restore a more natural appearance. 


Alternative treatment 


Alternative treatments have not been extensively 
studied in rosacea. Some reports advocate gentle circular 
massage for several minutes daily to the nose, cheeks, 
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and forehead. Scientifically controlled studies are lack- 
ing, however. 


Many people are able to avoid outbreaks by reduc- 
ing things that trigger flushing. Alcoholic beverages, hot 
beverages, and spicy foods are among the more common 
factors in the diet that can provoke flushing. Reducing or 
eliminating these items in the diet can help limit rosacea 
outbreaks in many people. Exposure to heat, cold, and 
sunlight are also known triggers of flushing. The specific 
things that provoke flushing vary considerably from per- 
son to person, however. It usually takes some trial and 
error to figure these out. 


A deficiency in hydrochloric acid (HCI) in the stom- 
ach may be a cause of rosacea, and supplementation with 
HCI capsules may bring relief in some cases. 


Prognosis 


The prognosis for controlling symptoms of rosacea 
and improving the appearance of the face is good. Many 
people require life-long treatment and achieve good 
results. There is no known cure for the disorder. 


Prevention 


Rosacea cannot be prevented, but once correctly 
diagnosed, outbreaks can be treated and repeated 
episodes can be limited. 


Use mild soaps 


Avoiding anything that irritates the skin is a good 
preventive measure for people with rosacea. Mild soaps 
and cleansers are recommended. Astringents and alcohol 
should be avoided. 


Learn what triggers flushing 


Reducing factors in the diet and environment that 
cause flushing of the face is another good preventive 
strategy. Alcoholic and hot beverages, and spicy foods 
are among the more common triggers. 


Use sunscreen 


Limiting exposure of the face to excesses of heat and 
cold can also help. A sunscreen with a skin protection 
factor (SPF) of 15 or greater used daily can limit the 
damage to the skin and small blood vessels caused by the 
sun, and reduce outbreaks. 


Resources 


BOOKS 

Bleicher, Paul A. “Rosacea.” In Manual of Clinical Problems in 
Dermatology, ed. Susan M. Olbricht, et al. Boston: Little, 
Brown and Co.,1992. 
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KEY TERMS 


Blackhead—A plug of fatty cells capped with a 
blackened mass. 


Erythema—A diffuse red and inflamed area of the 
skin. 


Papule—A small hard elevation of the skin. 
Pustule—A small pus-filled elevation of the skin. 


Retinoid—A synthetic vitamin A derivative used in 
the treatment of a variety of skin disorders. 


Rhinophyma—Long-term swelling and over- 
growth in skin tissue of the nose that leaves it with 
a knobby bulb-like look. 


Telangiectasia—Small blood veins visible at the 
surface of the skin of the nose and cheeks. 


Helm, Klaus F., and James G. Marks, Jr. Atlas of Differential 
Diagnosis in Dermatology. New York: Churchill Living- 
stone, 1998. 

Macsai, Marian S., et al. “Acne Rosacea.” In Eye and Skin Dis- 
ease, ed. Mark J. Mannis, et al. Philadelphia: Lippincott- 
Raven, 1996. 


PERIODICALS 

Jansen, Thomas, and Gerd Plewig. “Rosacea: Classification 
and Treatment.” Journal of the Royal Society of Medicine 
90 (Mar. 1997): 144-150. 

Thiboutot, Diane M. “Acne Rosacea.” American Family Physi- 
cian 50 (Dec. 1994): 1691-1697. 


ORGANIZATIONS 

American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 

National Rosacea Society. 800 S. Northwest Highway, Suite 
200, Barrington, IL 60010. (888) 662-5874. <http://www. 
rosacea.org>. 


Richard H. Camer 


Rosary bead esophagus see Diffuse 
esophageal spasm 


| Roseola 


Definition 


Roseola is a common disease of babies or young 
children, in which several days of very high fever are 
followed by a rash. 
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Roseola rash on infant’s back and shoulders. (Custom Med- 
ical Stock Photo. Reproduced by permission.) 


Description 


Roseola is an extraordinarily common infection, 
caused by a virus. About 90% of all children have been 
exposed to the virus, with about 33% actually demon- 
strating the syndrome of fever followed by rash. 


The most common age for a child to contract roseola 
is between six and twelve months. Roseola infection 
strikes boys and girls equally. The infection may occur at 
any time of year, although late spring and early summer 
seem to be peak times for it. 


Causes and symptoms 


About 85% of the time, roseola is caused by a virus 
called Human Herpesvirus 6, or HHV-6. Although the 
virus is related to those herpesviruses known to cause 
sores on the lips or genitalia, HHV-6 causes a very differ- 
ent type of infection. HHV-6 is believed to be passed 
between people via infected saliva. A few other viruses 
(called enteroviruses) can produce a similar fever-then- 
rash illness, which is usually also called roseola. 


Researchers believe that it takes about 5-15 days to 
develop illness after having been infected by HHV-6. 
Roseola strikes suddenly, when a previously-well child 
spikes an impressively high fever. The temperature may 
reach 106°F. As is always the case with sudden fever 
spikes, the extreme change in temperature may cause 
certain children to have seizures. About 5-35% of all 
children with roseola will have these “febrile seizures.” 


The most notable thing about this early phase of rose- 
ola is the absence of symptoms, other than the high fever. 
Although some children have a slightly reddened throat, or 
a slightly runny nose, most children have no symptoms 
whatsoever, other than the sudden development of high 
fever. This fever lasts for between three and five days. 
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Rotator cuff injury 


KEY TERMS 


Jaundice—The development of a yellowish tone to 
the skin and the whites of the eyes, caused by 
poor liver function. 


Mononuclosis—An__ infection which causes 
swelling of lymph nodes, spleen, and liver, usually 
accompanied by extremely sore throat, fever, 
headache, and intense long-lasting fatigue. 


Somewhere around the fifth day, a rash begins on the 
body. The rash is usually composed of flat pink patches 
or spots, although there may be some raised patches as 
well. The rash usually starts on the chest, back, and 
abdomen, and then spreads out to the arms and neck. It 
may or may not reach the legs and face. The rash lasts for 
about three days, then fades. 


Very rarely, roseola will cause more serious disease. 
Patients so afflicted will experience significant swelling 
of the lymph nodes, the liver, and the spleen. The liver 
may become sufficiently inflamed to interfere with its 
functioning, resulting in a yellowish color to the whites 
of the eyes and the skin (jaundice). This syndrome 
(called a mononucleosis-like syndrome, after the disease 
called mononucleosis that causes many of the same 
symptoms) has occurred in both infants and adults. 


Diagnosis 


The diagnosis of roseola is often made by carefully 
examining the feverish child to make sure that other ill- 
nesses are not causing the temperature spike. Once it is 
clear that no pneumonia, ear infection, strep throat, or 
other common childhood illness is present, the practi- 
tioner usually feels comfortable waiting to see if the 
characteristic rash of roseola begins. 


Treatment 


There are no treatments available to stop the course 
of roseola. Acetaminophen or ibuprofen is usually given 
to try to lower the fever. Children who are susceptible to 
seizures may be given a sedative medication when the 
fever first spikes, in an attempt to prevent such a seizure. 


Prognosis 


Children recover quickly and completely from rose- 
ola. The only complications are those associated with 
seizures, or the rare mononucleosis-like syndrome. 
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Prevention 


Other than the usual good hygiene practices always 
recommended to decrease the spread of viral illness, no 
methods are available to specifically prevent roseola. 


Resources 


BOOKS 

Kohl, Steve. “Human Herpesvirus 6.” In Nelson Textbook of 
Pediatrics, ed. Richard E. Behrman. Philadelphia: W. B. 
Saunders Co., 1996. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley & 
Sons, 1995. 


Rosalyn Carson-De Witt, MD 


Roseola infantum see Roseola 


Í Rotator cuff injury 


Definition 


A rotator cuff injury is a tear or inflammation of the 
rotator cuff tendons in the shoulder. 


Description 


Rotator cuff injury is known by several names, 
including pitcher’s shoulder, swimmer’s shoulder, and ten- 
nis shoulder. As these names imply, the injury occurs most 
frequently in athletes practicing sports that require the arm 
to be moved over the head repeatedly, such as pitching, 
swimming, tennis, and weight lifting. Rotator cuff ten- 
donitis is an inflammation of the shoulder tendons while a 
rotator cuff tear is a ripping of one or more of the tendons. 


The tendons of four muscles make up the rotator cuff. 
The muscles are the supraspinatus, infraspinatus, teres 
minor, and subscapularis. The tendons attach the muscles 
to four shoulder bones: the shoulder blade (scapula), the 
upper arm bone (humerus), and the collarbone (clavicles.) 
The rotator cuff tendons can also degenerate due to age, 
usually starting around age 40. Rotator cuff injury may 
also be caused by falling on the outstretched arm or joint 
of the elbow. Either of these may produce enough force to 
drive the humerus into the shoulder socket. 


Causes and symptoms 
Some areas of the rotator cuff tendons have poor 


blood supply. Thus, the tissue is very slow to heal and 
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maintain itself during normal use. Tearing and inflamma- 
tion in athletes is usually due to hard and repetitive use, 
especially in baseball pitchers. In non-athletes over age 40, 
the injuries usually occur as a result of lifting heavy 
objects. The two primary symptoms are pain and weak- 
ness in the shoulder or arm, especially with arm movement 
or at night. A partial tear may cause pain but still allow 
normal arm movement. A complete tear usually leaves the 
injured person unable to raise the arm away from the side. 


Diagnosis 


Diagnosis is usually made after a physical examina- 
tion, often by a sports medicine physician. X rays are also 
sometimes used in diagnosis as well as an arthrogram. 
However, the arthrogram is an invasive procedure and 
may be painful afterwards. For this reason, magnetic res- 
onance imaging (MRI) is preferred to determine tendon 
tears as it also show greater detail than the arthrogram. 


Treatment 


The primary treatment is resting the shoulder and, 
for minor tears and inflammation, applying ice packs. 
Anti-inflammatory medications may also be prescribed. 
As soon as pain decreases, physical therapy is usually 
started to help regain normal motion. If pain persists 
after several weeks, the physician may inject cortisone 
into the affected area. 


Serious tears to the rotator cuff tendons usually 
require surgery to repair. An instrument called an arthro- 
scope is used to view the shoulder joint and confirm the 
presence of a tear. The arthroscope can also be used to 
remove any bone spurs that may be present in the shoul- 
der area. Current arthroscopic procedures usually involve 
a 2-in (5.1cm) incision in the outer shoulder. Through 
this incision the torn rotator edge may be reattached to 
the humerus with stitches. 


Alternative treatment 


There are no effective alternative medicine treat- 
ments for rotator cuff injuries. 


Prognosis 


The prognosis for recovery from minor rotator cuff 
injuries is excellent. For serious injuries, the prognosis is 
usually good, some six weeks of physical therapy being 
required following surgery. Full recovery may take sever- 
al more months. In some cases, the injury is so severe 
that it requires tendon grafts and muscle transfers. In rare 
cases, a severe injury is not repairable, usually because 
the tendon has been torn for too long a time. 
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KEY TERMS 


Arthrogram—A test done by injecting dye into the 
shoulder joint and then taking x rays. Areas where 
the dye leaks out indicate a tear in the tendons. 


Arthroscope—An instrument for the visual exami- 
nation of the interior of a joint. 


Arthroscopy—Examination of a joint with an 
arthroscope or joint surgery using an arthroscope. 


Cortisone—A hormone produced naturally by the 
adrenal glands or made synthetically. 


Magnetic resonance imaging (MRI) scan—A spe- 
cial radiological test that uses magnetic waves to 
create pictures of an area, including bones, mus- 
cles, and tendons. 


Spur—Any projection from a bone. 


Prevention 


The best prevention is to avoid repetitive overhead 
arm movements and to develop shoulder strength. 


Resources 


PERIODICALS 

Fongemie, Allen E., et al. “Management of Shoulder Impinge- 
ment Syndrome and Rotator Cuff Tears.” American Fami- 
ly Physician (15 Feb. 1998): 667-678. 

Hersch, Jonathan C. “Arthroscopically Assisted Mini-Open 
Rotator Cuff Repairs.” The American Journal of Sports 
Medicine (May 2000): 301. 

Huie, Gordon, and Peter D. McCann. “The Shoulder Exam and 
Diagnosing Rotator Cuff Injuries.” Physician Assistant 
(Apr. 1999): 53. 

Murrell, George A. C., and Judie R. Walton. “Diagnosis of 
Rotator Cuff Tears.” The Lancet (10 Mar. 2001): 769. 


ORGANIZATIONS 

American Academy of Orthopaedic Surgeons. 6300 N. River 
Road, Rosemont, IL 60018. (847) 823-7186. <http:// 
www.aaos.org.>. 

American Orthopaedic Society for Sports Medicine. 6300 N. 
River Road, Ste. 200, Rosemont, IL 60018. (847) 292- 
4900. <http://www.sportsmed.org.>. 


OTHER 

Collins, David. “Rotator Cuff Repair: A Guide for Patients.” 
Health Information Network, 1997. 

Iannotti, Joseph P. “The Rotator Cuff: Current Concepts and 
Complex Problems.” Rosemont, IL: American Academy 
of Orthopaedic Surgeons, 1998. 

WebMD. <http://www.my.webmd.com>. 


Ken R., Wells 
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Rotavirus infections 


| Rotavirus infections 


Definition 

Rotavirus is the major cause of diarrhea and vomit- 
ing in young children worldwide. The infection is highly 
contagious and may lead to severe dehydration (loss of 
body fluids) and even death. In the United States, more 
than 50,000 children are hospitalized and up to 125 die 
each year as a result of rotavirus infection. 


Description 


Gastroenteritis, or inflammation of the stomach 
and the intestine, is the second most common illness in 
the United States, after the common cold. More than 
one-third of such cases are caused by viruses. Many dif- 
ferent viruses can cause gastroenteritis, but the most 
common ones are the rotavirus and the Norwalk virus. 


The name rotavirus comes from the Latin word 
“rota” for wheel and is given because the viruses have a 
distinct wheel-like shape. Rotavirus infection is also 
known as infantile diarrhea, or winter diarrhea, because 
it mainly targets infants and young children. The out- 
breaks are usually in the cooler months of winter. 


The virus is classified into different groups (Group A 
through group G), depending on the type of protein marker 
(antigen) that is present on its surface. The diarrheal infec- 
tion of children is caused by the Group A rotaviruses. Group 
B rotaviruses have caused major epidemics of adult diarrhea 
in China. Group C rotavirus has been associated with rare 
cases of diarrheal outbreaks in Japan and England. Groups 
D through G have not been detected in humans. 


Causes and symptoms 


The main symptoms of the rotavirus infection are 
fever, stomach cramps, vomiting, and diarrhea (this 
could lead to severe dehydration). The symptoms last 
anywhere from four to six days. If a child has dry lips 
and tongue, dry skin, sunken eyes, and wets fewer than 
six diapers a day, it is a sign of dehydration and a physi- 
cian needs to be notified. Because of the excellence of 
healthcare in this country, rotavirus is rarely fatal to 
American children. However, it causes deaths of up to a 
million children in the third world countries, every year. 


The virus is usually spread by the “fecal-oral route.” In 
other words, a child can catch a rotavirus infection if she 
puts her finger in her mouth after touching toys or things 
that have been contaminated by the stool of another infect- 
ed child. This usually happens when children do not wash 
their hands after using the toilet, or before eating food. 


The viruses can also spread by way of contaminated 
food and drinking water. Infected food handlers who pre- 
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pare salads, sandwiches, and other foods that require no 
cooking can spread the disease. Generally, symptoms 
appear within 4—48 hours after exposure to the contami- 
nated food or water. 


Children between the ages of six months and two 
years, especially in a daycare setting, are the most sus- 
ceptible to this infection. Breastfed babies may be less 
likely to become infected, because breast milk contains 
antibodies (proteins produced by the white blood cells of 
the immune system) that fight the illness. Nearly every 
child by the age of four has been infected by this virus, 
and has rotavirus antibodies in their body. The disease 
also targets the elderly and people who have weak 
immune systems. 


Children who have been infected once can be infected 
again. However, second infections are less severe than the 
first infections. By the time a child has had two infections, 
the chances of subsequent severe infection is remote. 


Diagnosis 

The rotavirus infection is diagnosed by identifying the 
virus in the patient’s stool. This is done using electron 
microscopy. Immunological tests such as ELISA (Enzyme- 
linked immunosorbent assay) are also widely used for 
diagnosis, and several commercial kits are available. 


Treatment 


“Oral rehydration therapy,” or drinking enough fluids 
to replace those lost through bowel movements and vom- 
iting, is the primary aim of the treatment. Electrolyte and 
fluid replacement solutions are available over the counter 
in food and drug stores. Dehydration is one of the greatest 
dangers for infants and young children. If the diarrhea 
becomes severe, it may be necessary to hospitalize the 
patient so that fluids can be administered intravenously. 


Anti-diarrheal medication should not be given to 
children unless directed to do so by the physician. 
Antibiotic therapy is not useful in viral illness. Specific 
drugs for the virus are not available. 


Prognosis 


Most of the infections resolve spontaneously. Dehy- 
dration due to severe diarrhea is one of the major compli- 
cations. 


Prevention 


The best way to prevent the disease is by proper 
food handling and thorough hand washing, after using 
the toilet and whenever hands are soiled. In child care 
centers and hospital settings, the staff should be educated 
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Rotaviruses are probably the most common viruses to 
infect humans and animals. These viruses are associated 
with gastroenteritis and diarrhea in humans and other ani- 
mals. (Photograph by Dr. Linda Stannard, Photo Researchers, 
Inc. Reproduced by permission.) 


about personal and environmental hygiene. All dirty dia- 
pers should be regarded as infectious and disposed of in a 
sanitary manner. 


Vaccines that prevent rotavirus in young children 
have been tested in nationwide trials. Researchers report 
that the vaccines appear to prevent the infection in 80% 
of the tested children. The vaccine is intended to be given 
orally (by mouth) at two, four, and six months of age. 
The only side effect of the vaccine is a low-grade fever in 
a small percentage of the children, three to four days 
after the vaccination. Within the next few years, a 
rotavirus vaccine may become part of every child’s 
immunization schedule. 


Resources 


BOOKS 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Merck Manual of Diagnosis and Therapy. Ed. Robert Berkow, 
et al. Rahway, NJ: Merck Research Laboratories, 1992. 
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Joklik, et al. Stamford: Appleton Lange, 1988. 
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| Roundworm infections 


Definition 


Roundworm infections are diseases of the digestive 
tract and other organ systems caused by nematodes. Nema- 
todes are parasitic worms with long, cylindrical bodies. 
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Description 


Roundworm infections are widespread throughout 
the world, with some regional differences. Ascariasis and 
trichuriasis are more common in warm, moist climates 
where people use human or animal feces for fertilizer. 
Anisakiasis is most common in countries where raw or 
pickled fish or squid is a popular food item. 


Causes and symptoms 


The causes and symptoms of roundworm infection 
vary according to the species. Humans acquire most 
types of roundworm infection from contaminated food or 
by touching the mouth with unwashed hands. 


Anisakiasis 


Anisakiasis is caused by anisakid roundworms. 
Humans are not the primary host for these parasites. 
Anisakid roundworms infest whales, seals, and dolphins; 
crabs then ingest roundworm eggs from the feces of 
these animals. In the crabs, the eggs hatch into larvae that 
can infect fish. The larvae enter the muscles of marine 
animals further up the food chain, including squid, mack- 
erel, herring, cod, salmon, tuna, and halibut. Humans 
become accidental hosts when they eat raw or under- 
cooked fish containing anisakid larvae. The larvae attach 
themselves to the tissues lining the stomach and intes- 
tine, and eventually die inside the inflamed tissue. 


In humans, anisakiasis can produce a severe syndrome 
that affects the stomach and intestines, or a mild chronic 
disease that may last for weeks or years. In acute anisakia- 
sis, Symptoms begin within one to seven hours after the 
patient eats infected seafood. Patients are often violently 
sick, with nausea, vomiting, diarrhea, and severe abdomi- 
nal pain that may resemble appendicitis. In chronic 
anisakiasis, the patient has milder forms of stomach or 
intestinal irritation that resemble stomach ulcers or irrita- 
ble bowel syndrome. In some cases, the acute form of the 
disease is followed by chronic infestation. 


Ascariasis 


Ascariasis, which is caused by Ascaris lumbricoides, 
is one of the most widespread parasitic infections in 
humans, affecting over 1.3 billion people worldwide. 
Ascarid roundworms cause a larger burden on the human 
host than any other parasite; adult worms can grow as 
long as 12 or 14 inches, and release 200,000 eggs per day. 
The eggs infect people who eat unwashed vegetables 
from contaminated soil or touch their mouths with 
unwashed hands. Once inside the digestive tract, the eggs 
release larvae that penetrate the intestinal wall and 
migrate to the lungs through the liver and the blood- 
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Roundworm infections 


stream. After about 10 days in the lungs, the larvae 
migrate further into the patient’s upper lung passages and 
airway, where they are swallowed. When they return to 
the intestine, they mature into adults and reproduce. The 
time period from the beginning of the infection to egg 
production is 60-75 days. 


The first symptoms of infection may occur when the 
larvae reach the lungs. The patient may develop chest 
pain, coughing, difficulty breathing, and inflammation of 
the lungs. In some cases, the patient’s sputum is streaked 
with blood. This phase of the disease is sometimes called 
Loeffler’s syndrome. It is marked by an accumulation of 
parasites in the lung tissue and by eosinophilia (an abnor- 
mal increase in the number of a specific type of white 
blood cell). The intestinal phase of ascariasis is marked 
by stomach pain, cramping, nausea, and intestinal block- 
age in severe cases. 


Toxocariasis 


Toxocariasis is sometimes called visceral larva 
migrans (VLM) because the larval form of the organism 
hatches inside the intestines and migrates throughout the 
body to other organs (viscera). The disease is caused by 
Toxocara canis and T. cati, which live within the 
intestines of dogs and cats. Most human patients are chil- 
dren between the ages of two and four years, who become 
infected after playing in sandboxes or soil contaminated 
by pet feces, although adults are also susceptible. The 
eggs can survive in soil for as long as seven years. 


The organism’s eggs hatch inside the human intes- 
tine and release larvae that are carried in the bloodstream 
to all parts of the body, including the eyes, liver, lungs, 
heart, and brain. The patient usually has a fever, with 
coughing or wheezing and a swollen liver. Some 
patients develop skin rashes and inflammation of the 
lungs. The larvae may survive inside the body for 
months, producing allergic reactions and small granulo- 
mas, which are tissue swellings or growths produced in 
response to inflammation. Infection of the eye can pro- 
duce ocular larva migrans (OLM), which is the first 
symptom of toxocariasis in some patients. 


Trichuriasis 


Trichuriasis, caused by Trichuris trichiura, is some- 
times called whipworm because the organism has a long, 
slender, whiplike front end. The adult worm is slightly 
less than an inch long. Trichuriasis is most common in 
warm, humid climates, including the southeastern United 
States. The number of people with trichuriasis may be as 
high as 800 million worldwide. 


Whipworm larvae hatch from swallowed eggs in the 
small intestine and move on to the upper part of the large 
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intestine, where they attach themselves to the lining. The 
adult worms produce eggs that are passed in the feces and 
mature in the soil. Patients with mild infections may have 
few or no symptoms. In cases of heavy infestation, the 
patient may have abdominal cramps and other symptoms 
resembling amebic dysentery. In children, severe trichuri- 
asis may cause anemia and developmental retardation. 


Diagnosis 


Since the first symptoms of roundworm infection are 
common to a number of illnesses, a doctor is most likely 
to consider the possibility of a parasitic disease on the 
basis of the patient’s history—especially in children. The 
definite diagnosis is based on the results of stool or tissue 
tests. In trichuriasis, adult worms may also be visible in 
the lining of the patient’s rectum. In ascariasis, adult 
worms may appear in the patient’s feces or vomit; they 
can also be detected by x ray and ultrasound. In toxocari- 
asis, larvae are sometimes found in tissue samples taken 
from a granuloma. If a patient with toxocariasis develops 
OLM, it is important to obtain a granuloma sample in 
order to distinguish between OLM and retinoblastoma 
(a type of eye tumor). 


Anisakiasis is one of two roundworm infections that 
cannot be diagnosed from stool specimens. Instead, the 
diagnosis is made by x rays of the patient’s stomach and 
small intestine. The larvae may appear as small threads 
when double contrast x rays are used. In acute cases, the 
doctor may use an endoscope (an instrument for examining 
the interior of a body cavity) to look for or remove larvae. 


Blood tests cannot be used to differentiate among 
different types of roundworm infections, but the presence 
of eosinophilia can help to confirm the diagnosis. 


Patients with trichuriasis or ascariasis should be 
examined for signs of infection by other roundworm 
species; many patients are infected by several parasites at 
the same time. 


Treatment 


Trichuriasis, ascariasis, and toxocariasis are treated 
with anthelminthic medications. These are drugs that 
destroy roundworms either by paralyzing them or by 
blocking them from feeding. Anthelminthic drugs 
include pyrantel pamoate, piperazine, albendazole, and 
mebendazole. Mebendazole cannot be given to pregnant 
women because it may harm the fetus. Treatment with 
anthelminthic drugs does not prevent reinfection. 


There is no drug treatment for anisakiasis; however, 
symptoms usually resolve in one to two weeks when the 
larvae die. In some cases, the larvae are removed with an 
endoscope or by surgery. 
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Patients with an intestinal obstruction caused by 
ascariasis may be given nasogastric suction, followed 
by anthelminthic drugs, in order to avoid surgery. If suc- 
tion fails, the worms must be removed surgically to pre- 
vent intestinal rupture or blockage. 


Prognosis 


The prognosis for recovery from roundworm infec- 
tions is good for most patients. The severity of infection, 
however, varies considerably from person to person. 
Children are more likely to have heavy infestations and 
are also more likely to suffer from malabsorption and 
malnutrition than adults. 


Ascariasis is the only roundworm infection with a 
significant mortality rate. A. lumbricoides grows large 
enough to perforate the bile or pancreatic ducts; in addi- 
tion, a mass of worms in the digestive tract can cause 
rupture or blockage of the intestines. It is estimated that 
20,000 children die every year from intestinal ascariasis. 


Prevention 


There are no effective vaccines against any of the 
soil-transmitted roundworms, nor does infection confer 
immunity. Prevention of infection or reinfection requires 
adequate hygiene and sanitation measures, including reg- 
ular and careful handwashing before eating or touching 
the mouth with the hands. 


With respect to specific infections, anisakiasis can 
be prevented by avoiding raw or improperly prepared 
fish or squid. Trichuriasis, ascariasis, and toxocariasis 
can be prevented by keeping children from playing in 
soil contaminated by human or animal feces; by teaching 
children to wash their hands before eating; and by having 
pets dewormed regularly by a veterinarian. 
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KEY TERMS 


Eosinophilia—An abnormal increase in the num- 
ber of a specific type of white blood cell. 
Eosinophilia is a characteristic of all types of 
roundworm infections. 


Granuloma—A tissue swelling produced in 
response to inflammation. Granulomas are impor- 
tant in diagnosing toxocariasis. 


Loeffler’s syndrome—tThe respiratory phase of 
ascariasis, marked by inflammation of the lungs 
and eosinophilia. 


Nematode—A parasitic roundworm with a long, 
cylindrical body. 


Ocular larva migrans (OLM)—A syndrome associ- 
ated with toxocariasis, in which the eye is invaded 
by migrating larvae. 


Visceral larva migrans (VLM)—Another name for 
toxocariasis. The name is derived from the life 
cycle of the organism. 


Whipworm—Another name for trichuriasis. The 
name comes from the organism’s long whiplike 
front end. 
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Routine urinalysis see Urinalysis 


RSV see Respiratory syncytial virus 
infection 


RTA see Renal tubular acidosis 
RU-486 see Mifepristone 


2925 


suondajul WAOMpUNoY 


Rubella 


| Rubella 


Definition 

Rubella is a highly contagious viral disease, spread 
through contact with discharges from the nose and throat 
of an infected person. Although rubella causes only mild 
symptoms of low fever, swollen glands, joint pain, and a 
fine red rash in most children and adults, it can have 
severe complications for women in their first trimester of 
pregnancy. These complications include severe birth 
defects or death of the fetus. 


Description 


Rubella is also called German measles or three-day 
measles. This disease was once a common childhood ill- 
ness, but its occurrence has been drastically reduced 
since vaccine against rubella became available in 1969. 
In the 20 years following the introduction of the vaccine, 
reported rubella cases dropped 99.6%. Only 229 cases of 
rubella were reported in the United States in 1996. 


Rubella is spread through contact with fluid droplets 
expelled from the nose or throat of an infected person. A 
person infected with the rubella virus is contagious for 
about seven days before any symptoms appear and con- 
tinues to be able to spread the disease for about four days 
after the appearance of symptoms. Rubella has an incu- 
bation period of 12-23 days. 


Although rubella is generally considered a childhood 
illness, people of any age who have not been vaccinated or 
previously caught the disease can become infected. Hav- 
ing rubella once or being immunized against rubella nor- 
mally gives lifetime immunity. This is why vaccination is 
so effective in reducing the number of rubella cases. 


Women of childbearing age who do not have immunity 
against rubella should be the most concerned about getting 
the disease. Rubella infection during the first three months 
of pregnancy can cause a woman to miscarry or cause her 
baby to be born with birth defects. Although it has been 
practically eradicated in the United States, rubella is still 
common in less developed countries because of poor immu- 
nization penetration, creating a risk to susceptible travelers. 
Some countries have chosen to target rubella vaccination to 
females only and outbreaks in foreign-born males have 
occurred on cruise ships and at U.S. summer camps. 


Causes and symptoms 


Rubella is caused by the rubella virus (Rubivirus). 
Symptoms are generally mild, and complications are rare 
in anyone who is not pregnant. 
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A red rash is one characteristic of rubella, or German 
measles, as seen on this man’s arm. (Custom Medical Stock 
Photo. Reproduced by permission.) 


The first visible sign of rubella is a fine red rash that 
begins on the face and rapidly moves downward to cover 
the whole body within 24 hours. The rash lasts about three 
days, which is why rubella is sometimes called the three- 
day measles. A low fever and swollen glands, especially in 
the head (around the ears) and neck, often accompany the 
rash. Joint pain and sometimes joint swelling can occur, 
more often in women. It is quite common to get rubella 
and not show any symptoms (subclinical infection). 


Symptoms disappear within three to four days, 
except for joint pain, which may linger for a week or two. 
Most people recover fully with no complications. Howev- 
er, severe complications may arise in the unborn children 
of women who get rubella during the first three months of 
their pregnancy. These babies may be miscarried or still- 
born. A high percentage are born with birth defects. Birth 
defects are reported to occur in 50% of women who con- 
tract the disease during the first month of pregnancy, 20% 
of those who contract it in the second month, and 10% of 
those who contract it in the third month. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


The most common birth defects resulting from con- 
genital rubella infection are eye defects such as 
cataracts, glaucoma, and blindness; deafness; congeni- 
tal heart defects; and mental retardation. Taken togeth- 
er, these conditions are called congenital rubella syn- 
drome (CRS). The risk of birth defects drops after the 
first trimester, and by the 20th week, there are rarely any 
complications. 


Diagnosis 

The rash caused by the rubella virus and the accom- 
panying symptoms are so similar to other viral infections 
that it is impossible for a physician to make a confirmed 
diagnosis on visual examination alone. The only sure 
way to confirm a case of rubella is by isolating the virus 
with a blood test or in a laboratory culture. 


A blood test is done to check for rubella antibodies. 
When the body is infected with the rubella virus, it pro- 
duces both immunoglobulin G (IgG) and immunoglobu- 
lin M (IgM) antibodies to fight the infection. Once IgG 
exists, it persists for a lifetime, but the special IgM anti- 
body usually wanes over six months. A blood test can be 
used either to confirm a recent infection (IgG and IgM) 
or determine whether a person has immunity to rubella 
(IgG only). The lack of antibodies indicates that a person 
is susceptible to rubella. 


All pregnant women should be tested for rubella 
early in pregnancy, whether or not they have a history of 
vaccination. If the woman lacks immunity, she is coun- 
seled to avoid anyone with the disease and to be vacci- 
nated after giving birth. 


Treatment 


There is no drug treatment for rubella. Bed rest, flu- 
ids, and acetaminophen for pain and temperatures over 
102°F (38.9°C) are usually all that is necessary. 


Babies born with suspected CRS are isolated and 
cared for only by people who are sure they are immune to 
rubella. Congenital heart defects are treated with surgery. 


Alternative treatment 


Rather than vaccinating a healthy child against 
rubella, many alternative practitioners recommend allow- 
ing the child to contract the disease naturally at the age of 
five or six years, since the immunity conferred by con- 
tracting the disease naturally lasts a lifetime. It is, howev- 
er, difficult for a child to contract rubella naturally when 
everyone around him or her has been vaccinated. 


Ayurvedic practitioners recommend making the 
patient comfortable and giving the patient ginger or clove 
tea to hasten the progress of the disease. Traditional Chi- 
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A digitized image of rubella virus particles. (Custom Medical 
Stock Photo. Reproduced by permission.) 


nese medicine uses a similar approach. Believing that 
inducing the skin rash associated with rubella hastens the 
progress of the disease, traditional Chinese practitioners 
prescribe herbs such as peppermint (Mentha piperita) and 
chai-hu (Bupleurum chinense). Cicada is often prescribed 
as well. Western herbal remedies may be used to alleviate 
rubella symptoms. Distilled witch hazel (Hamamelis vir- 
giniana) helps calm the itching associated with the skin 
rash and an eyewash made from a filtered diffusion of 
eyebright (Euphrasia officinalis) can relieve eye discom- 
fort. Antiviral western herbal or Chinese remedies can be 
used to assist the immune system in establishing equilib- 
rium during the healing process. Depending on the 
patient’s symptoms, among the remedies a homeopath 
may prescribe are Belladonna,Pulsatilla, or Phytolacca. 


Prognosis 


Complications from rubella infection are rare in chil- 
dren, pregnant women past the 20th week of pregnancy, 
and other adults. For women in the first trimester of preg- 
nancy, there is a high likelihood of the child being born 
with one or more birth defect. Unborn children exposed 
to rubella early in pregnancy are also more likely to be 
miscarried, stillborn, or have a low birthweight. Although 
the symptoms of rubella pass quickly for the mother, the 
consequences to the unborn child can last a lifetime. 


Prevention 


Vaccination is the best way to prevent rubella and is 
normally required by law for children entering school. 
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Rubella test 


KEY TERMS 


Incubation period—the time it takes for a person 
to become sick after being exposed to a disease. 


Trimester—tThe first third or 13 weeks of pregnancy. 


Rubella vaccine is usually given in conjunction with 
measles and mumps vaccines in a shot referred to as 
MMR (mumps, measles, and rubella). Children receive 
one dose of MMR vaccine at 12-15 months and another 
dose at four to six years. 


Pregnant women should not be vaccinated, and 
women who are not pregnant should avoid conceiving 
for at least three months following vaccination. To date, 
however, accidental rubella vaccinations during pregnan- 
cy have not clearly been associated with the same risk as 
the natural infection itself. Women may be vaccinated 
while they are breastfeeding. People whose immune sys- 
tems are compromised, either by the use of drugs such as 
steroids or by disease, should discuss possible complica- 
tions with their doctor before being vaccinated. 


Resources 
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Tish Davidson 


fl Rubella test 


Definition 


The rubella test is a routine blood test performed as 
part of prenatal care of pregnant women. It is sometimes 
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also used to screen women of childbearing age before the 
first pregnancy. 


Purpose 


The test is given to evaluate whether a woman is 
immune to rubella (German measles) as a result of child- 
hood exposure or immunization, or whether she may be 
presently infected with the disease. The question of a 
current infection is particularly urgent for pregnant 
women. Although the disease itself is not serious in 
adults, it can cause miscarriage, stillbirth, or damage to 
the fetus during the first trimester (three months) of preg- 
nancy. The rubella test is regarded as a more reliable 
indication of the patient’s immune status than her history, 
because reinfection with rubella is possible even after 
immunization. The results of the test may influence deci- 
sions to terminate a pregnancy. 


Description 


The rubella test belongs to a category of blood tests 
called hemagglutination inhibition (HI) tests. Hemaggluti- 
nation refers to the clumping or clustering of red blood cells 
caused by a disease antibody, virus, or certain other sub- 
stances. Inhibition refers to interference with the clumping 
process. The presence of rubella antibodies inhibits the cell 
clumping caused by the rubella virus. Thus, the addition of 
the virus to a sample of the patient’s blood allows a doctor 
to determine the presence and concentration of rubella anti- 
bodies and the patient’s immunity to the disease. 


When a person is infected with the rubella virus, the 
body produces both immunoglobulin G (IgG) and 
immunoglobulin M (IgM) antibodies to fight the infec- 
tion. Once IgG exists, it persists for a lifetime, but the 
special IgM antibody usually wanes over six months. 
The rubella test can either confirm that a recent infection 
has occurred (both IgG and IgM are present) or that a 
patient has immunity to rubella (IgG only is present). 


When the test is performed to confirm the diagnosis 
of rubella in a woman already pregnant, two blood sam- 
ples are drawn. One is drawn during the acute phase of 
the illness about three days after the rash breaks out, and 
the second is drawn during the convalescent phase about 
three weeks later. The specimens are then tested simulta- 
neously by a single laboratory. Alternatively, a pregnant 
woman with a rash suspected to be rubella can be tested 
for IgM antibody. If the test shows that IgM antibody is 
present, then a recent rubella infection has occurred. 


Normal results 
If the patient has been successfully immunized 


against rubella or has had the disease, the HI antibody 
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KEY TERMS 


Antibody—A protein molecule produced by the 
immune system that is specific to a virus, such as 
the rubella virus. The antibody combines with the 
virus and disables it. 


Hemagglutination—The clumping or clustering of 
red blood cells caused by certain viruses, antibod- 
ies, or other substances. 


Inhibition—Restraint of or interference with a bio- 
logical process, such as the clumping of blood cells. 


Titer—The concentration of a substance in a given 
sample of blood or other tissue fluid. 


titer (concentration) will be greater than 1:10-1:20. The 
red blood cells will fail to clump when the rubella virus 
is added to the blood serum. 


In the case of paired testing for pregnant women, a 
fourfold rise in antibody titer between the first and sec- 
ond blood samples indicates the suspicious rash was 
caused by rubella. The alternative test for IgM antibody 
confirms recent rubella infection if IgM is found in the 
patient’s blood. 
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Abnormal results 


If the patient has little or no immunity to rubella, her 
HI antibody titer will be 1:8 or less. Women without 
immunity should receive immunization against rubella 
provided that they avoid pregnancy for a period of three 
months following immunization. Women with disease of 
the immune system or who are taking corticosteroid 
medications should receive immune serum globulin 
rather than rubella vaccine to prevent infection. 


Resources 
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Rubeola see Measles 
Ruptured disk see Herniated disk 
RVT see Renal vein thrombosis 
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| Sacroiliac disease 


Definition 


Sacroiliac disease is high-impact trauma to the 
sacroiliac joint that can cause death or bone and nerve 
damage. 


Description 


The sacroiliac joint is a strong, weight bearing syn- 
ovial joint between the ilium and sacrum bones of the 
pelvis. The bones are held in place and allowed limited 
movements by a system of sacroiliac ligaments. Relax- 
ation of this and other joints and ligaments is important 
during pregnancy and is accomplished by a special hor- 
mone called relaxin. Usually the sacroiliac is damaged 
by high-impact injuries. These injuries may be life 
threatening and mortality is approximately 20% if neigh- 
boring structures are also damaged. Injuries to this area 
often includes neurological deficits. Dislocation and 
nerve damage are frequently missed in the diagnosis. 


Causes and symptoms 


The primary cause of dislocations, fractures, and 
accompanying damage is usually a traumatic accident. 
Patients receiving such injuries require emergency med- 
ical attention. There may be severe blood loss due to 
breakage of large bones and resuscitative measures may 
be required for stabilization. 


Diagnosis 


The diagnosis can be difficult since nerve damage 
can mimic other conditions with similar symptoms (i.e., 
low back pain in persons with sciatica). Additionally 
imaging studies and physical examination maneuvers 
will miss the diagnosis. The definitive method for diag- 
nosing sacroiliac pathology would be injection of local 
anesthetic in the correct area of the affected sacroiliac 
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KEY TERMS 


Herniated disk—A protrusion in a disk located in 
the spinal column. 


Ligament—Fibrous tissue which connect bones. 


Synovial joint—A joint that allows for bone move- 
ment. 


joint. This procedure is usually performed using advance 
guidance systems (CT or fluoroscopic assisted guid- 
ance). If the pain is relieved by anesthetic injection, then 
the diagnosis is confirmed. There are three typical pat- 
terns of pain: pain directly over the joint, pain in the 
groin extending down the affected leg that can mimic the 
signs associated with a herniated lumbar disc, and pain 
widely dispersed in the affected leg. 


Treatment 


Treatment initially can include emergency interven- 
tions, but usually is conservative. Treatment includes 
physical therapy, manipulation, and medications for pain 
control. In some cases a sacroiliac belt can help with 
symptoms. In sacroiliac joint disease that has already 
progressed and is chronic and severe, corrective joint 
fusion may be indicated. 


Prognosis 


Outcome is variable and takes into account the 
extent of injuries, early diagnosis, and responsiveness to 
conservative treatment. 


Prevention 


There is no known prevention since the disease is 
secondary to an accident. 
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Salivary gland scan 


Resources 


BOOKS 

Canale, S., Terry, et al. Campbell s Operative Orthopaedics. 
9th ed. Mosby, Inc., 1998. 

Goetz, Christopher G., et al, eds. Textbook of Clinical Neurolo- 
gy. Ist ed. W. B. Saunders Company, 1999. 

Ruddy, Shaun, et al, eds. Kelly’s Textbook of Rheumatology. 6th 
ed. W. B. Saunders Company, 2001. 

Rockwood, Charles A., and Green, David P. et al. Fractures in 
Adults. 4th ed. Lippincott-Raven Publishers, 1996. 


OTHER 
American Academy of Orthopaedic Surgeons. <http://www. 
aaos.org>. 


Laith Farid Gulli, M.D. 


SAD see Seasonal affective disorder 


l Salivary gland scan 


Definition 


A salivary gland scan is a nuclear medicine test that 
examines the uptake and secretion in the salivary glands 
of a radioactively labeled marker substance. The pattern 
of uptake and secretion shows if these glands are func- 
tioning normally. 


Purpose 


A salivary gland scan is done to help diagnose the 
cause of dry mouth. It is a test that is done when Sjogren’s 
syndrome, salivary duct obstruction, asymmetric hypertro- 
phy, or growths such as Warthin’s tumors are suspected. 


Precautions 


Salivary gland scans are a safe, effective way to 
diagnose problems associated with dry mouth. The level 
of radioactivity in the marker substance is low and poses 
no threat. The only people who should not undergo this 
test are pregnant women. 


Other recent nuclear medicine tests may affect the 
results of this scan. It may be necessary to wait until ear- 
lier radiopharmaceuticals have been cleared from the 
body before undergoing this scan. 


Description 


Salivary gland scan, also called parotid gland scan, 
is a non-invasive test. The patient is positioned under a 
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KEY TERMS 


Hypertrophy—Overgrowth of tissue not due to a 
tumor. 


Parotid Gland—The salivary gland below and in 
front of each ear. 


Radiopharmaceutical—A radioactive pharmaceu- 
tical or chemical (usually radioactive iodine or 
cobalt) used for diagnostic or therapeutic purposes. 


Sjogren’s Syndrome—A disease, often associated 
with rheumatoid arthritis, that causes dry mouth, 
lesions on the skin, and enlargement of the parotid 
glands. It is often seen in menopausal women. 


Warthin’s Tumor—A benign tumor of the parotid 
gland. 


gamma scintillation camera that detects radiation. The 
patient then is injected with a low level radioactive mark- 
er, usually technetium-99m. 


Immediately after the injection, imaging begins. For 
accurate results, the patient must stay still during imag- 
ing. After several images, the patient is given lemon drop 
candies to suck on, which stimulate the salivary glands. 
Another set of images is made for comparison purposes. 
The entire process takes about ten minutes for the injec- 
tion and 30-45 minutes for the scan. 


Preparation 


No special preparations are needed for this test. It is 
not necessary to fast or to restrict medications before test- 
ing. Any blood that needs to be drawn for other tests 
should be taken before the radiopharmaceutical is injected. 


Aftercare 


Patients can return to normal activities immediately. 


Risks 


A salivary gland scan is a safe test. The only risk is 
to the fetus of a pregnant woman. Women who are preg- 
nant should discuss the risks and benefits of this proce- 
dure with their doctor. 


Normal results 


Normally functioning salivary glands take up the 
radiopharmaceutical then secrete it when stimulated by 
the lemon drops. 
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Abnormal results 


Abnormally functioning salivary glands fail to 
exhibit a normal uptake and secretion pattern. This test 
does not differentiate between benign and malignant 
lesions. 


Resources 


OTHER 
“Salivary Gland Scan.” HealthGate Page. <http://www3. 
healthgate.com>. 


Tish Davidson 


I Salivary gland tumors 


Definition 


A salivary gland tumor is an uncontrolled growth of 
cells that originates in one of the many saliva-producing 
glands in the mouth. 


Description 


The tongue, cheeks, and palate (the hard and soft 
areas at the roof of the mouth) contain many glands that 
produce saliva. In saliva there are enzymes, or catalysts, 
that begin the breakdown (digestion) of food while it is 
still in the mouth. The glands are called salivary glands 
because of their function. 


There are three big pairs of salivary glands in addi- 
tion to many smaller ones. The parotid glands, sub- 
mandibular glands and sublingual glands are the large, 
paired salivary glands. The parotids are located inside the 
cheeks, one below each ear. The submandibular glands 
are located on the floor of the mouth, with one on the 
inner side of each part of the lower jaw, or mandible. The 
sublingual glands are also in the floor of the mouth, but 
they are under the tongue. 


The parotids are the salivary glands most often 
affected by tumors. Yet most of the tumors that grow in 
the parotid glands are benign, or not cancerous. Approxi- 
mately 8 out of 10 salivary tumors diagnosed are in a 
parotid gland. One in 10 diagnosed is in a submandibular 
gland. The remaining 10% are diagnosed in other sali- 
vary glands. 


In general, glands more likely to show tumor growth 
are also glands least likely to show malignant tumor 
growth. Thus, although tumors of the sublingual glands are 
rare, almost all of them are malignant. In contrast, about 
one in four tumors of the parotid glands is malignant. 
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A salivary gland with a tumor. (Illustration by Argosy Inc.) 


Cancers of the salivary glands begin to grow in 
epithelial cells, or the flat cells that cover body surfaces. 
Thus, they are called carcinomas, cancers that by defini- 
tion begin in epithelial cells. 


Demographics 


About 7% of all cancers diagnosed in the head and 
neck region are diagnosed in a salivary gland. Men and 
women are at equal risk. 


Causes and symptoms 


When survivors of the 1945 atomic bombings of 
Nagasaki and Hiroshima began to develop salivary gland 
tumors at a high rate, radiation was suspected as a cause. 
Ionizing radiation is a factor that contributes to tumor 
development. So is radiation therapy. Adults who 
received radiation therapy for enlarged adenoids or ton- 
sils when they were children, are at greater risk for sali- 
vary gland tumors. 


There seems to be some link between breast cancer 
and salivary gland tumors. Women with breast cancer are 
more likely to be diagnosed with salivary gland tumors. 
Also linked to salivary gland tumors is alcohol use, expo- 
sure to sunlight (ultraviolet radiation) and hair dye use. 
There is evidence that people infected with herpes viruses 
may be at greater risk for salivary gland tumors. Individu- 
als infected with human immunodeficiency virus (HIV) 
have more salivary gland disease in general, and may be 
at greater risk for salivary gland tumors. 
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Salivary gland tumors 


Symptoms are often absent until the tumor is large 
or has metastasized (spread to other sites). In regular 
dental exams, however, the dentist looks for masses on 
the palate or under the tongue or in the cheeks, and such 
check-ups are a good way to detect tumors early. 


¢ a lump or mass in the mouth 

e swelling in the face 

* pain in the jaw or the side of the face 
e difficulty swallowing 

e difficulty breathing 

e difficulty speaking 


Diagnosis 


A tissue sample will be taken for study via a biopsy. 
Usually an incision is necessary to take the tissue sam- 
ple. Sometimes it is possible to take a tissue sample with 
a needle. 


Magnetic resonance imaging (MRI) and computed 
tomography (CT) scans are also used to evaluate the 
tumor. They help determine whether the cancer has 
spread to sites adjacent to the salivary gland where it is 
found. MRI offers a good way to examine the tonsils and 
the back of the tongue, which are soft tissues. CT is 
tapped as a way of studying the jaw, which is bone. 


Treatment 


To assess the stage of growth of a salivary gland 
tumor, many features are examined, including how big it 
is and the type of abnormal cell growth. Analysis of the 
types of abnormal cell growth in tissue is so specific that 
many salivary gland tumors are given unique names. 


In stage I cancer the tumor is less than one inch in 
size and it has not spread. Stage II salivary gland cancers 
are larger than one inch and smaller than two and one- 
half inches, but they have not spread. Stage III cancers 
are smaller than one inch, but they have spread to a 
lymph node. Stage IV cancers have spread to adjacent 
sites in the head, which may include the base of the skull 
and nearby nerves, or they are larger than two and one- 
half inches and have invaded a lymph node. 


Surgical removal (excision) of the tumor is the most 
common treatment. Chemotherapy and radiation thera- 
py may be part of the treatment, particularly if the cancer 
has metastasized, or spread to other sites. Because there 
are many nerves and blood vessels near the three major 
pairs of salivary glands, particularly the parotids, the 
surgery can be quite complicated. A complex surgery is 
especially true if the tumor has spread. 
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KEY TERMS 


Adenoids—Common name for the pharyngeal 
tonsils, which are lymph masses in the wall of the 
air passageway (pharynx) just behind the nose. 


Biopsy—Tissue sample is taken from the body for 
examination. 


Computed tomography (CT)—x rays are aimed at 
slices of the body (by rotating equipment) and 
results are assembled with a computer to give a 
three-dimensional picture of a structure. 


Lymph—Tissue that is part of the lymphatic sys- 
tem, the system that collects and returns fluid to 
the blood vessels and produces substances that 
fight infection. 


Magnetic resonance imaging (MRI)—Magnetic 
fields and radio frequency waves are used to take 
pictures of the inside of the body. 


Tonsils—Common name for the palatine tonsils, 
which are lymph masses in the back of the mouth, 
on either side of the tongue. 


Alternative treatment 


Any technique, such as yoga, meditation or bio- 
feedback, that helps a patient cope with anxiety over the 
condition and discomfort from treatment is useful and 
should be explored as an option. 


Prognosis 


Tumors in small salivary glands that are localized 
can usually be removed without much difficulty. The out- 
look for survival once the tumor is removed is very good 
if it has not metastasized. 


For parotid cancers, the five-year survival rate is 
more than 85% whether or not a lymph node is involved 
at diagnosis. Ten-year survival rate is just under 50%. 


Most early stage salivary gland tumors are removed, 
and they do not return. Those that do return, or recur, are 
the most troublesome and reduce the chance an individ- 
ual will remain cancer-free. 


Prevention 


Minimizing intake of beverages containing alcohol 
may be important. Avoiding unnecessary exposure of the 
head to radiation and to sunlight may also be considered 
preventative. Anything that reduces the risk of contract- 
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ing a sexually transmitted disease, such as the use of con- 
doms, also may lower the risk of salivary gland cancer. 


Resources 


BOOKS 

Atkinson, Lucy Jo and Nancymarie Fortunato. Chapter 36, 
Head and Neck Surgery. Berry & Kohn’s Operating Room 
Technique. St. Louis: Mosby, 1996. 


ORGANIZATIONS 

SPOHNC, Support for People with Oral and Head and Neck 
Cancer. P.O. Box 53, Locust Valley, NY 11560-0053. 800- 
377-0928. <http://www.spohnc.org>. 


OTHER 

“Oral Cavity and Pharyngeal Cancer.” Online text. American 
Cancer Society. Revised 05/22/2000. <http://www3. 
cancer.org/cancerinfo/load_cont.asp?st=tr&ct=60& 
language=English>. 


Diane M. Calabrese 


f Salmonella food poisoning 


Definition 


Salmonella food poisoning is a bacterial food poi- 
soning caused by the Salmonella bacterium. It results in 
the swelling of the lining of the stomach and intestines 
(gastroenteritis). While domestic and wild animals, 
including poultry, pigs, cattle, and pets such as turtles, 
iguanas, chicks, dogs, and cats can transmit this illness, 
most people become infected by ingesting foods contam- 
inated with significant amounts of Salmonella. 


Description 


Salmonella food poisoning occurs worldwide, how- 
ever it is most frequently reported in North America and 
Europe. Only a small proportion of infected people are 
tested and diagnosed, and as few as 1% of cases are actu- 
ally reported. While the infection reate may seem rela- 
tively low, even an attack rate of less than 0.5% in such a 
large number of exposures results in many infected indi- 
viduals. The poisoning typically occurs in small, local- 
ized outbreaks in the general population or in large out- 
breaks in hospitals, restaurants, or institutions for chil- 
dren or the elderly. In the United States, Salmonella is 
responsible for about 15% of all cases of food poisoning. 


Improperly handled or undercooked poultry and eggs 
are the foods which most frequently cause Salmonella 
food poisoning. Chickens are a major carrier of Salmonel- 
la bacteria, which accounts for its prominence in poultry 
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Salmonella enteritidis. Exposure to this bacterium usually 
occurs by contact with contaminated food. (Photograph by 
Oliver Meckes, Photo Researchers, Inc. Reproduced by permis- 
sion.) 


products. However, identifying foods which may be conta- 
minated with Salmonella is particularly difficult because 
infected chickens typically show no signs or symptoms. 
Since infected chickens have no identifying characteris- 
tics, these chickens go on to lay eggs or to be used as meat. 


At one time, it was thought that Salmonella bacteria 
were only found in eggs which had cracked, thus allow- 
ing the bacteria to enter. Ultimately, it was learned that, 
because the egg shell has tiny pores, even uncracked eggs 
which sat for a time on a surface (nest) contaminated 
with Salmonella could themselves become contaminated. 
It is known also that the bacteria can be passed from the 
infected female chicken directly into the substance of the 
egg before the shell has formed around it. 


Anyone may contract Salmonella food poisoning, 
but the disease is most serious in infants, the elderly, and 
individuals with weakened immune systems. In these 
individuals, the infection may spread from the intestines 
to the blood stream, and then to other body sites, causing 
death unless the person is treated promptly with antibi- 
otics. In addition, people who have had part or all of their 
stomach or their spleens removed, or who have sickle 
cell anemia, cirrhosis of the liver, leukemia, lymphoma, 
malaria, louse-borne relapsing fever, or Acquired 
Immunodeficiency Syndrome (AIDS) are particularly 
susceptible to Salmonella food poisoning. 


Causes and symptoms 


Salmonella food poisoning can occur when someone 
drinks unpasteurized milk or eats undercooked chicken 
or eggs, or salad dressings or desserts which contain raw 
eggs. Even if Salmonella-containing foods such as chick- 
en are thoroughly cooked, any food can become contami- 
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Salmonella food poisoning 


nated during preparation if conditions and equipment for 
food preparation are unsanitary. 


Other foods can then be accidentally contaminated if 
they come into contact with infected surfaces. In addi- 
tion, children have become ill after playing with turtles 
or iguanas, and then eating without washing their hands. 
Because the bacteria are shed in the feces for weeks after 
infection with Salmonella, poor hygiene can allow such a 
carrier to spread the infection to others. 


Symptoms appear about one-two days after infec- 
tion, and include fever (in 50% of patients), nausea and 
vomiting, diarrhea, and abdominal cramps and pain. 
The diarrhea is usually very liquid, and rarely contains 
mucus or blood. Diarrhea usually lasts for about four 
days. The illness usually ends in about five-seven days. 


Serious complications are rare, occurring most often 
in individuals with other medical illnesses. Complica- 
tions occur when the Salmonella bacteria make their way 
into the bloodstream (bacteremia). Once in the blood- 
stream, the bacteria can enter any organ system through- 
out the body, causing disease. Other infections which can 
be caused by Salmonella include: 


e bone infections (osteomyelitis) 
e joint infections (arthritis) 
e infection of the sac containing the heart (pericarditis) 


e infection of the tissues which cover the brain and spinal 
cord (meningitis) 


e infection of the liver (hepatitis) 
e lung infections (pneumonia) 


e infection of aneurysms (aneurysms are abnormal out- 
pouchings which occur in weak areas of the walls of 
blood vessels) 


e infections in the center of already-existing tumors or 
cysts 


Diagnosis 


Under appropriate laboratory conditions, Salmonella 
can be grown and then viewed under a microscope for 
identification. Early in the infection, the blood is far 
more likely to positively show a presence of the Salmo- 
nella bacterium when a sample is grown on a nutrient 
substance (culture) for identification purposes. Eventual- 
ly, however, positive cultures can be obtained from the 
stool and in some cases from a urine culture. 


Treatment 


Even though Salmonella food poisoning is a bacterial 
infection, most practitioners do not treat simple cases 
with antibiotics. Studies have shown that using antibiotics 
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does not usually reduce the length of time that the patient 
is ill. Paradoxically, it appears that antibiotics do, howev- 
er, cause the patient to shed bacteria in their feces for a 
longer period of time. In order to decrease the length of 
time that a particular individual is a carrier who can 
spread the disease, antibiotics are generally not given. 


In situations where an individual has a more severe 
type of infection with Salmonella bacteria, a number of 
antibiotics may be used. Chloramphenicol was the first 
antibiotic successfully used to treat Salmonella food poi- 
soning. It is still a drug of choice in developing countries 
because it is so inexpensive, although some resistance 
has developed to it. Ampicillin and trimethoprim-sulfon- 
amide have been used successfully in the treatment of 
infections caused by chloramphenicol-resistant strains. 
Newer types of anibiotics, such as cephalosporin or 
quinolone, are also effective. These drugs can be given 
by mouth or through a needle in the vein (intravenously) 
for very ill patients. With effective antibiotic therapy, 
patients feel better in 24—48 hours, the temperature 
returns to normal in three to five days, and the patient is 
generally recovered by 10-14 days. 


Alternative treatment 


A number of alternative treatments have been rec- 
ommended for food poisoning. One very effective treat- 
ment that is stongly recommended is supplementation 
with Lactobacillus acidophilus, L. bulgaricus, and/or 
Bifidobacterium to restore essential bacteria in the diges- 
tive tract. These preparations are available as powders, 
tablets, or capsules from health food stores; yogurt with 
live L. acidophilus cultures can also be eaten. Fasting or 
a liquid-only diet is often used for food poisoning. 
Homeopathic treatment can work very effectively in the 
treatment of Salmonella food poisoning. The appropriate 
remedy for the individual and his/her symptoms must be 
used to get the desired results. Some examples of reme- 
dies commonly used are Chamomilla, Nux vomica, 
Ipecac, and Colchicum. Juice therapy, including carrot, 
beet, and garlic juices, is sometimes recommended, 
although it can cause discomfort for some people. Char- 
coal tablets can help absorb toxins and remove them 
from the digestive tract through bowel elimination. A 
variety of herbs with antibiotic action, including citrus 
seed extract, goldenseal (Hydrastis canadensis), and 
Oregon grape (Mahonia aquifolium), may also be effec- 
tive in helping to resolve cases of food poisoning. 


Prognosis 


The prognosis for uncomplicated cases of Salmonel- 
la food poisoning is excellent. Most people recover com- 
pletely within a week’s time. In cases where other med- 
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KEY TERMS 


Carrier—Someone who has an organism (bacte- 
ria, virus, fungi) in his or her body, without signs of 
illness. The individual may therefore pass the 
organism on to others. 


Gastroenteritis—Inflammation of the stomach and 
intestines. Usually causes nausea, vomiting, diar- 
rhea, abdominal pain and cramps. 


ical problems complicate the illness, prognosis depends 
on the severity of the other medical conditions, as well as 
the specific organ system infected with Salmonella. 


Prevention 


Prevention of Salmonella food poisoning involves 
the proper handling and cooking of foods likely to carry 
the bacteria. This means that recipes utilizing uncooked 
eggs (Caesar salad dressing, meringue toppings, mouss- 
es) need to be modified to eliminate the raw eggs. Not 
only should chicken be cooked thoroughly, until no pink 
juices flow, but all surfaces and utensils used on raw 
chicken must be carefully cleaned to prevent Salmonella 
from contaminating other foods. Careful handwashing is 
a must before, during, and after all food preparation 
involving eggs and poultry. Handwashing is also impor- 
tant after handling and playing with pets such as turtles, 
iguanas, chicks, dogs and cats. 


Resources 


BOOKS 

“Enterobacteriaceae.” In Sherris Medical Microbiology: An 
Introduction to Infectious Diseases. 3rd ed. Ed. Kenneth J. 
Ryan. Norwalk, CT: Appleton & Lange, 1994. 

Keusch, Gerald T. “Salmonellosis.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley & 
Sons, 1995. 


ORGANIZATIONS 

Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 


Rosalyn Carson-DeWitt, MD 


Salmonella paratyphi infection see 
Paratyphoid fever 
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Salmonella typhi infection see Typhoid fever 


i Salpingectomy 


Definition 


Salpingectomy is the removal of one or both of a 
woman’s fallopian tubes, the tubes through which an egg 
travels from the ovary to the uterus. 


Purpose 


A salpingectomy may be performed for several dif- 
ferent reasons. Removal of one tube (unilateral salp- 
ingectomy) is usually performed if the tube has become 
infected (a condition known as salpingitis). 


Salpingectomy is also used to treat an ectopic preg- 
nancy, a condition in which a fertilized egg has implant- 
ed in the tube instead of inside the uterus. In most cases, 
the tube is removed only after drug treatments designed 
to save the structure have failed. (Women with one 
remaining fallopian tube are still able to get pregnant and 
carry a pregnancy to term.) The other alternative to salp- 
ingectomy is surgery to remove the fetus from the fallop- 
ian tube, followed by surgery to repair the tube. 


A bilateral salpingectomy (removal of both the 
tubes) is usually done if the ovaries and uterus are also 
going to be removed. If the fallopian tubes and the 
ovaries are both removed at the same time, this is called a 
salpingo-oophorectomy. A salpingo-oophorectomy is 
necessary when treating ovarian and endometrial can- 
cer because the fallopian tubes and ovaries are the most 
common sites to which cancer may spread. 


Description 


Regional or general anesthesia may be used. Often a 
laparoscope (a hollow tube with a light on one end) is used 
in this type of operation, which means that the incision can 
be much smaller and the recovery time much shorter. 


In this procedure, the surgeon makes a small inci- 
sion just beneath the navel. The surgeon inserts a short 
hollow tube into the abdomen and, if necessary, pumps in 
carbon dioxide gas in order to move intestines out of the 
way and better view the organs. After a wider double 
tube is inserted on one side for the laparoscope, another 
small incision is made on the other side through which 
other instruments can be inserted. After the operation is 
completed, the tubes and instruments are withdrawn. The 
tiny incisions are sutured and there is very little scarring. 
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Salpingectomy 


KEY TERMS 


Ectopic pregnancy—tThe development of a fetus at 
a site other than the inside of the uterus; most com- 
monly, the egg implants itself in the fallopian tube. 


Laparoscope—A surgical instrument with a light 
attached that is inserted through the abdominal 
wall to allow the surgeon to see the organs in the 
abdomen. 


In the case of a pelvic infection, the surgeon makes a 
horizontal (bikini) incision 4-6 in (10-15 cm) long in the 
abdomen right above the pubic hairline. This allows the 
doctor to remove the scar tissue. (Alternatively, a sur- 
geon may use a vertical incision from the pubic bone 
toward the navel, although this is less common.) 


Preparation 


The patient is given an injection an hour before 
surgery to encourage drowsiness. 


Aftercare 


Aftercare varies depending on whether the tube was 
removed by laparoscopy or through an abdominal inci- 
sion. Even when major surgery is performed, most women 
are out of bed and walking around within three days. With- 
in a month or two, a woman can slowly return to normal 
activities such as driving, exercising, and working. 


Risks 


All surgery, especially under general anesthesia, car- 
ries certain risks, such as the risk of scarring, hemorrhag- 
ing, infection, and reactions to the anesthesia. Pelvic 
surgery can also cause internal scarring which can lead to 
discomfort years afterward. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

The Surgery Book: An Illustrated Guide to 73 of the Most Com- 
mon Operations. Ed. Robert M. Younson, et al. New York: 
St. Martin’s Press, 1993. 


ORGANIZATIONS 

National Women’s Health Resource Center. 120 Albany St., 
Suite 820, New Brunswick, NJ 08901. (877) 986-9472. 
<http://www.healthywomen.org>. 


Carol A. Turkington 
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Salpingitis see Pelvic inflammatory disease 


i Salpingo-oophorectomy 


Definition 


The surgical removal of a fallopian tube and an ovary. 


Purpose 


This surgery is performed to treat ovarian or other 
gynecological cancers, or infections as a result of pelvic 
inflammatory disease. Occasionally, removal of one or 
both ovaries may be done to treat endometriosis. If only 
one tube and ovary are removed, the woman may still be 
able to conceive and carry a pregnancy to term. 


Description 


If the procedure is performed through a laparoscope, 
the surgeon can avoid a large abdominal incision and can 
shorten recovery. With this technique, the surgeon makes 
a small cut through the abdominal wall just below the 
navel. When the laparoscope is used, the patient can be 
given either regional or general anesthesia; if there are no 
complications, the patient can leave the hospital in a day 
or two. 


If a laparoscope is not used, the surgery involves an 
incision 4—6 in (10-15 cm) long into the abdomen either 
extending vertically up from the pubic bone toward the 
navel, or horizontally (the “bikini incision”) across the 
pubic hairline. The scar from a bikini incision is less 
noticeable, but some surgeons prefer the vertical incision 
because it provides greater visibility while operating. 


Preparation 


A spinal block or general anesthesia may be given 
before surgery. 


Aftercare 


If performed through an abdominal incision, salpin- 
go-oophorectomy is major surgery that requires three to 
six weeks for full recovery. However, if performed 
laparascopically, the recovery time can be much shorter. 
There may be some discomfort around the incision for 
the first few days after surgery, but most women are 
walking around by the third day. Within a month or so, 
patients can gradually resume normal activities such as 
driving, exercising, and working. 
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Immediately following the operation, the patient 
should avoid sharply flexing the thighs or the knees. Per- 
sistent back pain or bloody or scanty urine indicates that 
a ureter may have been injured during surgery. 


If both ovaries are removed in a premenopausal 
woman as part of the operation, the sudden loss of estro- 
gen will trigger an abrupt premature menopause that 
may involve severe symptoms of hot flashes, vaginal dry- 
ness, painful intercourse, and loss of sex drive. (This is 
also called “surgical menopause.) In addition to these 
symptoms, women who lose both ovaries also lose the 
protection these hormones provide against heart disease 
and osteoporosis many years earlier than if they had 
experienced natural menopause. Women who have had 
their ovaries removed are seven times more likely to 
develop coronary heart disease and much more likely to 
develop bone problems at an early age than are pre- 
menopausal women whose ovaries are intact. 


For these reasons, some form of estrogen replace- 
ment therapy (ERT) may be prescribed to relieve the 
symptoms of surgical menopause and to help prevent 
heart and bone disease. 


In addition, to help offset the higher risks of heart 
and bone disease after loss of the ovaries, women should 
get plenty of exercise, maintain a low-fat diet, and ensure 
intake of calcium is adequate. 


Reaction to the removal of fallopian tubes and 
ovaries depends on a wide variety of factors, including 
the woman’s age, the condition that required the surgery, 
her reproductive history, how much social support she 
has, and any previous history of depression. Women who 
have had many gynecological surgeries or chronic pelvic 
pain seem to have a higher tendency to develop psycho- 
logical problems after the surgery. 


Risks 


Major surgery always involves some risk, including 
infection, reactions to the anesthesia, hemorrhage, and 
scars at the incision site. Almost all pelvic surgery causes 
some internal scars, which, in some cases, can cause dis- 
comfort years after surgery. 


Resources 


BOOKS 

Carlson, Karen J., Stephanie A. Eisenstat, and Terra Ziporyn. 
The Harvard Guide to Women’s Health. Cambridge, MA: 
Harvard University Press, 1996. 

Landau, Carol. The Complete Book of Menopause: Every 
Woman's Guide to Good Health. New York: G. P. Put- 
nam’s Sons, 1994. 

Notelovitz, Morris, and Diana Tonnessen. Estrogen: Yes or No? 
New York: St. Martin’s Press, 1993. 
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KEY TERMS 


Androgens—Hormones (specifically testosterone) 
responsible for male sex characteristics. 


Endometriosis—A painful disease in which cells 
from the lining of the uterus (endometrium) aren’t 
shed during menstruation, but instead attach 
themselves to other organs in the pelvic cavity. The 
condition is hard to diagnose and often causes 
severe pain as well as infertility. 


Fallopian tubes—Tubes that extend from either 
end of the uterus that convey the egg from the 
ovary to the uterus during each monthly cycle. 
Ureter—The tube that carries urine from the blad- 
der to the kidneys. 


Ryan, Kenneth J., Ross S. Berkowitz, and Robert L. Barbieri. 
Kistner’s Gynecology. 6th ed. St. Louis: Mosby, 1995. 


ORGANIZATIONS 
Midlife Women’s Network. 5129 Logan Ave. S., Minneapolis, 
MN 55419.(800) 886-4354. 


Carol A. Turkington 


San Joaquin fever see Coccidioidomycosis 


Sanfilippo’s syndrome see 
Mucopolysaccharidoses 


Saquinavir see Protease inhibitors 


i Sarcoidosis 


Definition 


Sarcoidosis is a disease which can affect many 
organs within the body. It causes the development of 
granulomas. Granulomas are masses resembling little 
tumors. They are made up of clumps of cells from the 
immune system. 


Description 


Sarcoidosis is a very puzzling disorder. In addition to 
having no clear-cut understanding of the cause of sar- 
coidosis, researchers are also puzzled by its distribution in 
the world population. In the United States, for example, 
10-17 times as many African-Americans are affected as 
white Americans. In Europe, whites are primarily affected. 
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SISOpIODJES 


Sarcoidosis 


Prevalence is a way of measuring the number of peo- 
ple affected per 100,000 people in a given population. The 
prevalence figures for sarcoidosis are very unusual. In the 
United States, prevalence figures range from five 
(5/100,000 in the United States) for whites to 40 for 
blacks. In Europe, prevalence ranges from three in Poland, 
to 10 in France, to 64 in Sweden, to 200 for Irish women 
living in London. Furthermore, a person from a group with 
very low prevalence who leaves his or her native land for a 
second location with a higher prevalence will then have 
the same risk as anyone living in that second location. 


Sarcoidosis affects both men and women, although 
women are more likely to have the disorder. The average 
age for diagnosis is around 20-40 years. 


Causes and symptoms 


The cause of sarcoidosis is not known. Because the 
granulomas are primarily made up of cells from the 
immune system (macrophages and lymphocytes), an 
immune connection is strongly suspected. One of the 
theories which has been put forth suggests that exposure 
to some toxic or infectious material starts up an immune 
response. For some reason, the body is unable to stop the 
response, and it spreads from the original organ to other 
organs. 


Because sarcoidosis has been noted to occur in fami- 
ly groups, a genetic cause has also been suggested. 
Research shows that identical twins are more likely to 
both have sarcoidosis than are nonidentical twins or 
other siblings. 


Some cases of sarcoidosis occur without the patient 
even noting any symptoms. These cases are often discov- 
ered by chance during routine chest x rays. Most cases of 
sarcoidosis, however, begin with very nonspecific symp- 
toms, such as decreased energy, weakness, and a dry 
cough. Occasionally, the cough is accompanied by some 
mild pain in the breastbone (sternum). Some patients 
note that they are having unusual shortness of breath 
while exercising. Some patients develop fever, decreased 
appetite, and weight loss. 


Virtually every system of the body has the potential 
to suffer the effects of sarcoidosis: 


e tender reddish bumps (nodules) or patches often appear 
on the skin 


e the eyes may become red and teary, and the vision blur- 
ry 
e the joints may become swollen and painful (arthritis) 


e lymph nodes in the neck, armpits, and groin become 
enlarged and tender, lymph nodes within the chest, 
around the lungs, also become enlarged 
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e fluid may accumulate around the lungs (pleural effu- 
sion), making breathing increasingly difficult 


e nasal stuffiness is common, as well as a hoarse sound to 
the voice 


e cysts in the bone may cause pain in the hands and feet, 
or in other bony areas 


e the bone marrow may decrease the production of all 
blood cells; decreased number of red blood cells causes 
anemia, fewer white blood cells increases the chance of 
infections, fewer platelets can increase the chance of 
bleeding 


the body’s ability to process calcium often becomes 
abnormal, so that excess calcium passes through the 
kidneys and into the urine; this may cause kidney 
stones to form 


the liver may become enlarged 


the heart may suffer a variety of complications, includ- 
ing abnormal or missed beats (arrhythmias), inflam- 
mation of the covering of the heart (pericarditis), and 
an increasing tendency toward weak, ineffective pump- 
ing of the blood (heart failure) 


the nervous system may display the effects of sarcoido- 
sis by hearing loss, chronic inflammation of the cover- 
ings of the brain and spinal cord (meningitis), abnor- 
malities of the nerve that is involved in vision (optic 
nerve dysfunction), seizures, and the development of 
psychiatric disorders 


Any, all, or even none of the above symptoms may 
be present in sarcoidosis. 


Diagnosis 


Diagnosis depends on information from a number of 
sources, including the patient’s symptoms, the physical 
examination, x-ray pictures of the chest, and a number 
of other laboratory examinations of blood or other tissue. 
None of these categories of information are sufficient to 
make the diagnosis of sarcoidosis. There is no one test or 
sign or symptom which clearly points to sarcoidosis, 
excluding all other types of diseases. This is because 
nearly all of the symptoms and laboratory results in sar- 
coidosis also occur in other diseases. Diagnosis, then, 
requires careful consideration of many facts. 


The physical examination in sarcoidosis may reveal 
the characteristic skin lesions. Wheezes may be heard 
throughout the lungs. The liver may be enlarged. Exami- 
nation of the eyes using a special light called a slit-lamp 
may reveal changes indicative of sarcoidosis. 


The chest x ray will show some pattern of abnormali- 
ties, which may include enlargement of the lymph nodes 


GALE ENCYCLOPEDIA OF MEDICINE 2 


which drain the lung, scarring and abnormalities to the tis- 
sue of the lungs, and fluid accumulation around the lungs. 


Lung function tests measure such things as the 
amount of air an individual can breathe in and breathe 
out, the speed at which the air flows in and out, and the 
amount of air left in the lung after blowing out as much 
as possible in one second. A variety of lung function tests 
may show abnormal results in sarcoidosis. 


Other types of tests may be abnormal in sarcoidosis. 
The abnormal test results may also indicate other diseases. 
They include an elevation of a substance called angiotensin- 
converting enzyme in the blood, and an increased amount of 
calcium present in 24 hours worth of urine. 


Bronchoscopy is a very helpful diagnostic test. This 
involves passing a tiny tube (bronchoscope) through the 
nose or mouth, down the trachea, and into the airways 
(bronchial tubes). The bronchial tubes can be inspected 
through the bronchoscope. The bronchoscope is also 
designed in such a way as to allow biopsies to be obtained. 
Bronchoalveolar lavage involves washing the surfaces 
with a sterile saltwater (saline) solution. The saline is then 
retrieved and examined in a laboratory. Cells and debris 
from within the bronchial tubes and the tiny sacs of the 
lung (the alveoli) will be obtained in this way, and can be 
studied for the presence of an abnormally large number of 
white blood cells. A tiny piece of the lung tissue can also 
be obtained through the bronchosocope. This can be stud- 
ied under a microscope to look for the characteristic gran- 
ulomas and inflammation of sarcoidosis. 


A gallium 67 scan involves the injection of a 
radioactive material called gallium 67. In sarcoidosis, 
areas of the body which are inflamed will retain the galli- 
um 67. These areas will then show up on the scan. 


Treatment 


Many cases of sarcoidosis resolve without treat- 
ment. If treatment is needed, the most effective one for 
sarcoidosis is the administration of steroid medications. 
These medications work to decrease inflammation 
throughout the body. The long-term use of steroid med- 
ications has serious potential side-effects. Patients are 
only treated with steroids when the problems caused by 
sarcoidosis are particularly serious. Many cases of sar- 
coidosis resolve without treatment. 


Prognosis 


The prognosis for sarcoidosis is quite good. About 
60-70% of the time, sarcoidosis cures itself within a year 
or two. In about 20-30% of patients, permanent damage 
occurs to the lungs. About 15-20% of all patients go on 
to develop a chronic, relapsing form of sarcoidosis. 
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KEY TERMS 


Granuloma—Masses made up of a variety of 
immune cells, as well as fibroblasts (cells which 
make up connective tissue). 


Immune system—The system of specialized 
organs, lymph nodes, and blood cells throughout 
the body which work together to prevent foreign 
invaders (bacteria, viruses, fungi, etc.) from taking 
hold and growing. 


Death can be blamed on sarcoidosis in about 10% of all 
sarcoidosis cases. 


Prevention 


Until researchers are able to pinpoint the cause of 
sarcoidosis, there will be no available recommendations 
for how to prevent it. 


Resources 


BOOKS 

Crystal, Ronald G. “Sarcoidosis.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 


PERIODICALS 

Gottlieb, Jonathan E., et al. “Outcome in Sarcoidosis: the Rela- 
tionship of Relapse to Corticosteroid Therapy.” Chest 111, 
no. 3 (Mar. 1997): 623+. 

Newman, Lee S., et al. “Sarcoidosis.” The New England Jour- 
nal of Medicine 336, no. 17 (24 Apr. 1997): 1224+. 

Zitkus, Bruce S. “Sarcoidosis: Varied Symptoms Often Impede 
Diagnosis of this Multisystem Disorder.” American Jour- 
nal of Nursing 97, no. 10 (Oct. 1997): 40+. 


Rosalyn Carson-DeWitt, MD 


i Sarcomas 


Definition 


A sarcoma is a bone tumor that contains cancer 
(malignant) cells. A benign bone tumor is an abnormal 
growth of noncancerous cells. 


Description 


A primary bone tumor originates in or near a bone. 
Most primary bone tumors are benign, and the cells that 
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compose them do not spread (metastasize) to nearby tis- 
sue or to other parts of the body. 


Malignant primary bone tumors account for fewer 
than 1% of all cancers diagnosed in the United States. 
They can infiltrate nearby tissues, enter the bloodstream, 
and metastasize to bones, tissues, and organs far from the 
original malignancy. Malignant primary bone tumors are 
characterized as either: 


e bone cancers which originate in the hard material of the 
bone. 


e soft-tissue sarcomas which begin in blood vessels, 
nerves, or tissues containing muscles, fat, or fiber. 


Types of bone tumors 


Osteogenic sarcoma, or osteosarcoma, is the most 
common form of bone cancer, accounts for 6% of all 
instances of the disease, and for about 5% of all cancers 
that occur in children. Nine hundred new cases of 
osteosarcoma are diagnosed in the United States every 
year. The disease usually affects teenagers, and is almost 
twice as common in boys as in girls. 


Osteosarcomas, which grow very rapidly, can devel- 
op in any bone but most often occur along the edge or on 
the end of one of the fast-growing long bones that support 
the arms and legs. About 80% of all osteosarcomas devel- 
op in the parts of the upper and lower leg nearest the knee 
(the distal femur or in the proximal tibia). The next likely 
location for an osteosarcoma is the bone of the upper arm 
closest to the shoulder (the proximal humerus). 


Ewing’s sarcoma is the second most common form of 
childhood bone cancer. Accounting for fewer than 5% of 
bone tumors in children, Ewing’s sarcoma usually begins 
in the soft tissue (the marrow) inside bones of the leg, hips, 
ribs, and arms. It rapidly infiltrates the lungs, and may 
metastasize to bones in other parts of the body. 


More than 80% of patients who have Ewing’s sarco- 
ma are white, and the disease most frequently affects 
children between ages 5-9, and young adults between 
ages 20-30. About 27% of all cases of Ewing’s sarcoma 
occur in children under age 10, and 64% occur in adoles- 
cents between ages 10-20. 


Chondrosarcomas are cancerous bone tumors that 
most often appear in middle age. Usually originating in 
strong connective tissue (cartilage) in ribs or leg or hip 
bones, chondrosarcomas grow slowly. They rarely spread 
to the lungs. It takes years for a chondrosarcoma to 
metastasize to other parts of the body, and some of these 
tumors never spread. 


Parosteal osteogenic sarcomas, fibrosarcomas, and 
chordomas are rare. Parosteal osteosarcomas generally 
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involve both the bone and the membrane that covers it. 
Fibrosarcomas originate in the ends of the bones in the 
arm or leg, and then spread to soft tissue. Chordomas 
develop on the skull or spinal cord. 


Osteochondromas, which usually develop between 
age 10-20, are the most common noncancerous primary 
bone tumors. Giant cell tumors generally develop in a 
section of the thigh bone near the knee. Giant cell tumors 
are originally benign but sometimes become malignant. 


Causes and symptoms 


The cause of bone cancer is unknown, but the ten- 
dency to develop it may be inherited. Children who have 
bone tumors are often tall for their age, and the disease 
seems to be associated with growth spurts that occur dur- 
ing childhood and adolescence. Injuries can make the 
presence of tumors more apparent but do not cause them. 


A bone that has been broken or exposed to high 
doses of radiation used to treat other cancers is more 
likely than other bones to develop osteosarcoma. A histo- 
ry of noncancerous bone disease also increases bone- 
cancer risk. 


The amount of radiation in diagnostic x rays poses 
little or no danger of bone-cancer development, but chil- 
dren who have a family history of the most common 
childhood cancer of the eye (retinoblastoma), or who 
have inherited rare cancer syndromes have a greater- 
than-average risk of developing bone cancer. Exposure to 
chemicals found in some paints and dyes can slightly 
raise the risk. 


Both benign and malignant bone tumors can distort 
and weaken bone and cause pain, but benign tumors are 
generally painless and asymptomatic. 


It is sometimes possible to feel a lump or mass, but 
pain in the affected area is the most common early symp- 
tom of bone cancer. Pain is not constant in the initial 
stages of the disease, but it is aggravated by activity and 
may be worse at night. If the tumor is located on a leg 
bone, the patient may limp. Swelling and weakness of the 
limb may not be noticed until weeks after the pain began. 


Other symptoms of bone cancer include: 
e a bone that breaks for no apparent reason 
e difficulty moving the affected part of the body 
e fatigue 
e fever 
e a lump on the trunk, an arm or leg, or another bone 
e persistent, unexplained back pain 


e weight loss 
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Diagnosis 


Physical examination and routine x rays may yield 
enough evidence to diagnose benign bone tumors, but 
removal of tumor tissue for microscopic analysis (biop- 
sy) is the only sure way to rule out malignancy. 


A needle biopsy involves using a fine, thin needle to 
remove small bits of tumor, or a thick needle to extract 
tissue samples from the innermost part (the core) of the 
growth. An excisional biopsy is the surgical removal of a 
small, accessible tumor. An incisional biopsy is per- 
formed on tumors too large or inaccessible to be com- 
pletely removed. The surgeon performing an incisional 
biopsy cuts into the patient’s skin and removes a portion 
of the exposed tumor. Performed under local or general 
anesthetic, biopsy reveals whether a tumor is benign or 
malignant and identifies the type of cancer cells the 
malignant tumor contains. 


Bone cancer is usually diagnosed about three 
months after symptoms first appear, and 20% of malig- 
nant tumors have metastasized to the lungs or other parts 
of the body by that time. 


Imaging techniques 


The following procedures are used, in conjunction 
with biopsy, to diagnose bone cancer: 


e Bone x rays. These x rays usually provide a clear image 
of osteosarcomas. 


e Computerized axial tomography (CAT scan) is a spe- 
cialized x ray that uses a rotating beam to obtain 
detailed information about an abnormality and its phys- 
ical relationship to other parts of the body. A CAT scan 
can differentiate between osteosarcomas and other 
types of bone tumors, illustrate how tumor cells have 
infiltrated other tissues, and help surgeons decide 
which portion of a growth would be best to biopsy. 
Because more than four of every five malignant bone 
tumors metastasize to the lungs, a CAT scan of the 
chest is performed to see if these organs have been 
affected. Chest and abdominal CAT scans are used to 
determine whether Ewing’s sarcoma has spread to the 
lungs, liver, or lymph nodes. 


Magnetic resonance imaging (MRI) is a specialized 
scan that relies on radio waves and powerful magnets 
to reflect energy patterns created by tissue abnormali- 
ties and specific diseases. An MRI provides more 
detailed information than does a CAT scan about 
tumors and marrow cavities of the bone, and can some- 
times detect clusters of cancerous cells that have sepa- 
rated from the original tumor. This valuable informa- 
tion helps surgeons select the most appropriate 
approach for treatment. 
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A specimen of a femur bone indicating the cancerous 
growth around the knee. Osteosarcoma is the most com- 
mon primary cancer of the bone. (Photo Researchers, Inc. 
Reproduced by permission.) 


e Radionuclide bone scans. These scans involve inject- 
ing a small amount of radioactive material into a vein. 
Primary tumors or cells that have metastasized absorb 
the radioactive material and show up as dark spots on 
the scan. 


Cytogenic and molecular genetic studies, which 
assess the structure and composition of chromosomes 
and genes, may also be used to diagnose osteosarcoma. 
These tests can sometimes indicate what form of treat- 
ment is most appropriate. 


Laboratory studies 


A complete blood count (CBC) reveals abnormali- 
ties in the blood, and may indicate whether bone marrow 
has been affected. A blood test that measures levels of 
the enzyme lactate dehydrogenase (LDH) can predict the 
likelihood of a specific patient’s survival. 


Immunohistochemistry involves adding special anti- 
bodies and chemicals, or stains, to tumor samples. This 
technique is effective in identifying cells that are found 
in Ewing’s sarcoma but are not present in other malig- 
nant tumors. 


Reverse transcription polymerase chain reaction 
(RTPCR) relies on chemical analysis of the substance in 
the body that transmits genetic information (RNA) to: 


e evaluate the effectiveness of cancer therapies 


e identify mutations consistent with the presence of 
Ewing’s sarcoma 


e reveal cancer that recurs after treatment has been com- 
pleted 


Staging 


Once bone cancer has been diagnosed, the tumor is 
staged. This process indicates how far the tumor has spread 
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from its original location. The stage of a tumor suggests 
which form of treatment is most appropriate, and predicts 
how the condition will probably respond to therapy. 


An osteosarcoma may be localized or metastatic. A 
localized osteosarcoma has not spread beyond the bone 
where it arose or beyond nearby muscles, tendons, and 
other tissues. A metastatic osteosarcoma has spread to 
the lungs, to bones not directly connected to the bone in 
which the tumor originated, or to other tissues or organs. 


Treatment 


Since the 1960s, when amputation was the only treat- 
ment for bone cancer, new chemotherapy drugs and inno- 
vative surgical techniques have improved survival with 
intact limbs. Because osteosarcoma is so rare, patients 
should consider undergoing treatment at a major cancer 
center staffed by specialists familiar with the disease. 


A treatment plan for bone cancer, developed after 
the tumor has been diagnosed and staged, may include: 


e Amputation. Amputation may be the only therapeutic 
option for large tumors involving nerves or blood ves- 
sels that have not responded to chemotherapy. MRI 
scans indicate how much of the diseased limb must be 
removed, and surgery is planned to create a cuff, 
formed of muscles and skin, around the amputated 
bone. Following surgery, an artificial (prosthetic) leg is 
fitted over the cuff. A patient who actively participates 
in the rehabilitation process may be walking indepen- 
dently as soon as three months after the amputation. 


Chemotherapy. Chemotherapy is usually administered 
in addition to surgery, to kill cancer cells that have sep- 
arated from the original tumor and spread to other parts 
of the body. Although chemotherapy can increase the 
likelihood of later development of another form of can- 
cer, the American Cancer Society maintains that the 
need for chemotherapeutic bone-cancer treatment is 
much greater than the potential risk. 


Surgery. Surgery, coordinated with diagnostic biopsy, 
enhances the probability that limb-salvage surgery can 
be used to remove the cancer while preserving nearby 
blood vessels and bones. A metal rod or bone graft is 
used to replace the area of bone removed, and subse- 
quent surgery may be needed to repair or replace rods 
that have loosened or broken. Patients who have under- 
gone limb-salvage surgery need intensive rehabilita- 
tion. It may take as long as a year for a patient to regain 
full use of a leg following limb-salvage surgery, and 
patients who have this operation may eventually have to 
undergo amputation. 


e Radiation therapy. Radiation therapy is used often to 
treat Ewing’s sarcoma. 
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e Rotationoplasty. Rotationoplasty, sometimes per- 
formed after a leg amputation, involves attaching the 
lower leg and foot to the thigh bone, so that the ankle 
replaces the knee. A prosthetic is later added to make 
the leg as long as it should be. Prosthetic devices are 
not used to lengthen limbs that remain functional after 
amputation to remove osteosarcomas located on the 
upper arm. When an osteosarcoma develops in the jaw 
bone, the entire lower jaw is removed. Bones from 
other parts of the body are later grafted on remaining 
bone to create a new jaw. 


Follow-up treatments 


After a patient completes the final course of 
chemotherapy, CAT scans, bone scans, x rays, and other 
diagnostic tests may be repeated to determine if any 
traces of tumor remain. If none are found, treatment is 
discontinued, but patients are advised to see their oncolo- 
gist and orthopedic surgeon every two or three months 
for the next year. X rays of the chest and affected bone 
are taken every four months. An annual echocardiogram 
is recommended to evaluate any adverse effect chemo- 
therapy may have had on the heart, and CT scans are per- 
formed every six months. 


Patients who have received treatment for Ewing’s 
sarcoma are examined often - at gradually lengthening 
intervals - after completing therapy. Accurate growth 
measurements are taken during each visit and blood is 
drawn to be tested for side effects of treatment. X rays, 
CT scans, bone scans, and other imaging studies are gen- 
erally performed every three months during the first year. 
If no evidence of tumor growth or recurrence is indicat- 
ed, these tests are performed less frequently in the fol- 
lowing years. 


Some benign bone tumors shrink or disappear with- 
out treatment. However, regular examinations are recom- 
mended to determine whether these tumors have changed 
in any way. 


Alternative treatment 


Alternative treatments should never be substituted 
for conventional bone-cancer treatments or used without 
the approval of a physician. However, some alternative 
treatments can be used as adjunctive and supportive ther- 
apies during and following conventional treatments. 


Dietary adjustments can be very helpful for patients 
with cancer. Whole foods, including grains, beans, fresh 
fruits and vegetables, and high quality fats, should be 
emphasized in the diet, while processed foods should be 
avoided. Increased consumption of fish, especially cold 
water fish like salmon, mackerel, halibut, and tuna, pro- 
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vides a good source of omega-3 fatty acids. Nutritional 
supplements can build strength and help maintain it dur- 
ing and following chemotherapy, radiation, or surgery. 
These supplements should be individually prescribed by 
an alternative practitioner who has experience working 
with cancer patients. 


Many cancer patients claim that acupuncture alle- 
viates pain, nausea, and vomiting. It can also be effective 
in helping to maintain energy and relative wellness dur- 
ing surgery, chemotherapy, and radiation. Massage, 
reflexology, and relaxation techniques are said to relieve 
pain, tension, anxiety, and depression. Exercise can be 
an effective means of reducing mental and emotional 
stress, while increasing physical strength. Guided 
imagery, biofeedback, hypnosis, body work, and pro- 
gressive relaxation can also enhance quality of life. 


Claims of effectiveness in fighting cancer have been 
made for a variety of herbal medicines. These botanical 
remedies work on an individual basis and should only be 
used when prescribed by a practitioner familiar with can- 
cer treatment. 


Treating cancer is a complex and individual task. It 
should be undertaken by a team of support practitioners 
with varying specialities who can work together for heal- 
ing the person with cancer. 


Prognosis 


Benign brain tumors rarely recur, but sarcomas can 
reappear after treatment was believed to have eliminated 
every cell. 


Likelihood of long-term survival depends on: 
e the type and location of the tumor 


e how much the tumor has metastasized, and what organs, 
bones, or tissues have been affected 


More than 85% of patients survive for more than 
five years after complete surgical removal of low-grade 
osteosarcomas (tumors that arise in mature tissue and 
contain a small number of cancerous cells). About 25- 
30% of patients diagnosed with high-grade osteosarco- 
mas (tumors that develop in immature tissue and contain 
a large number of cancer cells) will die of the disease. 


Two-thirds of all children diagnosed with Ewing’s 
sarcoma will live for more than five years after the dis- 
ease is detected. The outlook is most favorable for chil- 
dren under age 10, and least favorable in patients whose 
cancer is not diagnosed until after it has metastasized: 
fewer than three of every 10 of these patients remain 
alive five years later. More than 80% of patients whose 
Ewing’s sarcoma is confined to a small area and surgical- 
ly removed live, for at least five years. Postsurgical radia- 
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tion and chemotherapy add years to their lives. More 
than 70% of patients live five years or more with a small 
Ewing’s sarcoma that cannot be removed, but only three 
out of five patients with large, unremovable tumors sur- 
vive that long. 


Prevention 


There is no known way to prevent bone cancer. 


Resources 


BOOKS 

Cancer Sourcebook. Ed. Frank E. Bair. Detroit: Omnigraphics, 
Inc., 1990. 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 


ORGANIZATIONS 

American Cancer Society. 1599 Clifton Rd., NE, Atlanta, GA 
30329-4251. (800) 227-2345. <http://www.cancer.org>. 

CancerCare, Inc. 1180 Avenue of the Americas, New York, NY 
10036. (800) 813-4673. <http://www.cancercare.org>. 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 


OTHER 

“Bone Tumors.” Glasgow Area Drug Information Centre. 11 
Apr. 1998 <http://www.digri.demon.co.uk/index.htm>. 

“Ewing’s Family of Tumors Cancer Information.” American 
Cancer Society Page. 6 Apr. 1998 <http://www.cancer.org>. 


Maureen Haggerty 


1 Saw palmetto 


Definition 


Saw palmetto is an extract derived from the deep 
purple berries of the saw palmetto fan palm (Serenoa 
repens), a plant indigenous to the coastal regions of the 
southern United States and southern California. There is 
an estimated one million acres of wild saw palmetto 
palms in Florida, where the bulk of commercial saw pal- 
metto is grown. 


Purpose 


Saw palmetto is used by natural health practition- 
ers to treat a variety of ailments in men and women, 
such as testicular inflammation, urinary tract inflamma- 
tion, coughs, and respiratory congestion. It is also used 
to strengthen the thyroid gland, balance the metabo- 
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lism, stimulate appetite, and aid digestion. Most of the 
evidence supporting these uses is anecdotal and has not 
been proven by controlled clinical trials. However, 
there is much scientific documentation outlining the 
effectiveness of the herb in treating irritable bladder 
and urinary problems in men with benign prostate 
hyperplasia (BPH), an enlargement of the prostate 
gland. BPH results in a swelling of the prostate gland 
that obstructs the urethra. This causes painful urination, 
reduced urine flow, difficulty starting or stopping the 
flow, dribbling after urination, and more frequent night- 
time urination. Saw palmetto does not reduce prostate 
enlargement. Instead, it is thought to work in a variety 
of ways. First, it inhibits the conversion of testosterone 
into dihydrotestosterone (DHT). BPH is thought to be 
caused by an increase in testosterone to DHT. Secondly, 
saw palmetto is believed to interfere with the produc- 
tion of estrogen and progesterone, hormones associated 
with DHT production. 


In addition to causing pain and embarrassment, 
BPH can lead to serious kidney problems if undiagnosed 
and left untreated. It is a common problem in men over 
the age of 40. Estimates are that 50-60% of all men will 
develop BPH in their lifetimes. It is estimated that there 
are six million men between the ages of 50-79 who have 
BPH serious enough to require some type of therapy. Yet 
only half of them seek treatment from physicians. 
Health practitioners in both the allopathic and natural 
medicine communities recommend annual prostate 
exams for men over the age of 50, and an annual blood 
test that measures prostate specific antigen, a marker for 
prostate cancer. 


Recently, a number of clinical trials have confirmed 
the effectiveness of saw palmetto in treating BPH. Many 
of these trials have shown saw palmetto works better 
than the most commonly used prescription drug, 
Proscar. Saw palmetto is effective in nearly 90% of 
patients after six weeks of use, while Proscar is effective 
in less than 50% of patients. In addition, Proscar may 
take up to six months to achieve its full effect. Since 
Proscar blocks the production of testosterone, it can 
cause impotence and breast enlargement. Also, saw pal- 
metto is significantly less expensive than Proscar. A one 
month supply of saw palmetto costs $12—25, while a one 
month supply of Proscar costs $65—75. Other prescrip- 
tion drugs used to treat BPH are Cardura (doxazosin), 
Hytrin (terazosin), and Flomax (tamsulosin hydrochlo- 
ride). Originally prescribed to treat hypertension, Car- 
dura and Hytrin can drop blood pressure, causing light- 
headedness and fainting. Presently, saw palmetto is 
being evaluated by the U.S. Food and Drug Administra- 
tion (FDA) for treatment of BPH. If approved, it would 
become the first herbal product to be licensed by the 
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agency as a treatment for a specific condition. Saw pal- 
metto is also used as a treatment for prostate complaints 
and irritable bladder. 


Since the 1960s, extensive clinical studies of saw 
palmetto have been done in Europe. A 1998 review of 24 
European trials involved nearly 3,000 men, some taking 
saw palmetto, others taking Proscar, and a third group 
taking a placebo. The men taking saw palmetto had a 
28% improvement in urinary tract symptoms, a 24% 
improvement in peak urine flow, and 43% improvement 
in overall urine flow. The results were nearly comparable 
to the group taking Proscar and superior to the men tak- 
ing a placebo. 


Uses in women 


There is very little documentation or scientific 
research into saw palmetto use in women. However, 
several studies in the 1990s show that the BPH drug 
Proscar can be effective in stopping unwanted facial 
and body hair growth, and in treating thinning hair in 
women. It works by blocking the action of an enzyme 
called 5-alpha reductase. Anecdotal reports suggest that 
saw palmetto may be as effective as Proscar in treating 
unwanted hair growth and thinning hair, and in prevent- 
ing some types of acne. It has also been used to treat 
urinary tract inflammation and help relieve the symp- 
toms of menstruation. There are claims it can be used to 
enlarge breasts, but these claims have not been scientifi- 
cally tested. 


History 


Saw palmetto berries have been used in American 
folk medicine for several hundred years as an aphrodisi- 
ac and for treating prostate problems. Native Americans 
in the southeast United States have used saw palmetto 
since the 1700s to treat male urinary problems. In the 
1800s, medical botanist John Lloyd noted that animals 
that ate saw palmetto appeared healthier and fatter than 
other livestock. Early American settlers noticed the same 
effects and used the juice from saw palmetto berries to 
gain weight, to improve general disposition, as a seda- 
tive, and to promote reproductive health. 


In the United States, the medicinal uses of saw pal- 
metto were first documented in 1879 by Dr. J.B. Read, 
a physician in Savannah, Georgia, who published a 
paper on the medicinal benefits of the herb in the April 
1879 issue of American Journal of Pharmacy. He found 
the herb useful in treating a wide range of conditions. 
“By its peculiar soothing power on the mucous mem- 
brane it induces sleep, relieves the most troublesome 
coughs, promotes expectoration, improves digestion, 
and increases fat, flesh and strength. Its sedative and 
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Saw palmetto leaves. (Photo Researchers, Inc. Reproduced by permission.) 


diuretic properties are remarkable,’ Read wrote. “Con- 
sidering the great and diversified power of the saw pal- 
metto as a therapeutic agent, it seems strange that it 
should have so long escaped the notice of the medical 
profession.” 


A pungent tea made from saw palmetto berries was 
commonly used in the early 1900s to treat prostate 
enlargement and urinary tract infections. It was also used 
in men to increase sperm production and sex drive, 
although these uses are discounted today. One of the first 
published medical recommendations that saw palmetto 
was effective in treating prostate problems appeared in 
the 1926 edition of United States Dispensatory. In the 
late 1920s, the use of medicinal plants, including saw 
palmetto, began to decline in the United States, while at 
the same time, it was on the rise in Europe. 


Preparations 


People taking saw palmetto should use only stan- 
dardized extracts that contain 85-95% fatty acids and 
sterols. Dosages vary depending on the type of saw pal- 
metto used. A typical dose is 320 mg per day of standard- 
ized extract or 0.04-0.07 (1-2 g) per day of ground, 
dried, whole berries. It may take up to four weeks of use 
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before beneficial effects are seen. In late 1999, the web- 
based independent consumer organization Consumer- 
Lab.com tested 27 leading brands of saw palmetto for 
fatty acid and sterol content. Ten of the brands contained 
less than the minimum recommended level of 85% fatty 
acids and sterols. 


Precautions 


There are no special precautions associated with tak- 
ing saw palmetto, even in high doses. However, BPH can 
become a serious problem if left untreated. Men who are 
experiencing symptoms should be examined by a physi- 
cian, since the symptoms of BPH are similar to those of 
prostate cancer. Men over the age of 50 should have a 
yearly prostate exam. Saw palmetto should only be used 
under a doctor’s supervision by people with prostate can- 
cer, breast cancer, or any sex hormone related diseases. 
Although the effects of saw palmetto on a fetus is 
unknown, pregnant women are advised not to take saw 
palmetto. Saw palmetto can alter hormonal activity that 
could have an adverse effect on the fetus. Women taking 
birth control pills or estrogen replacement products 
should consult a physician before taking saw palmetto. 
Persons taking testosterone or other anabolic steroids 
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Scabies 


should not take saw palmetto without first consulting 
their doctor. 


In rare cases, allergic reactions to saw palmetto have 
been reported. Symptoms include difficulty breathing, 
constricting of the throat, hives, and swelling of the lips, 
tongue, or face. Persons experiencing any of these symp- 
toms should stop taking saw palmetto and seek immedi- 
ate medical attention. 


Side effects 


The only reported minor side effects are rare and 
include cramps, nausea, diarrhea, and headache. 


Interactions 


Saw palmetto may interfere with hormone-related 
drugs such as testosterone and estrogen replacements, 
including Premarin, Cenestin, Vivelle, Fempatch, and Cli- 
mara. It may also interact with birth control pills, such as 
Triphasil, Ovral, Lo-Ovral, Nordette, Alesse, Demulen, 
and Ortho-Novum. Anyone on these types of medications 
should consult with their doctor before taking saw pal- 
metto. There are no known restrictions on food, bever- 
ages, or physical activity while taking saw palmetto. 


Several herbs and minerals have been used in con- 
junction with saw palmetto in treating BPH. A 1996 
European study showed positive results in treating 
patients with a daily dose of 320 mg of saw palmetto 
extract and 240 mg of nettle root extract. Many alterna- 
tive health practitioners also recommend saw palmetto 
be used in combination with the herb pygeum africa- 
nung, pumpkin seeds, zinc, flaxseed oil, certain amino 
acids, antioxidants, and diets high in protein and soy 
products. Some factors that can impair the effectiveness 
of saw palmetto include beer, cigarette smoke, and 
some chemical pesticides used on fruit and vegetables. 
Some physicians recommend using saw palmetto in 
addition to a prescription medicine, such as Proscar, 
Hytrin, or Cardura. 
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KEY TERMS 


Anabolic steroids—A group of mostly synthetic 
hormones sometimes taken by athletes to tem- 
porarily increase muscle size. 


Aphrodesiac—Any substance that excites sexual 
desire. 


Estrogen—A hormone that stimulates develop- 
ment of female secondary sex characteristics. 


Placebo—An inert or innocuous substance used in 
controlled experiments testing the efficacy of 
another substance. 


Progesterone—A steroid hormone that is a biolog- 
ical precursor to corticoid (another steroid hor- 
mone) and androgen (a male sex hormone). 


Testosterone—A male hormone produced in the 
testes or made synthetically that is responsible for 
male secondary sex characteristics. 


Urethra—tThe canal that carries urine from the 
bladder. 
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i Scabies 


Definition 


Scabies is a relatively contagious infection caused 
by a tiny mite. 


Description 


Scabies is caused by a tiny, 0.3 mm long insect 
called a mite. When a human comes in contact with the 
female mite, the mite burrows under the skin, laying eggs 
along the line of its burrow. These eggs hatch, and the 
resulting offspring rise to the surface of the skin, mate, 
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Scabies is a contagious skin infection common among people who live in overcrowded, less than ideal hygienic environ- 
ments. It is caused by the infestation of female scab mites that, upon contact, burrow under the victim’s skin and lay eggs 
along the lines of passage. Once the eggs hatch, the new mites rise to the skin’s surface, mate, and repeat the infestation. 
Scabies can occur anywhere on the body, including the armpit, groin, buttocks, genital area, and ankles, as shown in the 


illustration above. (I//ustration by Electronic Illustrators Group.) 


and repeat the cycle either within the skin of the original 
host, or within the skin of its next victim. 


The intense itching almost always caused by scabies 
is due to a reaction within the skin to the feces of the 
mite. The first time someone is infected with scabies, he 
or she may not notice any itching for a number of weeks 
(four to six weeks). With subsequent infections, the itchi- 
ness will begin within hours of picking up the first mite. 


Causes and symptoms 


Scabies is most common among people who live in 
overcrowded conditions, and whose ability to practice 
good hygiene is limited. Scabies can be passed between 
people by close skin contact. Although the mites can 
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only live away from human skin for about three days, 
sharing clothing or bedclothes can pass scabies among 
family members or close contacts. 


The itching from scabies is worse after a hot shower 
and at night. Burrows are seen as winding, slightly raised 
gray lines along the skin. The female mite may be seen at 
one end of the burrow, as a tiny pearl-like bump under- 
neath the skin. Because of the intense itching, burrows 
may be obscured by scratch marks left by the patient. 
The most common locations for burrows include the 
sides of the fingers, between the fingers, the top of the 
wrists, around the elbows and armpits, around the nip- 
ples of the breasts in women, in the genitalia of men, 
around the waist (beltline), and on the lower part of the 
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Scabies 


Scab mites have penetrated under the skin of this person’s 
hand. (Custom Medical Stock Photo. Reproduced by permission.) 


buttocks. Babies may have burrows on the soles of their 
feet, palms of their hands, and faces. 


Scratching seems to serve some purpose in scabies, 
as the mites are apparently often inadvertently removed. 
Most infestations with scabies are caused by no more 
than 15 mites altogether. 


Infestation with huge numbers of mites (on the order 
of thousands to millions) occurs when an individual does 
not scratch, or when an individual has a weakened 
immune system. These patients include those who live in 
institutions; are mentally retarded, or physically infirm; 
have other diseases which affect the amount of sensation 
they have in their skin (leprosy or syringomyelia); have 
leukemia or diabetes; are taking medications which 
lower their immune response (cancer chemotherapy, 
drugs given after organ transplantation); or have other 
diseases which lower their immune response (such as 
acquired immunodeficiency syndrome or AIDS). This 
form of scabies, with its major infestation, is referred to 
as crusted scabies or Norwegian scabies. Infected 
patients have thickened, crusty areas all over their bod- 
ies, including over the scalp. Their skin is scaly. Their 
fingernails may be thickened and horny. 


Diagnosis 


Diagnosis can be made simply by observing the 
characteristic burrows of the mites causing scabies. A 
sterilized needle can be used to explore the pearly bump 
at the end of a burrow, remove its contents, and place it 
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An enhanced image of a scab mite. (Custom Medical Stock 
Photo. Reproduced by permission.) 


on a slide to be examined. The mite itself may then be 
identified under a microscope. 


Occasionally, a type of mite carried on dogs may 
infect humans. These mites cannot survive for very long 
on humans, and so the infection is very light. 


Treatment 


Several types of lotions (1% lindane or 5% perme- 
thrin) can be applied to the body, and left on for 12-24 
hours. This is usually sufficient, although it may be reap- 
plied after a week if mites remain. Preparations contain- 
ing lindane should not be used to treat pregnant women 
and infants. Itching can be lessened by the use of 
calamine lotion and antihistamine medications. 


Prognosis 


The prognosis for complete recovery from scabies 
infestation is excellent. In patients with weak immune 
systems, the biggest danger is that the areas of skin 
involved with scabies will become secondarily infected 
with bacteria. 


Prevention 


Good hygiene is essential in the prevention of sca- 
bies. When a member of a household is diagnosed with 
scabies, all that person’s recently-worn clothing and bed- 
ding should be washed in very hot water. 
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Scarlatina see Scarlet fever 


| Scarlet fever 


Definition 


Scarlet fever is an infection that is caused by a bac- 
teria called streptococcus. The disease is characterized 
by a sore throat, fever, and a sandpaper-like rash on red- 
dened skin. It is primarily a childhood disease. If scarlet 
fever is untreated, serious complications such as 
rheumatic fever (a heart disease) or kidney inflamma- 
tion (glomerulonephritis) can develop. 


Description 


Scarlet fever, also known as scarlatina, gets its name 
from the fact that the patient’s skin, especially on the 
cheeks, is flushed. A sore throat and raised rash over 
much of the body are accompanied by fever and slug- 
gishness (lethargy). The fever usually subsides within a 
few days and recovery is complete by two weeks. After 
the fever is gone, the skin on the face and body flakes; 
the skin on the palms of the hands and soles of the feet 
peels more dramatically. 


This disease primarily affects children ages two to 
ten. It is highly contagious and is spread by sneezing, 
coughing, or direct contact. The incubation period is 
three to five days, with symptoms usually beginning on 
the second day of the disease, and lasting from four to 
ten days. 
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GLADYS DICK (1881-1963) 


Before 1922, not much was known about the then- 
endemic disease of scarlet fever, which primarily affect- 
ed children in Europe and North America, killing about 
25% of the children who contracted it. Additionally, 
scarlet fever had many complications, some of which 
were severe and could be crippling. Gladys Dick, with 
her husband, George Dick, successfully isolated the 
bacteria which caused scarlet fever, developed a test for 
human vulnerability to the disease, and devised preven- 
tive methods. The couple patented their findings, specif- 
ically the way their scarlet fever toxin and antitoxin 
were prepared, although this decision was controversial 
at the time. 


In 1923, the Dicks published papers in which they 
proved that scarlet fever was caused by hemolytic 
streptococcus. Within a few years, the Dicks also pub- 
lished papers on how to prevent, test, diagnose, and 
treat scarlet fever. Their ground-breaking work ensured 
that the disease was finally understood and brought 
under control. 


Dick and her husband announced the development 
of what came to be known as the Dick test in 1924. This 
skin test showed whether the patient was susceptible or 
immune to scarlet fever. The test involved injecting a 
toxin-containing substance in the arm and determining 
if the skin around the area became inflamed. If it did, 
the patient was vulnerable to scarlet fever. This test was 
also useful in predicting if pregnant women would 
develop puerperal infection during childbirth. 


Early in the 20th century, severe scarlet fever epi- 
demics were common. Today, the disease is rare. 
Although this decline is due in part to the availability of 
antibiotics, that is not the entire reason since the decline 
began before the widespread use of antibiotics. One theo- 
ry is that the strain of bacteria that causes scarlet fever 
has become weaker with time. 


Causes and symptoms 


Scarlet fever is caused by Group A streptococcal 
bacteria (S. pyogenes). Group A streptococci can be 
highly toxic microbes that can cause strep throat, 
wound or skin infections, pneumonia, and serious kid- 
ney infections, as well as scarlet fever. The Group A 
streptococci are B-hemolytic bacteria, which means that 
the bacteria have the ability to lyse or break red blood 
cells. The strain of streptococcus that causes scarlet fever 
is slightly different from the strain that causes most strep 
throats. The scarlet fever strain of bacteria produces a 
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Scarlet fever 


toxin, called an erythrogenic toxin. This toxin is what 
causes the skin to flush. 


The main symptoms and signs of scarlet fever are 
fever, lethargy, sore throat, and a bumpy rash that blanches 
under pressure. The rash appears first on the upper chest 
and spreads to the neck, abdomen, legs, arms, and in folds 
of skin such as under the arm or groin. In scarlet fever, the 
skin around the mouth tends to be pale, while the cheeks 
are flushed. The patient usually has a “strawberry tongue,” 
in which inflamed bumps on the tongue rise above a bright 
red coating. Finally, dark red lines (called Pastia’s lines) 
may appear in the creases of skin folds. 


Diagnosis 


Cases of scarlet fever are usually diagnosed and 
treated by pediatricians or family medicine practitioners. 
The chief diagnostic signs of scarlet fever are the charac- 
teristic rash, which spares the palms and soles of the feet, 
and the presence of a strawberry tongue in children. 
Strawberry tongue is rarely seen in adults. 


The doctor will take note of the signs and symptoms 
to eliminate the possibility of other diseases. Scarlet 
fever can be distinguished from measles, a viral infection 
that is also associated with a fever and rash, by the quali- 
ty of the rash, the presence of a sore throat in scarlet 
fever, and the absence of the severe eye inflammation 
and severe runny nose that usually accompany measles. 


The doctor will also distinguish between a strep 
throat, a viral infection of the throat, and scarlet fever. 
With a strep infection, the throat is sore and appears 
beefy and red. White spots appear on the tonsils. Lymph 
nodes under the jawline may swell and become tender. 
However, none of these symptoms are specific for strep 
throat and may also occur with a viral infection. Other 
signs are more characteristic of bacterial infections. For 
example, inflammation of the lymph nodes in the neck 
is typical in strep infections, but not viral infections. On 
the other hand, cough, laryngitis, and stuffy nose tend 
to be associated with viral infections rather than strep 
infections. The main feature that distinguishes scarlet 
fever from a mere strep throat is the presence of the 
sandpaper-red rash. 


Laboratory tests are needed to make a definitive diag- 
nosis of a strep infection and to distinguish a strep throat 
from a viral sore throat. One test that can be performed is a 
blood cell count. Bacterial infections are associated with 
an elevated white blood cell count. In viral infections, the 
white blood cell count is generally below normal. 


A throat culture can distinguish between a strep 
infection and a viral infection. A throat swab from the 
infected person is brushed over a nutrient gel (a sheep 
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Clindamycin—An antibiotic that can be used 
instead of penicillin. 


Erythrogenic toxin—A toxin or agent produced by 
the scarlet fever-causing bacteria that causes the 
skin to turn red. 


Erythromycin—An antibiotic that can be used 
instead of penicillin. 


Glomerulonephritis—A serious inflammation of 
the kidneys that can be caused by streptococcal 
bacteria; a potential complication of untreated 
scarlet fever. 


Hemolytic bacteria—Bacteria that are able to 
burst red blood cells. 


Lethargy—the state of being sluggish. 


Pastia’s lines—Red lines in the folds of the skin, 
especially in the armpit and groin, that are charac- 
teristic of scarlet fever. 


Penicillin—An antibiotic that is used to treat bac- 
terial infections. 


Procaine penicillin—An injectable form of peni- 
cillin that contains an anesthetic to reduce the 
pain of the injection. 


Rheumatic fever—A heart disease that is a com- 
plication of a strep infection. 


Sheep blood agar plate—A petri dish filled with a 
nutrient gel containing red blood cells that is used 
to detect the presence of streptococcal bacteria in 
a throat culture. Streptococcal bacteria will lyse or 
break the red blood cells, leaving a clear spot 
around the bacterial colony. 


Strawberry tongue—A sign of scarlet fever in 
which the tongue appears to have a red coating 
with large raised bumps. 


blood agar plate) and incubated overnight to detect the 
presence of hemolytic bacteria. In a positive culture, a 
clear zone will appear in the gel surrounding the bacteri- 
um, indicating that a strep infection is present. 


Treatment 


Although scarlet fever will often clear up sponta- 
neously within a few days, antibiotic treatment with either 
oral or injectable penicillin is usually recommended to 
reduce the severity of symptoms, prevent complications, 
and prevent spread to others. Antibiotic treatment will 
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shorten the course of the illness in small children but may 
not do so in adolescents or adults. Nevertheless, treatment 
with antibiotics is important to prevent complications. 


Since penicillin injections are painful, oral penicillin 
may be preferable. If the patient is unable to tolerate peni- 
cillin, alternative antibiotics such as erythromycin or clin- 
damycin may be used. However, the entire course of antibi- 
otics, usually 10 days, will need to be followed for the ther- 
apy to be effective. Because symptoms subside quickly, 
there is a temptation to stop therapy prematurely. It is 
important to take all of the pills in order to kill the bacteria. 
Not completing the course of therapy increases the risk of 
developing rheumatic fever and kidney inflammation. 


If the patient is considered too unreliable to take all 
of the pills or is unable to take oral medication, daily 
injections of procaine penicillin can be given in the hip 
or thigh muscle. Procaine is an anesthetic that makes the 
injections less painful. 


Bed rest is not necessary, nor is isolation of the 
patient. Aspirin or Tylenol (acetaminophen) may be 
given for fever or relief of pain. 


Prognosis 


If treated promptly with antibiotics, full recovery is 
expected. Once a patient has had scarlet fever, they 
develop immunity and cannot develop it again. 


Prevention 


Avoiding exposure to children who have the disease 
will help prevent the spread of scarlet fever. 


Resources 
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| Schistosomiasis 


Definition 


Schistosomiasis, also known as bilharziasis or snail 
fever, is a primarily tropical parasitic disease caused by 
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the larvae of one or more of five types of flatworms or 
blood flukes known as schistosomes. The name bilharzi- 
asis comes from Theodor Bilharz, a German pathologist, 
who identified the worms in 1851. 


Description 


Infections associated with worms present some of 
the most universal health problems in the world. In fact, 
only malaria accounts for more diseases than schistoso- 
miasis. The World Health Organization (WHO) estimates 
that 200 million people are infected and 120 million dis- 
play symptoms. Another 600 million people are at risk of 
infection. Schistosomes are prevalent in rural and outly- 
ing city areas of 74 countries in Africa, Asia, and Latin 
America. In Central China and Egypt, the disease poses a 
major health risk. 


There are five species of schistosomes that are 
prevalent in different areas of the world and produce 
somewhat different symptoms: 


¢ Schistosoma mansoni is widespread in Africa, the East- 
ern-Mediterranean, the Caribbean, and South America 
and can only infect humans and rodents. 


e S. mekongi is prevalent only in the Mekong river basin 
in Asia. 

e S. japonicum is limited to China and the Philippines 
and can infect other mammals, in addition to humans, 
such as pigs, dogs, and water buffalos. As a result, it 
can be harder to control disease caused by this species. 


e S. intercalatum is found in central Africa. 


¢ S. haematobium occurs predominantly in Africa and the 
Eastern Mediterranean. 


Intestinal schistosomiasis, caused by Schistosoma 
japonicum, S. mekongi, mansoni, and S. intercalatum, 
can lead to serious complications of the liver and spleen. 
Urinary schistosomiasis is caused by S. haematobium. 


It is difficult to know how many individuals die of 
schistomiasis each year because death certificates and 
patient records seldom identify schistosomiasis as the 
primary cause of death. Mortality estimates vary related 
to the type of schistosome infection but is generally low, 
for example, 2.4 of 100,000 die each year from infection 
with S. mansoni. 


Causes and symptoms 


All five species are contracted in the same way, 
through direct contact with fresh water infested with the 
free-living form of the parasite known as cercariae. The 
building of dams, irrigation systems, and reservoirs, and 
the movements of refugee groups introduce and spread 
schistosomiasis. 
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Schistosomiasis 


A scanning electron microscopy (SEM) of the head region 
of the male and female adult flukes of Schistosoma sp. 
These worms cause schistosomiasis (bilharziasis) in 
humans. Flukes live in human blood vessels and their eggs 
contaminate freshwater. (Photo Researchers, Inc. Reproduced 
by permission.) 


Eggs are excreted in human urine and feces and, in 
areas with poor sanitation, contaminate freshwater 
sources. The eggs break open to release a form of the 
parasite called miracidium. Freshwater snails become 
infested with the miracidium, which multiply inside the 
snail and mature into multiple cercariae that the snail 
ejects into the water. The cercariae, which survive out- 
side a host for 48 hours, quickly penetrate unbroken skin, 
the lining of the mouth, or the gastrointestinal tract. Once 
inside the human body, the worms penetrate the wall of 
the nearest vein and travel to the liver where they grow 
and sexually mature. Mature male and female worms 
pair and migrate either to the intestines or the bladder 
where egg production occurs. One female worm may lay 
an average of 200 to 2,000 eggs per day for up to twenty 
years. Most eggs leave the blood stream and body 
through the intestines. Some of the eggs are not excreted, 


2954 


however, and can lodge in the tissues. It is the presence 
of these eggs, rather than the worms themselves, that 
causes the disease. 


Early symptoms of infection 


Many individuals do not experience symptoms. If 
present, it usually takes four to six weeks for symptoms 
to appear. The first symptom of the disease may be a gen- 
eral ill feeling. Within twelve hours of infection, an indi- 
vidual may complain of a tingling sensation or light rash, 
commonly referred to as “swimmer’s itch,” due to irrita- 
tion at the point of entrance. The rash that may develop 
can mimic scabies and other types of rashes. Other 
symptoms can occur two to ten weeks later and can 
include fever, aching, cough, diarrhea, or gland enlarge- 
ment. These symptoms can also be related to avian schis- 
tosomiasis which does not cause any further symptoms 
in humans. 


Katayama fever 


Another primary condition, called Katayama fever, 
may also develop from infection with these worms, and it 
can be very difficult to recognize. Symptoms include 
fever, lethargy, the eruption of pale temporary bumps 
associated with severe itching (urticarial) rash, liver and 
spleen enlargement, and bronchospasm. 


Intestinal schistosomiasis 


In intestinal schistosomiasis, eggs become lodged 
in the intestinal wall and cause an immune system reac- 
tion called a granulomatous reaction. This immune 
response can lead to obstruction of the colon and blood 
loss. The infected individual may have what appears to 
be a potbelly. Eggs can also become lodged in the liver, 
leading to high blood pressure through the liver, 
enlarged spleen, the build-up of fluid in the abdomen 
(ascites), and potentially life-threatening dilations or 
swollen areas in the esophagus or gastrointestinal tract 
that can tear and bleed profusely (esophageal varices). 
Rarely, the central nervous system may be affected. 
Individuals with chronic active schistosomiasis may not 
complain of typical symptoms. 


Urinary tract schistosomiasis 


Urinary tract schistosomiasis is characterized by 
blood in the urine, pain or difficulty urinating, and fre- 
quent urination and are associated with S. haematobium. 
The loss of blood can lead to iron deficiency anemia. A 
large percentage of persons, especially children, who are 
moderately to heavily infected experience urinary tract 
damage that can lead to blocking of the urinary tract and 
bladder cancer. 
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Diagnosis 


Proper diagnosis and treatment may require a tropi- 
cal disease specialist because the disease can be confused 
with malaria or typhoid in the early stages. The health- 
care provider should do a thorough history of travel in 
endemic areas. The rash, if present, can mimic scabies or 
other rashes, and the gastrointestinal symptoms may be 
confused with those caused by bacterial illnesses or other 
intestinal parasites. These other conditions will need to 
be excluded before an accurate diagnosis can be made. 
As a result, clinical evidence of exposure to infected 
water along with physical findings, a negative test for 
malaria, and an increased number of one type of immune 
cell, called an eosinophil, are necessary to diagnose acute 
schistosomiasis. 


Eggs may be detected in the feces or urine. Repeated 
stool tests may be required to concentrate and identify the 
eggs. Blood tests may be used to detect a particular anti- 
gen or particle associated with the schistosome that 
induces an immune response. Persons infected with schis- 
tosomiasis may not test positive for six months, and as a 
result, tests may need to be repeated to obtain an accurate 
diagnosis. Blood can be detected visually in the urine or 
with chemical strips that react to small amounts of blood. 


Sophisticated imaging techniques, such as ultra- 
sound, computed tomography scan (CT scan), and mag- 
netic resonance imaging (MRI), can detect damage to 
the blood vessels in the liver and visualize polyps and 
ulcers of the urinary tract, for example, that occur in the 
more advanced stages. S. haematobium is difficult to 
diagnose with ultrasound in pregnant women. 


Treatment 


The use of medications against schistosomiasis, such 
as praziquantel (Biltricide), oxamniquine, and metrifonate, 
have been shown to be safe and effective. Praziquantel is 
effective against all forms of schistososmiasis and has few 
side effects. This drug is given in either two or three doses 
over the course of a single day. Oxamniquine is typically 
used in Africa and South America to treat intestinal schis- 
tosomiasis. Metrifonate has been found to be safe and 
effective in the treatment of urinary schistosomiasis. 
Patients are typically checked for the presence of living 
eggs at three and six months after treatment. If the number 
of eggs excreted has not significantly decreased, the 
patient may require another course of medication. 


Prognosis 


If treated early, prognosis is very good and complete 
recovery is expected. The illness is treatable, but people 
can die from the effects of untreated schistomiasis. The 
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KEY TERMS 


Ascites—The condition that occurs when the liver 
and kidneys are not functioning properly and a 
clear, straw-colored fluid is excreted by the mem- 
brane that lines the abdominal cavity (peritoneum). 


Cescariae—The free-living form of the schisto- 
some worm that has a tail, swims, and has suckers 
on its head for penetration into a host. 


Miracidium—tThe form of the schistosome worm 
that infects freshwater snails. 


severity of the disease depends on the number of worms, 
or worm load, in addition to how long the person has 
been infected. With treatment, the number of worms can 
be substantially reduced, and the secondary conditions 
can be treated. The goal of the World Health Organiza- 
tion is to reduce the severity of the disease rather than to 
completely stop transmission of the disease. There is, 
however, little natural immunity to reinfection. Treated 
individuals do not usually require retreatment for two to 
five years in areas of low transmission. The World Health 
Organization has made research to develop a vaccine 
against the disease one of its priorities. 


Prevention 


Prevention of the disease involves several targets 
and requires long term community commitment. Infected 
patients require diagnosis, treatment, and education 
about how to avoid reinfecting themselves and others. 
Adequate healthcare facilities need to be available, water 
systems must be treated to kill the worms and control 
snail populations, and sanitation must be improved to 
prevent the spread of the disease. 


To avoid schistosomiasis in endemic areas: 


e contact the CDC for current health information on trav- 
el destinations. 


e upon arrival, ask an informed local authority about the 
infestation of schistosomiasis before being exposed to 
freshwater in countries that are likely to have the disease. 


e do not swim, stand, wade, or take baths in untreated 
water. 


e treat all water used for drinking or bathing. Water can 
be treated by letting it stand for three days, heating it 
for five minutes to around 122°F (around 50°C), or fil- 
tering or treating water chemically, with chlorine or 
iodine, as with drinking water. 
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Schizoaffective disorder 


e should accidental exposure occur, infection can be pre- 
vented by hastily drying off or applying rubbing alco- 
hol to the exposed area. 
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Schizencephaly see Congenital brain defects 


Hl Schizoaffective disorder 


Definition 


Schizoaffective disorder is a mental illness that 
shares the psychotic symptoms of schizophrenia and the 
mood disturbances of depression or bipolar disorder. 


Description 


The term schizoaffective disorder was first used in 
the 1930s to describe patients with acute psychotic 
symptoms such as hallucinations and delusions along 
with disturbed mood. These patients tended to function 
well before becoming psychotic; their psychotic symp- 
toms lasted relatively briefly; and they tended to do well 
afterward. Over the years, however, the term schizoaffec- 
tive disorder has been applied to a variety of patient 
groups. The current definition contained in the American 
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Psychiatric Association’s Diagnostic and Statistical 
Manual of Mental Disorders IV (DSM-IV) recognizes 
patients with schizoaffective disorder as those whose 
mood symptoms are sufficiently severe to warrant a diag- 
nosis of depression or other full-blown mood disorder 
and whose mood symptoms overlap at some period with 
psychotic symptoms that satisfy the diagnosis of schizo- 
phrenia (e.g. hallucinations, delusions, or thought 
process disorder). 


Causes and symptoms 


The cause of schizoaffective disorder remains 
unknown and subject to continuing speculation. Some 
investigators believe schizoaffective disorder is associated 
with schizophrenia and may be caused by a similar bio- 
logical predisposition. Others disagree, stressing the dis- 
order’s similarities to mood disorders such as depression 
and bipolar disorder (manic depression). They believe its 
more favorable course and less intense psychotic episodes 
are evidence that schizoaffective disorder and mood dis- 
orders share a similar cause. 


Many researchers, however, believe schizoaffective 
disorder may owe its existence to both disorders. These 
researchers believe that some people have a biologic pre- 
disposition to symptoms of schizophrenia that varies 
along a continuum of severity. On one end of the contin- 
uum are people who are predisposed to psychotic symp- 
toms but never display them. On the other end of the con- 
tinuum are people who are destined to develop outright 
schizophrenia. In the middle are those who may at some 
time show symptoms of schizophrenia, but require some 
other major trauma to set the progression of the disease 
into motion. It may be an early brain injury—either 
through a complicated delivery, prenatal exposure to the 
flu virus or illicit drugs; or it may be emotional, nutri- 
tional or other deprivation in early childhood. In this 
view, major life stresses, or a mood disorder like depres- 
sion or bipolar disorder, may be sufficient to trigger the 
psychotic symptoms. In fact, patients with schizoaffec- 
tive disorder frequently experience depressed mood or 
mania within days of the appearance of psychotic symp- 
toms. Some clinicians believe that “schizomanic” 
patients are fundamentally different from “schizode- 
pressed” types; the former are similar to bipolar patients, 
while the latter are a very heterogeneous group. 


Symptoms of schizoaffective disorder vary consider- 
ably from patient to patient. Delusions, hallucinations, 
and evidence of disturbances in thinking—as observed in 
full-blown schizophrenia—may be seen. Similarly, mood 
fluctuations such as those observed in major depression 
or bipolar disorder may also be seen. These symptoms 
tend to appear in distinct episodes that impair the indi- 
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vidual’s ability to function well in daily life. But between 
episodes, some patients with schizoaffective disorder 
remain chronically impaired while some may do quite 
well in day-to-day living. 


Diagnosis 

There are no accepted tissue or brain imaging tests 
or techniques to diagnose schizophrenia, mood disorders, 
or schizoaffective disorder. Instead, physicians look for 
the hallmark signs and symptoms of schizoaffective dis- 
order described above, and they attempt to rule out other 
illnesses or conditions that may produce similar symp- 
toms. These include: 


e Mania. True manic patients can experience episodes of 
hallucinations and delusions similar to those seen in 
schizoaffective disorder; but these do not persist for 
long periods after the mania recedes, as they do in 
schizoaffective disorder. 


e Psychotic depression. Patients with psychotic depres- 
sion experience hallucinations and delusions similar to 
those seen in schizoaffective disorder; but these symp- 
toms do not persist after the depressive symptoms 
recede, as they do in schizoaffective disorder. 


e Schizophrenia. Depressed mood, mania, or other symp- 
toms may be present in patients with schizophrenia, but 
patients with schizoaffective disorder will meet all the 
criteria set out for a full-blown mood disorder. 


e Medical and neurological disorders that mimic psy- 
chotic/affective disorders. 


Treatment 


Antipsychotic medications used to treat schizophre- 
nia and the antidepressant drugs and mood stabilizers 
used in depression and bipolar disorder are the primary 
treatments for schizoaffective disorder. 


Unfortunately these treatments have not been well 
studied in controlled investigations. Studies suggest that 
traditional antipsychotics such as haloperidol are effec- 
tive in treating psychotic symptoms. Newer generation 
antipsychotics, such as clozaril and risperidone, have not 
been as well studied, but also appear effective. For 
patients with symptoms of bipolar disorder, lithium is 
often the mood stabilizer of choice; and it is often aug- 
mented with an anticonvulsant such as valproate. For 
those with depressive symptoms, the evidence support- 
ing the use of antidepressant medications in addition to 
antipsychotic medications is more mixed. Electrocon- 
vulsive therapy (electric shock) is frequently tried in 
patients who otherwise do not respond to antidepressant 
or mood stabilizing drugs. 
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KEY TERMS 


Bipolar disorder—Also referred to as manic 
depression, it is a mood disorder marked by alter- 
nating episodes of extremely low mood (depres- 
sion) and exuberant highs (mania). 


Mood disorder—A collection of disorders that 
includes major depression and bipolar disorder. 
They are all characterized by major disruptions in 
patients’ moods and emotions. 


Schizophrenia—A major mental illness marked by 
psychotic symptoms, including hallucinations, 
delusions, and severe disruptions in thinking. 


While the mainstay of treatment for schizoaffec- 
tive disorder is antipsychotic medications and mood 
stabilizers, certain forms of psychotherapy for both 
patients and family members can be useful. Therapy 
designed to provide structure and help augment 
patients’ ability to solve problems may aid in improv- 
ing patients’ ability to function in the day-to-day 
world, reducing stress and the risk of recurrence. Voca- 
tional and other rehabilitative training can help patients 
to work on skills they need to develop. Whereas hospi- 
talization may be necessary for acute psychotic 
episodes, half-way houses and day hospitals can pro- 
vide needed treatment while serving as a bridge for 
patients to reenter the community. 


Alternative treatment 


While alternative therapies should never be con- 
sidered a replacement for medication, these treatments 
can help support people with schizoaffectve disorder 
and other mental illnesses. Dietary modifications that 
eliminate processed foods and emphasize whole foods, 
along with nutritional supplementation, may be help- 
ful. Acupuncture, homeopathy, and botanical medi- 
cine can support many aspects of the person’s life and 
may help decrease the side effects of any medications 
prescribed. 


Prognosis 


In general, patients with schizoaffective disorder 
have a more favorable prognosis than do those with 
schizophrenia, but a less favorable course than those with 
a pure mood disorder. Medication and other interven- 
tions can help quell psychotic symptoms and stabilize 
mood in many patients, but there is great variability in 
outcome from patient to patient. 
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Prevention 


There is no known way to prevent schizoaffective 
disorder. Treatment with antipsychotic and mood stabi- 
lizing drugs may prevent recurrences. Some researchers 
believe prompt treatment can prevent the development of 
full-blown schizophrenia, but this remains the subject of 
some disagreement. 
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i Schizophrenia 


Definition 


Schizophrenia is a psychotic disorder (or a group of 
disorders) marked by severely impaired thinking, emo- 
tions, and behaviors. Schizophrenic patients are typically 
unable to filter sensory stimuli and may have enhanced 
perceptions of sounds, colors, and other features of their 
environment. Most schizophrenics, if untreated, gradual- 
ly withdraw from interactions with other people, and lose 
their ability to take care of personal needs and grooming. 


Description 


The course of schizophrenia in adults can be divided 
into three phases or stages. In the acute phase, the patient 
has an overt loss of contact with reality (psychotic 
episode) that requires intervention and treatment. In the 
second or stabilization phase, the initial psychotic symp- 
toms have been brought under control but the patient is at 
risk for relapse if treatment is interrupted. In the third or 
maintenance phase, the patient is relatively stable and can 
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be kept indefinitely on antipsychotic medications. Even in 
the maintenance phase, however, relapses are not unusual 
and patients do not always return to full functioning. 


The term schizophrenia comes from two Greek 
words that mean “split mind.” It was observed around 
1908, by a Swiss doctor named Eugen Bleuler, to 
describe the splitting apart of mental functions that he 
regarded as the central characteristic of schizophrenia. 


Recently, some psychotherapists have begun to use a 
classification of schizophrenia based on two main types. 
People with Type I, or positive schizophrenia, have a 
rapid (acute) onset of symptoms and tend to respond well 
to drugs. They also tend to suffer more from the “posi- 
tive” symptoms, such as delusions and hallucinations. 
People with Type II, or negative schizophrenia, are usual- 
ly described as poorly adjusted before their schizophre- 
nia slowly overtakes them. They have predominantly 
“negative” symptoms, such as withdrawal from others 
and a slowing of mental and physical reactions (psy- 
chomotor retardation). 


There are five subtypes of schizophrenia: 


Paranoid 


The key feature of this subtype of schizophrenia is 
the combination of false beliefs (delusions) and hear- 
ing voices (auditory hallucinations), with more nearly 
normal emotions and cognitive functioning (cognitive 
functions include reasoning, judgment, and memory). 
The delusions of paranoid schizophrenics usually 
involve thoughts of being persecuted or harmed by 
others or exaggerated opinions of their own impor- 
tance, but may also reflect feelings of jealousy or 
excessive religiosity. The delusions are typically orga- 
nized into a coherent framework. Paranoid schizo- 
phrenics function at a higher level than other subtypes, 
but are at risk for suicidal or violent behavior under 
the influence of their delusions. 


Disorganized 


Disorganized schizophrenia (formerly called hebe- 
phrenic schizophrenia) is marked by disorganized 
speech, thinking, and behavior on the patient’s part, cou- 
pled with flat or inappropriate emotional responses to a 
situation (affect). The patient may act silly or withdraw 
socially to an extreme extent. Most patients in this cate- 
gory have weak personality structures prior to their ini- 
tial acute psychotic episode. 


Catatonic 


Catatonic schizophrenia is characterized by distur- 
bances of movement that may include rigidity, stupor, 
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agitation, bizarre posturing, and repetitive imitations of 
the movements or speech of other people. These patients 
are at risk for malnutrition, exhaustion, or self-injury. 
This subtype is presently uncommon in Europe and the 
United States. Catatonia as a symptom is most com- 
monly associated with mood disorders. 


Undifferentiated 


Patients in this category have the characteristic posi- 
tive and negative symptoms of schizophrenia but do not 
meet the specific criteria for the paranoid, disorganized, 
or catatonic subtypes. 


Residual 


This category is used for patients who have had at 
least one acute schizophrenic episode but do not present- 
ly have strong positive psychotic symptoms, such as 
delusions and hallucinations. They may have negative 
symptoms, such as withdrawal from others, or mild 
forms of positive symptoms, which indicate that the dis- 
order has not completely resolved. 


The risk of schizophrenia among first-degree bio- 
logical relatives is ten times greater than that observed 
in the general population. Furthermore the presence of 
the same disorder is higher in monozygotic twins (iden- 
tical twins) than in dizygotic twins (nonidentical twins). 
The research concerning adoption studies and identical 
twins also supports the notion that environmental factors 
are important, because not all relatives who have the dis- 
order express it. There are several chromosomes and loci 
(specific areas on chromosomes which contain mutated 
genes), which have been identified. Research is actively 
ongoing to elucidate the causes, types and variations of 
these mutations. 


A number of studies indicate that about 1% of the 
world’s population is affected by schizophrenia, without 
regard to race, social class, level of education, or cultural 
influences (outcome may vary from culture to culture, 
depending on the familial support of the patient). Most 
patients are diagnosed in their late teens or early twen- 
ties, but the symptoms of schizophrenia can emerge at 
any age in the life cycle. The male/female ratio in adults 
is about 1.2:1. Male patients typically have their first 
acute episode in their early twenties, while female 
patients are usually closer to age 30 when they are recog- 
nized with active symptoms. 


Schizophrenia is rarely diagnosed in preadolescent 
children, although patients as young as five or six have 
been reported. Childhood schizophrenia is at the upper 
end of the spectrum of severity and shows a greater gen- 
der disparity. It affects one or two children in every 
10,000; the male/female ratio is 2:1. 
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Causes and symptoms 
Theories of causality 


One of the reasons for the ongoing difficulty in clas- 
sifying schizophrenic disorders is incomplete under- 
standing of their causes. As of 1998, it is thought that 
these disorders are the end result of a combination of 
genetic, neurobiological, and environmental causes. A 
leading neurobiological hypothesis looks at the connec- 
tion between the disease and excessive levels of 
dopamine, a chemical that transmits signals in the brain 
(neurotransmitter). The genetic factor in schizophrenia 
has been underscored by recent findings that first-degree 
biological relatives of schizophrenics are ten times as 
likely to develop the disorder as are members of the gen- 
eral population. 


Prior to recent findings of abnormalities in the brain 
structure of schizophrenic patients, several generations 
of psychotherapists advanced a number of psychoanalyt- 
ic and sociological theories about the origins of schizo- 
phrenia. These theories ranged from hypotheses about 
the patient’s problems with anxiety or aggression to the- 
ories about stress reactions or interactions with disturbed 
parents. Psychosocial factors are now thought to influ- 
ence the expression or severity of schizophrenia, rather 
than cause it directly. 


Another hypothesis suggests that schizophrenia may 
be caused by a virus that attacks the hippocampus, a part 
of the brain that processes sense perceptions. Damage to 
the hippocampus would account for schizophrenic 
patients’ vulnerability to sensory overload. As of mid- 
1998, researchers were preparing to test antiviral medica- 
tions on schizophrenics. 


Symptoms of schizophrenia 


Patients with a possible diagnosis of schizophrenia 
are evaluated on the basis of a set or constellation of 
symptoms; there is no single symptom that is unique to 
schizophrenia. In 1959, the German psychiatrist Kurt 
Schneider proposed a list of so-called first-rank symp- 
toms, which he regarded as diagnostic of the disorder. 


These symptoms include: 
e delusions 
* somatic 
e hallucinations 
e hearing voices commenting on the patient’s behavior 
e thought insertion or thought withdrawal 


Somatic hallucinations refer to sensations or percep- 
tions concerning body organs that have no known med- 
ical cause or reason, such as the notion that one’s brain is 
radioactive. Thought insertion and/or withdrawal refer to 
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delusions that an outside force (for example, the FBI, the 
CIA, Martians, etc.) has the power to put thoughts into 
one’s mind or remove them. 


POSITIVE SYMPTOMS. The positive symptoms of 
schizophrenia are those that represent an excessive or 
distorted version of normal functions. Positive symp- 
toms include Schneider’s first-rank symptoms as well as 
disorganized thought processes (reflected mainly in 
speech) and disorganized or catatonic behavior. Disorga- 
nized thought processes are marked by such characteris- 
tics as looseness of associations, in which the patient 
rambles from topic to topic in a disconnected way; tan- 
gentially, which means that the patient gives unrelated 
answers to questions; and “word salad,” in which the 
patient’s speech is so incoherent that it makes no gram- 
matical or linguistic sense. Disorganized behavior 
means that the patient has difficulty with any type of 
purposeful or goal-oriented behavior, including personal 
self-care or preparing meals. Other forms of disorga- 
nized behavior may include dressing in odd or inappro- 
priate ways, sexual self-stimulation in public, or agitated 
shouting or cursing. 


NEGATIVE SYMPTOMS. Schizophrenia includes three 
so-called negative symptoms. They are called negative 
because they represent the lack or absence of behaviors. 
The negative symptoms that are considered diagnostic of 
schizophrenia are a lack of emotional response (affective 
flattening), poverty of speech, and absence of volition or 
will. In general, the negative symptoms are more difficult 
for doctors to evaluate than the positive symptoms. 


Diagnosis 


A doctor must make a diagnosis of schizophrenia on 
the basis of a standardized list of outwardly observable 
symptoms, not on the basis of internal psychological 
processes. There are no specific laboratory tests that can 
be used to diagnose schizophrenia. Researchers have, 
however, discovered that patients with schizophrenia have 
certain abnormalities in the structure and functioning of 
the brain compared to normal test subjects. These discov- 
eries have been made with the help of imaging techniques 
such as computed tomography scans (CT scans). 


When a psychiatrist assesses a patient for schizo- 
phrenia, he or she will begin by excluding physical con- 
ditions that can cause abnormal thinking and some other 
behaviors associated with schizophrenia. These condi- 
tions include organic brain disorders (including traumat- 
ic injuries of the brain) temporal lobe epilepsy, Wilson’s 
disease, Huntington’s chorea, and encephalitis. The doc- 
tor will also need to rule out substance abuse disorders, 
especially amphetamine use. 
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After ruling out organic disorders, the clinician will 
consider other psychiatric conditions that may include 
psychotic symptoms or symptoms resembling psychosis. 
These disorders include mood disorders with psychotic 
features; delusional disorder; dissociative disorder not 
otherwise specified (DDNOS) or multiple personality 
disorder; schizotypal, schizoid, or paranoid personality 
disorders; and atypical reactive disorders. In the past, 
many individuals were incorrectly diagnosed as schizo- 
phrenic. Some patients who were diagnosed prior to the 
changes in categorization should have their diagnoses, 
and treatment, reevaluated. In children, the doctor must 
distinguish between psychotic symptoms and a vivid fan- 
tasy life, and also identify learning problems or disor- 
ders. After other conditions have been ruled out, the 
patient must meet a set of criteria specified: 


e the patient must have two (or more) of the following 
symptoms during a one-month period: delusions; hallu- 
cinations; disorganized speech; disorganized or cata- 
tonic behavior; negative symptoms 


e decline in social, interpersonal, or occupational func- 
tioning, including self-care 


e the disturbed behavior must last for at least six months 


e mood disorders, substance abuse disorders, medical 
conditions, and developmental disorders have been 
ruled out 


Treatment 


The treatment of schizophrenia depends in part on 
the patient’s stage or phase. Patients in the acute phase 
are hospitalized in most cases, to prevent harm to the 
patient or others and to begin treatment with antipsychot- 
ic medications. A patient having a first psychotic episode 
should be given a CT or MRI (magnetic resonance 
imaging) scan to rule out structural brain disease. 


Antipsychotic medications 


The primary form of treatment of schizophrenia is 
antipsychotic medication. Antipsychotic drugs help to 
control almost all the positive symptoms of the disorder. 
They have minimal effects on disorganized behavior and 
negative symptoms. Between 60-70% of schizophrenics 
will respond to antipsychotics. In the acute phase of the 
illness, patients are usually given medications by mouth 
or by intramuscular injection. After the patient has been 
stabilized, the antipsychotic drug may be given in a long- 
acting form called a depot dose. Depot medications last 
for two to four weeks; they have the advantage of pro- 
tecting the patient against the consequences of forgetting 
or skipping daily doses. In addition, some patients who 
do not respond to oral neuroleptics have better results 
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KEY TERMS 


Affective flattening—A loss or lack of emotional 
expressiveness. It is sometimes called blunted or 
restricted affect. 


Akathisia—Agitated or restless movement, usually 
affecting the legs and accompanied by a sense of 
discomfort. It is a common side effect of neuroleptic 
medications. 


Catatonic behavior—Behavior characterized by 
muscular tightness or rigidity and lack of response 
to the environment. In some patients rigidity alter- 
nates with excited or hyperactive behavior. 


Delusion—A fixed, false belief that is resistant to 
reason or factual disproof. 


Depot dosage—A form of medication that can be 
stored in the patient's body tissues for several days 
or weeks, thus minimizing the risk of the patient for- 
getting daily doses. Haloperidol and fluphenazine 
can be given in depot form. 


Dopamine receptor antagonists (DAs)—The older 
class of antipsychotic medications, also called neu- 
roleptics. These primarily block the site on nerve 
cells that normally receive the brain chemical 
dopamine. 


Dystonia—Painful involuntary muscle cramps or 
spasms. 


Extrapyramidal symptoms (EPS)—A group of side 
effects associated with antipsychotic medications. 
EPS include parkinsonism, akathisia, dystonia, and 
tardive dyskinesia. 


First-rank symptoms—A set of symptoms designat- 
ed by Kurt Schneider in 1959 as the most important 
diagnostic indicators of schizophrenia. These symp- 
toms include delusions, hallucinations, thought 
insertion or removal, and thought broadcasting. 
First-rank symptoms are sometimes referred to as 
Schneiderian symptoms. 


Hallucination—A sensory experience of something 
that does not exist outside the mind. A person can 
experience a hallucination in any of the five senses. 
Auditory hallucinations are a common symptom of 
schizophrenia. 


with depot form. Patients whose long-term treatment 
includes depot medications are introduced to the depot 
form gradually during their stabilization period. Most 
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Huntington’s chorea—A hereditary disease that 
typically appears in midlife, marked by gradual loss 
of brain function and voluntary movement. Some of 
its symptoms resemble those of schizophrenia. 


Negative symptoms—Symptoms of schizophrenia 
characterized by the absence or elimination of cer- 
tain behaviors. DSM-IV specifies three negative 
symptoms: affective flattening, poverty of speech, 
and loss of will or initiative. 


Neuroleptic—Another name for the older type of 
antipsychotic medications given to schizophrenic 
patients. 


Parkinsonism—A set of symptoms originally associ- 
ated with Parkinson disease that can occur as side 
effects of neuroleptic medications. The symptoms 
include trembling of the fingers or hands, a shuf- 
fling gait, and tight or rigid muscles. 


Positive symptoms—Symptoms of schizophrenia 
that are characterized by the production or pres- 
ence of behaviors that are grossly abnormal or 
excessive, including hallucinations and thought- 
process disorder. DSM-IV subdivides positive symp- 
toms into psychotic and disorganized. 


Poverty of speech—A negative symptom of schizo- 
phrenia, characterized by brief and empty replies to 
questions. It should not be confused with shyness or 
reluctance to talk. 


Psychotic disorder—A mental disorder character- 
ized by delusions, hallucinations, or other symp- 
toms of lack of contact with reality. The schizophre- 
nias are psychotic disorders. 


Serotonin dopamine antagonist (SDA)—The newer 
second-generation antipsychotic drugs, also called 
atypical antipsychotics. SDAs include clozapine 
(Clozaril), risperidone (Risperdal), and olanzapine 
(Zyprexa). 


Wilson disease—A rare hereditary disease marked 
by high levels of copper deposits in the brain and 
liver. It can cause psychiatric symptoms resembling 
schizophrenia. 


Word salad—Speech that is so disorganized that it 
makes no linguistic or grammatical sense. 


people with schizophrenia are kept indefinitely on 
antipsychotic medications during the maintenance phase 
of their disorder to minimize the possibility of relapse. 
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As of 1998, the most frequently used antipsychotics 
fall into two classes: the older dopamine receptor antago- 
nists, or DAs, and the newer serotonin dopamine antago- 
nists, or SDAs. (Antagonists block the action of some 
other substance; for example, dopamine antagonists 
counteract the action of dopamine.) The exact mecha- 
nisms of action of these medications are not known, but 
it is thought that they lower the patient’s sensitivity to 
sensory stimuli and so indirectly improve the patient’s 
ability to interact with others. 


DOPAMINE RECEPTOR ANTAGONIST. The dopamine 
antagonists include the older antipsychotic (also called 
neuroleptic) drugs, such as haloperidol (Haldol), chlor- 
promazine (Thorazine), and fluphenazine (Prolixin). 
These drugs have two major drawbacks: it is often diffi- 
cult to find the best dosage level for the individual 
patient, and a dosage level high enough to control psy- 
chotic symptoms frequently produces extrapyramidal 
side effects, or EPS. EPSs include parkinsonism, in 
which the patient cannot walk normally and usually 
develops a tremor; dystonia, or painful muscle spasms of 
the head, tongue, or neck; and akathisia, or restlessness. 
A type of long-term EPS is called tardive dyskinesia, 
which features slow, rhythmic, automatic movements. 
Schizophrenics with AIDS are especially vulnerable to 
developing EPS. 


SERATONIN DOPANINE ANTAGONISTS. The sero- 
tonin dopamine antagonists, also called atypical antipsy- 
chotics, are newer medications that include clozapine 
(Clozaril), risperidone (Risperdal), and olanzapine 
(Zyprexa). The SDAs have a better effect on the negative 
symptoms of schizophrenia than do the older drugs and 
are less likely to produce EPS than the older compounds. 
The newer drugs are significantly more expensive in the 
short term, although the SDAs may reduce long-term 
costs by reducing the need for hospitalization. They are 
also presently unavailable in injectable forms. The SDAs 
are commonly used to treat patients who respond poorly 
to the DAs. However, many psychotherapists now regard 
the use of these atypical antipsychotics as the treatment 
of first choice. 


Psychotherapy 


Most schizophrenics can benefit from psychothera- 
py once their acute symptoms have been brought under 
control by antipsychotic medication. Psychoanalytic 
approaches are not recommended. Behavior therapy, 
however, is often helpful in assisting patients to acquire 
skills for daily living and social interaction. It can be 
combined with occupational therapy to prepare the 
patient for eventual employment. 
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Family therapy 


Family therapy is often recommended for the 
families of schizophrenic patients, to relieve the feel- 
ings of guilt that they often have as well as to help 
them understand the patient’s disorder. The family’s 
attitude and behaviors toward the patient are key fac- 
tors in minimizing relapses (for example, by reducing 
stress in the patient’s life), and family therapy can 
often strengthen the family’s ability to cope with the 
stresses caused by the schizophrenic’s illness. Family 
therapy focused on communication skills and problem- 
solving strategies is particularly helpful. In addition to 
formal treatment, many families benefit from support 
groups and similar mutual help organizations for rela- 
tives of schizophrenics. 


Prognosis 


One important prognostic sign is the patient’s age 
at onset of psychotic symptoms. Patients with early 
onset of schizophrenia are more often male, have a 
lower level of functioning prior to onset, a higher rate 
of brain abnormalities, more noticeable negative symp- 
toms, and worse outcomes. Patients with later onset are 
more likely to be female, with fewer brain abnormali- 
ties and thought impairment, and more hopeful prog- 
noses. 


The average course and outcome for schizophren- 
ics are less favorable than those for most other mental 
disorders, although as many as 30% of patients diag- 
nosed with schizophrenia recover completely and the 
majority experience some improvement. Two factors 
that influence outcomes are stressful life events and a 
hostile or emotionally intense family environment. 
Schizophrenics with a high number of stressful 
changes in their lives, or who have frequent contacts 
with critical or emotionally over-involved family mem- 
bers, are more likely to relapse. Overall, the most 
important component of long-term care of schizo- 
phrenic patients is complying with their regimen of 
antipsychotic medications. 
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Schwannoma see Brain tumor 
Sciatic nerve pain see Sciatica 


i Sciatica 


Definition 


Sciatica refers to pain or discomfort associated with 
the sciatic nerve. This nerve runs from the lower part of 
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the spinal cord, down the back of the leg, to the foot. 
Injury to or pressure on the sciatic nerve can cause the 
characteristic pain of sciatica: a sharp or burning pain 
that radiates from the lower back or hip, possibly follow- 
ing the path of the sciatic nerve to the foot. 


Description 


The sciatic nerve is the largest and longest nerve in 
the body. About the thickness of a person’s thumb, it 
spans from the lower back to the foot. The nerve origi- 
nates in the lower part of the spinal cord, the so-called 
lumbar region. As it branches off from the spinal cord, it 
passes between the bony vertebrae (the component bones 
of the spine) and runs through the pelvic girdle, or hip 
bones. The nerve passes through the hip joint and contin- 
ues down the back of the leg to the foot. 


Sciatica is a fairly common disorder and approxi- 
mately 40% of the population experiences it at some 
point in their lives. However, only about 1% have coex- 
isting sensory or motor deficits. Sciatic pain has several 
root causes and treatment may hinge upon the underlying 
problem. 


Of the identifiable causes of sciatic pain, lum- 
bosacral radiculopathy and back strain are the most fre- 
quently suspected. The term lumbosacral refers to the 
lower part of the spine, and radiculopathy describes a 
problem with the spinal nerve roots that pass between the 
vertebrae and give rise to the sciatic nerve. This area 
between the vertebrae is cushioned with a disk of shock- 
absorbing tissue. If this disk shifts or is damaged through 
injury or disease, the spinal nerve root may be com- 
pressed by the shifted tissue or the vertebrae. 


This compression of the nerve roots sends a pain 
signal to the brain. Although the actual injury is to the 
nerve roots, the pain may be perceived as coming from 
anywhere along the sciatic nerve. 


The sciatic nerve can be compressed in other ways. 
Back strain may cause muscle spasms in the lower back, 
placing pressure on the sciatic nerve. In rare cases, infec- 
tion, cancer, bone inflammation, or other diseases may 
be causing the pressure. More likely, but often over- 
looked, is the piriformis syndrome. As the sciatic nerve 
passes through the hip joint, it shares the space with sev- 
eral muscles. One of these muscles, the piriformis mus- 
cle, is closely associated with the sciatic nerve. In some 
people, the nerve actually runs through the muscle. If this 
muscle is injured or has a spasm, it places pressure on the 
sciatic nerve, in effect, compressing it. 


In many sciatica cases, the specific cause is never iden- 
tified. About half of affected individuals recover from an 
episode within a month. Some cases can linger a few weeks 
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longer and may require aggressive treatment. In some cases, 
the pain may return or potentially become chronic. 


Causes and symptoms 


Individuals with sciatica may experience some lower 
back pain, but the most common symptom is pain that 
radiates through one buttock and down the back of that 
leg. The most identified cause of the pain is compression 
or pressure on the sciatic nerve. The extent of the pain 
varies between individuals. Some people describe pain 
that centers in the area of the hip, and others perceive dis- 
comfort all the way to the foot. The quality of the pain 
also varies; it may be described as tingling, burning, 
prickly, aching, or stabbing. 


Onset of sciatica can be sudden, but it can also 
develop gradually. The pain may be intermittent or con- 
tinuous, and certain activities, such as bending, cough- 
ing, sneezing, or sitting, may make the pain worse. 


Chronic pain may arise from more than just com- 
pression on the nerve. According to some pain 
researchers, physical damage to a nerve is only half of 
the equation. A developing theory proposes that some 
nerve injuries result in a release of neurotransmitters and 
immune system chemicals that enhance and sustain a 
pain message. Even after the injury has healed, or the 
damage has been repaired, the pain continues. Control of 
this abnormal type of pain is difficult. 


Diagnosis 


Before treating sciatic pain, as much information as 
possible is collected. The individual is asked to recount 
the location and nature of the pain, how long it has con- 
tinued, and any accidents or unusual activities prior to its 
onset. This information provides clues that may point to 
back strain or injury to a specific location. Back pain 
from disk disease, piriformis syndrome, and back strain 
must be differentiated from more serious conditions such 
as cancer or infection. Lumbar stenosis, an overgrowth of 
the covering layers of the vertebrae that narrows the 
spinal canal, must also be considered. The possibility 
that a difference in leg lengths is causing the pain should 
be evaluated; the problem can be easily be treated with a 
foot orthotic or built-up shoe. 


Often, a straight-leg-raising test is done, in which 
the person lies face upward and the health care provider 
raises the affected leg to various heights. This test pin- 
points the location of the pain and may reveal whether it 
is caused by a disk problem. Other tests, such as having 
the individual rotate the hip joint, assess the hip muscles. 
Any pain caused by these movements may provide infor- 
mation about involvement of the piriformis muscle, and 
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piriformis weakness is tested with additional leg-strength 
maneuvers. 


Further tests may be done depending on the results 
of the physical examination and initial pain treatment. 
Such tests might include magnetic resonance imaging 
(MRI) and computed tomography scans (CT scans). 
Other tests examine the conduction of electricity through 
nerve tissues, and include studies of the electrical activity 
generated as muscles contract (electromyography), 
nerve conduction velocity, and evoked potential testing. 
A more invasive test involves injecting a contrast sub- 
stance into the space between the vertebrae and making 
x-ray images of the spinal cord (myelography), but this 
procedure is usually done only if surgery is being consid- 
ered. All of these tests can reveal problems with the ver- 
tebrae, the disk, or the nerve itself. 


Treatment 


Initial treatment for sciatica focuses on pain relief. 
For acute or very painful flare-ups, bed rest is advised for 
up to a week in conjunction with medication for the pain. 
Pain medication includes acetaminophen, nonsteroidal 
anti-inflammatory drugs (NSAIDs), such as aspirin, or 
muscle relaxants. If the pain is unremitting, opioids may 
be prescribed for short-term use or a local anesthetic will 
be injected directly into the lower back. Massage and 
heat application may be suggested as adjuncts. 


If the pain is chronic, different pain relief medica- 
tions are used to avoid long-term dosing of NSAIDs, 
muscle relaxants, and opioids. Antidepressant drugs, 
which have been shown to be effective in treating pain, 
may be prescribed alongside short-term use of muscle 
relaxants or NSAIDs. Local anesthetic injections or 
epidural steroids are used in selected cases. 


As the pain allows, physical therapy is introduced 
into the treatment regime. Stretching exercises that focus 
on the lower back, buttock, and hamstring muscles are 
suggested. The exercises also include finding comfort- 
able, pain-reducing positions. Corsets and braces may be 
useful in some cases, but evidence for their general effec- 
tiveness is lacking. However, they may be helpful to pre- 
vent exacerbations related to certain activities. 


With less pain and the success of early therapy, the 
individual is encouraged to follow a long-term program 
to maintain a healthy back and prevent re-injury. A phys- 
ical therapist may suggest exercises and regular activity, 
such as water exercise or walking. Patients are instructed 
in proper body mechanics to minimize symptoms during 
light lifting or other activities. 


If the pain is chronic and conservative treatment fails, 
surgery to repair a herniated disk or cut out part or all of 
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the piriformis muscle may be suggested, particularly if 
there is neurologic evidence of nerve or nerve-root damage. 


Alternative treatment 


Massage is a recommended form of therapy, especial- 
ly if the sciatic pain arises from muscle spasm. Symptoms 
may also be relieved by icing the painful area as soon as 
the pain occurs. Ice should be left on the area for 30-60 
minutes several times a day. After 2-3 days, a hot water 
bottle or heating pad can replace the ice. Chiropractic or 
osteopathy may offer possible solutions for relieving 
pressure on the sciatic nerve and the accompanying pain. 
Acupuncture and biofeedback may also be useful as pain 
control methods. Body work, such as the Alexander tech- 
nique, can assist an individual in improving posture and 
preventing further episodes of sciatic pain. 


Prognosis 


Most cases of sciatica are treatable with pain medica- 
tion and physical therapy. After 4-6 weeks of treatment, 
an individual should be able to resume normal activities. 


Prevention 


Some sources of sciatica are not preventable, such as 
disk degeneration, back strain due to pregnancy, or acci- 
dental falls. Other sources of back strain, such as poor pos- 
ture, overexertion, being overweight, or wearing high 
heels, can be corrected or avoided. Cigarette smoking may 
also predispose people to pain, and should be discontinued. 


General suggestions for avoiding sciatica, or pre- 
venting a repeat episode, include sleeping on a firm mat- 
tress, using chairs with firm back support, and sitting 
with both feet flat on the floor. Habitually crossing the 
legs while sitting can place excess pressure on the sciatic 
nerve. Sitting a lot can also place pressure on the sciatic 
nerves, so it’s a good idea to take short breaks and move 
around during the work day, long trips, or any other situ- 
ation that requires sitting for an extended length of time. 
If lifting is required, the back should be kept straight and 
the legs should provide the lift. Regular exercise, such as 
swimming and walking, can strengthen back muscles 
and improve posture. Exercise can also help maintain a 
healthy weight and lessen the likelihood of back strain. 
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KEY TERMS 


Disk—Dense tissue between the vertebrae that 
acts as a shock absorber and prevents damage to 
nerves and blood vessels along the spine. 


Electromyography—A medical test in which a 
nerve’s ability to conduct an impulse is measured. 


Lumbosacral—Referring to the lower part of the 
backbone or spine. 


Myelography—A medical test in which a special 
dye is injected into a nerve to make it visible on an 
x ray. 

Piriformis—A muscle in the pelvic girdle that is 
closely associated with the sciatic nerve. 


Radiculopathy—A condition in which the spinal 
nerve root of a nerve has been injured or dam- 
aged. 


Spasm—Involuntary contraction of a muscle. 


Vertebrae—The component bones of the spine. 
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SCID see Severe combined 
immunodeficiency 


Scleral buckling see Retinal detachment 


i Scleroderma 


Definition 


Scleroderma is a progressive disease that affects the 
skin and connective tissue (including cartilage, bone, fat, 
and the tissue that supports the nerves and blood vessels 
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throughout the body). There are two major forms of the 
disorder. The type known as localized scleroderma main- 
ly affects the skin. Systemic scleroderma, which is also 
called systemic sclerosis, affects the smaller blood ves- 
sels and internal organs of the body. 


Description 


Scleroderma is an autoimmune disorder, which 
means that the body’s immune system turns against 
itself. In scleroderma, there is an overproduction of 
abnormal collagen (a type of protein fiber present in con- 
nective tissue). This collagen accumulates throughout the 
body, causing hardening (sclerosis), scarring (fibrosis), 
and other damage. The damage may affect the appear- 
ance of the skin, or it may involve only the internal 
organs. The symptoms and severity of scleroderma vary 
from person to person. 


Scleroderma occurs in all races of people all over the 
world, but it affects about four females for every male. 
Among children, localized scleroderma is more com- 
mon, and systemic sclerosis is comparatively rare. Most 
patients with systemic sclerosis are diagnosed between 
ages 30 and 50. In the United States, about 300,000 peo- 
ple have scleroderma. Young African-American women 
and Native Americans of the Choctaw tribe have espe- 
cially high rates of the disease. 


Causes and symptoms 


The cause of scleroderma is still a puzzle. Although 
the accumulation of collagen appears to be a hallmark of 
the disease, researchers do not know why it occurs. Some 
theories suggest that damage to blood vessels may cause 
the tissues of the body to receive an inadequate amount of 
oxygen—a condition called ischemia. Some researchers 
believe that the resulting damage causes the immune sys- 
tem to overreact, producing an autoimmune disorder. 
According to this theory of scleroderma, the immune sys- 
tem gears up to fight an invader, but no invader is actually 
present. Cells in the immune system called antibodies 
react to the body’s own tissues as if they were foreign. 
The antibodies turn against the already damaged blood 
vessels and the vessels’ supporting tissues. These immune 
cells are designed to deliver potent chemicals in order to 
kill foreign invaders. Some of these cells dump these 
chemicals on the body’s own tissues instead, causing 
inflammation, swelling, damage, and scarring. 


Most cases of scleroderma have no recognizable 
triggering event. Some cases, however, have been traced 
to exposure to toxic (poisonous) substances. For exam- 
ple, coal miners and gold miners, who are exposed to 
high levels of silica dust, have above-average rates of 
scleroderma. Other chemicals associated with the disease 
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include polyvinyl chloride, benzine, toluene, and epoxy 
resins. In 1981, 20,000 people in Spain were stricken 
with a syndrome similar to scleroderma when their cook- 
ing oil was accidentally contaminated. Certain medica- 
tions, especially a drug used in cancer treatment called 
bleomycin (Blenoxane), may lead to scleroderma. Some 
claims of a scleroderma-like illness have been made by 
women with silicone breast implants, but a link has not 
been proven in numerous studies. 


Symptoms of systemic scleroderma 


A condition called Raynaud’s phenomenon is the 
first symptom in about 95% of all patients with systemic 
scleroderma. In Raynaud’s phenomenon, the blood ves- 
sels of the fingers and/or toes (the digits) react to cold in 
an abnormal way. The vessels clamp down, preventing 
blood flow to the tip of the digit. Eventually, the flow is 
cut off to the entire finger or toe. Over time, oxygen 
deprivation may result in open ulcers on the skin surface. 
These ulcers can lead to tissue death (gangrene) and 
loss of the digit. When Raynaud’s phenomenon is the 
first sign of scleroderma, the next symptoms usually 
appear within two years. 


SKIN AND EXTREMITIES. Involvement of the skin 
leads to swelling underneath the skin of the hands, feet, 
legs, arms, and face. Swelling is followed by thickening 
and tightening of the skin, which becomes taut and shiny. 
Severe tightening may lead to abnormalities. For exam- 
ple, tightening of the skin on the hands may cause the 
fingers to become permanently curled (flexed). Struc- 
tures within the skin are damaged (including those pro- 
ducing hair, oil, and sweat), and the skin becomes dry 
and scaly. Ulcers may form, with the danger of infection. 
Calcium deposits often appear under the skin. 


In systemic scleroderma, the mouth and nose may 
become smaller as the skin on the face tightens. The 
small mouth may interfere with eating and dental 
hygiene. Blood vessels under the skin may become 
enlarged and show through the skin, appearing as pur- 
plish marks or red spots. This chronic dilation of the 
small blood vessels is called telangiectasis. 


Muscle weakness, joint pain and stiffness, and 
carpal tunnel syndrome are common in scleroderma. 
Carpal tunnel syndrome involves scarring in the wrist, 
which puts pressure on the median nerve running 
through that area. Pressure on the nerve causes numb- 
ness, tingling, and weakness in some of the fingers. 


DIGESTIVE TRACT. The tube leading from the mouth 
to the stomach (the esophagus) becomes stiff and 
scarred. Patients may have trouble swallowing food. The 
acid contents of the stomach may start to flow backward 
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into the esophagus (esophageal reflux), causing a very 
uncomfortable condition known as heartburn. The 
esophagus may also become inflamed. 


The intestine becomes sluggish in processing food, 
causing bloating and pain. Foods are not digested proper- 
ly, resulting in diarrhea, weight loss, and anemia. 
Telangiectasis in the stomach or intestine may cause rup- 
ture and bleeding. 


RESPIRATORY AND CIRCULATORY SYSTEMS. The 
lungs are affected in about 66% of all people with sys- 
temic scleroderma. Complications include shortness of 
breath, coughing, difficulty breathing due to tightening 
of the tissue around the chest, inflammation of the air 
sacs in the lungs (alveolitis), increased risk of pneumo- 
nia, and an increased risk of cancer. For these reasons, 
lung disease is the most likely cause of death associated 
with scleroderma. 


The lining around the heart (pericardium) may 
become inflamed. The heart may have greater difficulty 
pumping blood effectively (heart failure). Irregular 
heart rhythms and enlargement of the heart also occur in 
scleroderma. 


Kidney disease is another common complication. 
Damage to blood vessels in the kidneys often causes a 
major rise in the person’s blood pressure. The blood 
pressure may be so high that there is swelling of the 
brain, causing severe headaches, damage to the retinas of 
the eyes, seizures, and failure of the heart to pump blood 
into the body’s circulatory system. The kidneys may also 
stop filtering blood and go into failure. Treatments for 
high blood pressure have greatly improved these kidney 
complications. Before these treatments were available, 
kidney problems were the most common cause of death 
for people with scleroderma. 


Other problems associated with scleroderma include 
painful dryness of the eyes and mouth, enlargement and 
destruction of the liver, and a low-functioning thyroid 
gland. 


Diagnosis 

Diagnosis of scleroderma is complicated by the fact 
that some of its symptoms can accompany other connec- 
tive-tissue diseases. The most important symptom is 
thickened or hardened skin on the fingers, hands, fore- 
arms, or face. This is found in 98% of people with sclero- 
derma. It can be detected in the course of a physical 
examination. The person’s medical history may also 
contain important clues, such as exposure to toxic sub- 
stances on the job. There are a number of nonspecific 
laboratory tests on blood samples that may indicate the 
presence of an inflammatory disorder (but not specifical- 
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Scleroderma is a serious, progressive disease caused by 
the overproduction and accumulation of collagen through- 
out the body, resulting in hardening (sclerosis) and scarring 
(fibrosis) of the skin and connective tissue. (Photo 
Researchers, Inc. Reproduced by permission.) 


ly scleroderma). The antinuclear antibody (ANA) test is 
positive in more than 95% of people with scleroderma. 


Other tests can be performed to evaluate the extent 
of the disease. These include a test of the electrical sys- 
tem of the heart (an electrocardiogram), lung-function 
tests, and x-ray studies of the gastrointestinal tract. Vari- 
ous blood tests can be given to study kidney function. 


Treatment 


At this time there is no cure for scleroderma. A drug 
called D-penicillamine has been used to interfere with the 
abnormal collagen. It is believed to help decrease the 
degree of skin thickening and tightening, and to slow the 
progress of the disease in other organs. Taking vitamin D 
and using ultraviolet light may be helpful in treating local- 
ized scleroderma. Corticosteroids have been used to treat 
joint pain, muscle cramps, and other symptoms of inflam- 
mation. Other drugs have been studied that reduce the 
activity of the immune system (immunosuppressants). 
Because these medications can have serious side effects, 
they are used in only the most severe cases of scleroderma. 


The various complications of scleroderma are treat- 
ed individually. Raynaud’s phenomenon requires that 
people try to keep their hands and feet warm constantly. 
Nifedipine is a medication that is sometimes given to 
help control Raynaud’s. Thick ointments and creams are 
used to treat dry skin. Exercise and massage may help 
joint involvement; they may also help people retain more 
movement despite skin tightening. Skin ulcers need 
prompt attention and may require antibiotics. People 
with esophageal reflux will be advised to eat small 
amounts more often, rather than several large meals a 
day. They should also avoid spicy foods and items con- 
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Scleroderma 


KEY TERMS 


Autoimmune disorder—A disorder in which the 
body’s immune cells mistake the body’s own tissues 
as foreign invaders; the immune cells then work to 
destroy tissues in the body. 


Collagen—The main supportive protein of cartilage, 
connective tissue, tendon, skin, and bone. 


Connective tissue—A group of tissues responsible 
for support throughout the body; includes cartilage, 
bone, fat, tissue underlying skin, and tissues that 
support organs, blood vessels, and nerves through- 
out the body. 


Fibrosis—The abnormal development of fibrous tis- 
sue; scarring. 


Limited scleroderma—A subtype of systemic scle- 
roderma with limited skin involvement. It is somes- 
times called the CREST form of scleroderma, after 
the initials of its five major symptoms. 


Localized scleroderma—Thickening of the skin 
from overproduction of collagen. 


taining caffeine. Some patients with esophageal reflux 
have been successfully treated with surgery. Acid-reduc- 
ing medications may be given for heartburn. People must 
be monitored for the development of high blood pres- 
sure. If found, they should be promptly treated with 
appropriate medications, usually ACE inhibitors or other 
vasodilators. When fluid accumulates due to heart fail- 
ure, diuretics can be given to get rid of the excess fluid. 


Prognosis 


The prognosis for people with scleroderma varies. 
Some have a very limited form of the disease called mor- 
phea, which affects only the skin. These individuals have 
a very good prognosis. Other people have a subtype of 
systemic scleroderma called limited scleroderma. For 
them, the prognosis is relatively good. Limited scleroder- 
ma is characterized by limited involvement of the 
patient’s skin and a cluster of five symptoms called the 
CREST syndrome. CREST stands for: 


e C=Calcinosis 
e R=Raynaud’s disease (phenomenon) 


e E=Esophageal dysmotility (stiffness and malfunction- 
ing of the esophagus) 


e S=Sclerodactyly (thick, hard, rigid skin over the fingers) 


e T=Telangiectasis 
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Morphea—The most common form of localized 
scleroderma. 


Raynaud phenomenon/Raynaud disease—A condi- 
tion in which blood flow to the body’s tissues is 
reduced by a malfunction of the nerves that regulate 
the constriction of blood vessels. When attacks of 
Raynaud's occur in the absence of other medical 
conditions, it is called Raynaud disease. When 
attacks occur as part of a disease (as in scleroder- 
ma), it is called Raynaud phenomenon. 


Sclerosis—Hardening. 


Systemic sclerosis—A rare disorder that causes 
thickening and scarring of multiple organ systems. 


Telangiectasis—Very small arteriovenous malforma- 
tions, or connections between the arteries and veins. 
The result is small red spots on the skin known as 
“spider veins”. 


In general, people with very widespread skin 
involvement have the worst prognosis. This level of dis- 
ease is usually accompanied by involvement of other 
organs and the most severe complications. Although 
women are more commonly stricken with scleroderma, 
men more often die of the disease. The most common 
causes of death include heart, kidney, and lung diseases. 
About 65% of all patients survive 10 years or more fol- 
lowing a diagnosis of scleroderma. 


There are no known ways to prevent scleroderma. 
People can try to decrease occupational exposure to 
high-risk substances. 
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i Sclerotherapy for esophageal 


varices 
Definition 


Sclerotherapy for esophageal varices (also called 
endoscopic sclerotherapy) is a treatment for esophageal 
bleeding that involves the use of an endoscope and the 
injection of a sclerosing solution into veins. 


Purpose 


In most hospitals, sclerotherapy for esophageal 
varices is the treatment of choice to stop esophageal 
bleeding during acute episodes, and to prevent further 
incidences of bleeding. Emergency sclerotherapy is often 
followed by preventive treatments to eradicate distended 
esophageal veins. 


Precautions 


Sclerotherapy for esophageal varices cannot be per- 
formed on an uncooperative patient, since movement dur- 
ing the procedure could cause the vein to tear or the esoph- 
agus to perforate and bleed. It should not be performed on 
a patient with a perforated gastrointestinal tract. 


Description 


Esophageal varices are enlarged or swollen veins on 
the lining of the esophagus which are prone to bleeding. 
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They are life-threatening, and can be fatal in up to 50% 
of patients. They usually appear in patients with severe 
liver disease. Sclerotherapy for esophageal varices 
involves injecting a strong and irritating solution (a scle- 
rosant) into the veins and/or the area beside the distended 
vein. The sclerosant injected into the vein causes blood 
clots to form and stops the bleeding. The sclerosant 
injected into the area beside the distended vein stops the 
bleeding by thickening and swelling the vein to compress 
the blood vessel. Most physicians inject the sclerosant 
directly into the vein, although injections into the vein 
and the surrounding area are both effective. Once bleed- 
ing has been stopped, the treatment can be used to signif- 
icantly reduce or destroy the varices. 


Sclerotherapy for esophageal varices is performed by 
a physician in a hospital, with the patient awake but sedat- 
ed. Hyoscine butylbromide (Buscopan) may be adminis- 
tered to freeze the esophagus, making injection of the 
sclerosant easier. During the procedure, an endoscope is 
passed through the patient’s mouth to the esophagus to 
view the inside. The branches of the blood vessels at or 
just above where the stomach and esophagus come 
together, the usual site of variceal bleeding, are located. 
After the bleeding vein is identified, a long, flexible scle- 
rotherapy needle is passed through the endoscope. When 
the tip of the needle’s sheath is in place, the needle is 
advanced, and the sclerosant is injected into the vein or 
the surrounding area. The most commonly used scle- 
rosants are ethanolamine and sodium tetradecy] sulfate. 
The needle is withdrawn. The procedure is repeated as 
many times as necessary to eradicate all distended veins. 


Sclerotherapy for esophageal varices controls acute 
bleeding in about 90% of patients, but it may have to be 
repeated within the first 48 hours to achieve this success 
rate. During the initial hospitalization, sclerotherapy is usu- 
ally performed two or three times. Preventive treatments 
are scheduled every few weeks or so, depending on the 
patient’s risk level and healing rate. Several studies have 
shown that the risk of recurrent bleeding is much lower in 
patients treated with sclerotherapy: 30-50%, as opposed to 
70-80% for patients not treated with sclerotherapy. 


Preparation 


Before sclerotherapy for esophageal varices, the 
patient’s vital signs and other pertinent data are recorded, 
an intravenous line is inserted to administer fluid or 
blood, and a sedative is prescribed. 


Aftercare 


After sclerotherapy for esophageal varices, the 
patient will be observed for signs of blood loss, lung 
complications, fever, a perforated esophagus, or other 
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Scoliosis 


KEY TERMS 


Endoscope—An instrument used to examine the 
inside of a canal or hollow organ. Endoscopic 
surgery is less invasive than traditional surgery. 


Esophagus—The part of the digestive canal locat- 
ed between the pharynx (part of the digestive tube) 
and the stomach. 


Sclerosant—An irritating solution that stops bleed- 
ing by hardening the blood or vein it is injected 
into. 


Varices—Swollen or enlarged veins, in this case 
on the lining of the esophagus. 


complications. Vital signs are monitored, and the intra- 
venous line maintained. Pain medication is usually pre- 
scribed. After leaving the hospital, the patient follows a 
diet prescribed by the physician, and, if appropriate, can 
take mild pain relievers. 


Risks 


Sclerotherapy for esophageal varices has a 20-40% 
incidence of complications, and a 1-2% mortality rate. 
Complications can arise from the sclerosant or the endo- 
scopic procedure. Minor complications, which are 
uncomfortable but do not require active treatment or pro- 
longed hospitalization, include transient chest pain, diffi- 
culty swallowing, and fever, which usually go away after 
a few days. Some people have allergic reactions to the 
solution. Infection occurs in up to 50% of cases. In 2-10% 
of patients, the esophagus tightens, but this can usually be 
treated with dilatation. More serious complications may 
occur in 10-15% of patients treated with sclerotherapy. 
These include perforation or bleeding of the esophagus 
and lung problems, such as aspiration pneumonia. Long- 
term sclerotherapy can damage the esophagus, and 
increase the patient’s risk of developing cancer. 


Patients with advanced liver disease complicated by 
bleeding are very poor risks for this procedure. The 
surgery, premedications, and anesthesia may be sufficient 
to tip the patient into protein intoxication and hepatic 
coma. The blood in the bowels acts like a high protein 
meal; therefore, protein intoxication may be induced. 
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i Scoliosis 


Definition 


Scoliosis is a side-to-side curvature of the spine. 


Description 


When viewed from the rear, the spine usually 
appears perfectly straight. Scoliosis is a lateral (side-to- 
side) curve in the spine, usually combined with a rotation 
of the vertebrae. (The lateral curvature of scoliosis 
should not be confused with the normal set of front-to- 
back spinal curves visible from the side.) While a small 
degree of lateral curvature does not cause any medical 
problems, larger curves can cause postural imbalance 
and lead to muscle fatigue and pain. More severe scolio- 
sis can interfere with breathing and lead to arthritis of the 
spine (spondylosis). 


Approximately 10% of all adolescents have some 
degree of scoliosis, though fewer than 1% have curves 
which require medical attention beyond monitoring. Sco- 
liosis is found in both boys and girls, but a girl’s spinal 
curve is much more likely to progress than a boy’s. Girls 
require scoliosis treatment about five times as often. The 
reason for these differences is not known. 


Causes and symptoms 


Four out of five cases of scoliosis are idiopathic, 
meaning the cause is unknown. While idiopathic scolio- 
sis tends to run in families, no responsible genes had 
been identified as of 1997. Children with idiopathic scol- 
iosis appear to be otherwise entirely healthy, and have 
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not had any bone or joint disease early in life. Scoliosis is 
not caused by poor posture, diet, or carrying a heavy 
bookbag exclusively on one shoulder. 


Idiopathic scoliosis is further classified according to 
age of onset: 


e Infantile. Curvature appears before age three. This type 
is quite rare in the United States, but is more common 
in Europe. 


e Juvenile. Curvature appears between ages 3 and 10. 
This type may be equivalent to the adolescent type, 
except for the age of onset. 


e Adolescent. Curvature appears between ages of 10 and 
13, near the beginning of puberty. This is the most 
common type of idiopathic scoliosis. 


e Adult. Curvature begins after physical maturation is 
completed. 


Causes are known for three other types of scoliosis: 


e Congenital scoliosis is due to congenital abnormal for- 
mation of the bones of the spine, and is often associated 
with other organ defects. 


e Neuromuscular scoliosis is due to loss of control of the 
nerves or muscles which support the spine. The most 
common causes of this type of scoliosis are cerebral 
palsy and muscular dystrophy. 


e Degenerative scoliosis may be caused by degeneration 
of the discs which separate the vertebrae or arthritis in 
the joints that link them. 


Scoliosis causes a noticeable asymmetry in the torso 
when viewed from the front or back. The first sign of 
scoliosis is often seen when a child is wearing a bathing 
suit or underwear. A child may appear to be standing 
with one shoulder higher than the other, or to have a tilt 
in the waistline. One shoulder blade may appear more 
prominent than the other due to rotation. In girls, one 
breast may appear higher than the other, or larger if rota- 
tion pushes that side forward. 


Curve progression is greatest near the adolescent 
growth spurt. Scoliosis that begins early on is more likely 
to progress significantly than scoliosis that begins later in 
puberty. 


More than 30 states have screening programs in 
schools for adolescent scoliosis, usually conducted by 
trained school nurses or gym teachers. 


Diagnosis 


Diagnosis for scoliosis is done by an orthopedist. A 
complete medical history is taken, including questions 
about family history of scoliosis. The physical examina- 
tion includes determination of pubertal development in 
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This woman suffers from scoliosis, or curvature of the spine. 
(Custom Medical Stock Photo. Reproduced by permission.) 


adolescents, a neurological exam (which may reveal a 
neuromuscular cause), and measurements of trunk asym- 
metry. Examination of the trunk is done while the patient 
is standing, bending over, and lying down, and involves 
both visual inspection and use of a simple mechanical 
device called a scoliometer. 


If a curve is detected, one or more x rays will usual- 
ly be taken to define the curve or curves more precisely. 
An x ray is used to document spinal maturity, any pelvic 
tilt or hip asymmetry, and the location, extent, and 
degree of curvature. The curve is defined in terms of 
where it begins and ends, in which direction it bends, 
and by an angle measure known as the Cobb angle. The 
Cobb angle is found by projecting lines parallel to the 
vertebrae tops at the extremes of the curve; projecting 
perpendiculars from these lines; and measuring the 
angle of intersection. To properly track the progress of 
scoliosis, it is important to project from the same points 
of the spine each time. 
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Scoliosis 


Occasionally, magnetic resonance imaging (MRI) 
is used, primarily to look more closely at the condition of 
the spinal cord and nerve roots extending from it if neu- 
rological problems are suspected. 


Treatment 


Treatment decisions for scoliosis are based on the 
degree of curvature, the likelihood of significant progres- 
sion, and the presence of pain, if any. 


Curves less than 20 degrees are not usually treated, 
except by regular follow-up for children who are still 
growing. Watchful waiting is usually all that is required 
in adolescents with curves of 20-30 degrees, or adults 
with curves up to 40 degrees or slightly more, as long as 
there is no pain. 


For children or adolescents whose curves progress to 
30 degrees, and who have a year or more of growth left, 
bracing may be required. Bracing cannot correct curva- 
ture, but may be effective in halting or slowing progres- 
sion. Bracing is rarely used in adults, except where pain 
is significant and surgery is not an option, as in some 
elderly patients. 


Two general styles of braces are used for daytime 
wear. The Milwaukee brace consists of metal uprights 
attached to pads at the hips, rib cage, and neck. The under- 
arm brace uses rigid plastic to encircle the lower rib cage, 
abdomen, and hips. Both these brace types hold the spine 
in a vertical position. Because it can be worn out of sight 
beneath clothing, the underarm brace is better tolerated and 
often leads to better compliance. A third style, the 
Charleston bending brace, is used at night to bend the spine 
in the opposite direction. Braces are often prescribed to be 
worn for 22—23 hours per day, though some clinicians 
allow or encourage removal of the brace for exercise. 


Bracing may be appropriate for scoliosis due to 
some types of neuromuscular disease, including spinal 
muscular atrophy, before growth is finished. Duchenne 
muscular dystrophy is not treated by bracing, since 
surgery is likely to be required, and since later surgery is 
complicated by loss of respiratory capacity. 


Surgery for idiopathic scoliosis is usually recom- 
mended if: 


e the curve has progressed despite bracing 


e the curve is greater than 40-50 degrees before growth 
has stopped in an adolescent 


e the curve is greater than 50 degrees and continues to 
increase in an adult 


e there is significant pain 
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Orthopedic surgery for neuromuscular scoliosis is 
often done earlier. The goals of surgery are to correct the 
deformity as much as possible, to prevent further deformity, 
and to eliminate pain as much as possible. Surgery can usu- 
ally correct 40-50% of the curve, and sometimes as much 
as 80%. Surgery cannot always completely remove pain. 


The surgical procedure for scoliosis is called spinal 
fusion, because the goal is to straighten the spine as 
much as possible, and then to fuse the vertebrae together 
to prevent further curvature. To achieve fusion, the 
involved vertebra are first exposed, and then scraped to 
promote regrowth. Bone chips are usually used to splint 
together the vertebrae to increase the likelihood of 
fusion. To maintain the proper spinal posture before 
fusion occurs, metal rods are inserted alongside the 
spine, and are attached to the vertebrae by hooks, screws, 
or wires. Fusion of the spine makes it rigid and resistant 
to further curvature. The metal rods are no longer needed 
once fusion is complete, but are rarely removed unless 
their presence leads to complications. 


Spinal fusion leaves the involved portion of the 
spine permanently stiff and inflexible. While this leads to 
some loss of normal motion, most functional activities 
are not strongly affected, unless the very lowest portion 
of the spine (the lumbar region) is fused. Normal mobili- 
ty, exercise, and even contact sports are usually all possi- 
ble after spinal fusion. Full recovery takes approximately 
six months. 


Alternative treatment 


Numerous alternative therapies have been touted to 
provide relief and help for individuals with scoliosis, but 
none have been proven beneficial in clinical trials. These 
include massage, physical therapy, and electrical stimu- 
lation. In addition, alternatives such as physical therapy, 
rolfing, or chiropractice manipulation may provide 
improved flexibility, stronger muscles, and pain relief, 
but cannot prevent or correct the curvature of the spine or 
its natural progression. 


Although important for general health and strength, 
exercise has not been shown to prevent or slow the devel- 
opment of scoliosis. It may help relieve pain from scolio- 
sis by helping to maintain range of motion. Aquatic exer- 
cise, in particular, can increase flexibility and improve 
posture, balance, coordination, and range of motion. 
Because it decreases joint compression, it can lessen the 
pain caused by scoliosis or surgery. 


Good nutrition is also important for general health, 
but no specific dietary regimen has been shown to con- 
trol scoliosis development. In particular, dietary calcium 
levels do not influence scoliosis progression. 
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Chiropractic treatment may relieve pain, but it can- 
not halt scoliosis development, and should not be a sub- 
stitute for conventional treatment of progressing scolio- 
sis. Acupuncture and acupressure may also help reduce 
pain and discomfort, but they cannot halt scoliosis devel- 
opment either. 


Prognosis 


The prognosis for a person with scoliosis depends on 
many factors, including the age at which scoliosis begins 
and the treatment received. More importantly, mostly 
unknown individual factors affect the likelihood of pro- 
gression and the severity of the curve. Most cases of mild 
adolescent idiopathic scoliosis need no treatment and do 
not progress. Untreated severe scoliosis often leads to 
spondylosis, and may impair breathing. Degenerative 
arthritis of the spine, sciatica, and severe physical defor- 
mities can also result if severe scoliosis is left untreated. 
Finally, scoliosis can also poorly affect the individual’s 
self-esteem and cause serious emotional problems. 


Prevention 


There is no known way to prevent the development 
of scoliosis. Progression of scoliosis may be prevented 
through bracing or surgery. 


Exercise and physical fitness are of paramount 
importance for all individuals affected with scoliosis. 
They not only work to maintain flexibility and health, but 
decrease the likelihood of osteoporosis, which in these 
individuals, can be extremely debilitating. 
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KEY TERMS 


Cobb angle—A measure of the curvature of scolio- 
sis, determined by measurements made on x rays. 


Rolfing—A system of soft tissue manipulation and 
movement education to realign and reorient the 


body. 


Scoliometer—A tool for measuring trunk asym- 
metry; it includes a bubble level and angle mea- 
sure. 


Spondylosis—Arthritis of the spine. 


National Scoliosis Foundation. 72 Mount Auburn St., Water- 
town, MA 02172. (617) 926-0397. 

The Scoliosis Association. PO Box 811705, Boca Raton, FL 
33481-0669. (407) 368-8518. 

Scoliosis Research Society. 6300 N. River Rd., Suite 727, 
Rosemont, IL 60018-4226. (708) 698-1627. 
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www.scoliosis-world.com>. 


Liz Meszaros 


E Scrotal nuclear medicine scan 


Definition 


Scrotal nuclear medicine scan is a study of the blood 
circulation in the scrotum using radioactive contrast 
agent to highlight obstruction. 


Purpose 


This test is used almost exclusively to differentiate 
infection in the testis (testicle) from twisting and infarc- 
tion. Infection is called epididymitis because it mostly 
involves a collection of tubules on top of the testicle called 
the epididymis. Twisting of the testis shuts off its blood 
supply and is called testicular torsion. Both conditions 
cause a very painful, swollen testis on one side. Both occur 
most often in young men, although infection usually 
occurs at a slightly greater age. The infection increases the 
blood supply, and the torsion cuts off the blood supply. 
This is an ideal situation for a blood flow study. 


The distinction is critically important, because tes- 
ticular torsion must be untwisted immediately or the 
testis will die. On the other hand, epididymitis responds 
to antibiotics, and surgery might further injure it. 
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Scrotal ultrasound 


KEY TERMS 


Radioisotope—An unstable form of an element 
that gives off radiation to become stable. 


Scrotum—The bag of skin below the penis that 
contains the testes. 


Description 

A radioisotope, technetium-99, combined in a chemi- 
cal (pertechnate) is injected intravenously while the 
patient is under a special machine that detects radiation. 
This radiation detector, called a gamma camera, scans the 
scrotum at one minute intervals for about five minutes, 
then less often for another 10 or 15 minutes. It then creates 
pictures (either x ray or polaroid) that reveal where the iso- 
tope went in the scrotum. Since both sides are scanned, 
even greater accuracy is obtained by comparison. 


Preparation 


This procedure is usually done as an emergency to 
determine the need for immediate surgery. 


Risks 


The amount of radiation is so slight that even the 
sensitive testicular tissue is at minimum risk. 


Normal results 


Blood flow appears unobstructed. 


Abnormal results 

Three possible possible images appear. They are: 
e increased blood flow indicating infection 
e no blood flow indicating testicular torsion 


e blood flow illuminated in a “donut” shaped pattern that 
indicates torsion that has resolved itself within the last 
few days 


Resources 


BOOKS 

Rajfer, Jacob. “Congenital Anomalies of the Testes and Scro- 
tum.” In Campbell s Urology, ed. Patrick C. Walsh, et al. 
Philadelphia: W. B. Saunders Co., 1998. 

Rozauski, Thomas, et al. “Surgery of the Scrotum and Testis in 
Children.” In Campbell s Urology, ed. Patrick C. Walsh, et 
al. Philadelphia: W. B. Saunders Co., 1998. 


J. Ricker Polsdorfer, MD 
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Scrotal sonogram see Scrotal ultrasound 


i Scrotal ultrasound 


Definition 


Scrotal ultrasound is an imaging technique used for 
the diagnosis of suspected abnormalities of the scrotum. 
It uses harmless, high-frequency sound waves to form an 
image. The sound waves are reflected by scrotal tissue to 
form a picture of internal structures. It is not invasive and 
involves no radiation. 


Purpose 


Ultrasound of the scrotum is the primary imaging 
method used to evaluate disorders of the testicles and 
surrounding tissues. It is used when a patient has acute 
pain in the scrotum. Some of the problems for which the 
use of scrotal ultrasound is valuable include an absent or 
undescended testicle, an inflammation problem, testicu- 
lar torsion, a fluid collection, abnormal blood vessels, or 
a mass (lump or tumor). 


A sudden onset of pain in the scrotum is considered 
a serious problem, as delay in diagnosis and treatment 
can lead to loss of function. Epididymitis is the most 
common cause of this type of pain. Epididymitis is an 
inflammation of the epididymis, a tubular structure that 
transports sperm from the testes. It is most often caused 
by bacterial infection, but may occur after injury, or arise 
from an unknown cause. Epididymitis is treatable with 
antibiotics, which usually resolves pain quickly. Left 
untreated, this condition can lead to abscess formation or 
loss of blood supply to the testicle. 


Testicular torsion is the twisting of the spermatic 
cord that contains the blood vessels which supply the tes- 
ticles. It is caused by abnormally loose attachments of 
tissues that are formed during fetal development. Torsion 
can be complete, incomplete, or intermittent. Sponta- 
neous detorsion, or untwisting, can occur, making diag- 
nosis difficult. Testicular torsion arises most commonly 
during adolescence, and is acutely painful. Scrotal ultra- 
sound is used to distinguish this condition from inflam- 
matory problems, such as epididymitis. Testicular torsion 
is a surgical emergency; it should be operated on as soon 
as possible to avoid permanent damage to the testes. 


A scrotal sac with an absent testicle may be the result 
of a congenital anomaly (an abnormality present at birth), 
where a testicle fails to develop. More often, it is due to 
an undescended testicle. In the fetus, the testicles normal- 
ly develop just outside the abdomen and descend into the 
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KEY TERMS 


Hydrocele—A collection of fluid between two 
layers of tissue surrounding the testicle; the most 
common cause of painless scrotal swelling. 


Varicocele—An abnormal enlargement of the 
veins which drain the testicles. 


scrotum during the seventh month. Approximately 3% of 
full term baby boys have undescended testicles. It is 
important to distinguish between an undescended testicle 
and an absent testicle, as an undescended testicle has a 
very high probability of developing cancer. 


Ultrasound can be used to locate and evaluate masses 
in the scrotum. Most masses within the testicle are malig- 
nant or cancerous, and most outside the testicle are 
benign. Primary cancer of the testicles is the most com- 
mon malignancy in men between the ages of 15-35. Fluid 
collections and abnormalities of the blood vessels in the 
scrotum may appear to the physician as masses and need 
evaluation by ultrasound. A hydrocele, the most common 
cause of painless scrotal swelling, is a collection of fluid 
between two layers of tissue surrounding the testicle. An 
abnormal enlargement of the veins which drain the testi- 
cles is called a varicocele. It can cause discomfort and 
swelling, which can be examined by touch (palpated). 
Varicocele is a common cause of male infertility. 


Precautions 


Clear scrotal ultrasound images are difficult to 
obtain if a patient is unable to remain still. 


Description 


The patient lies on his back on an examining table. 
The technologist will usually take a history of the prob- 
lem, then gently palpate the scrotum. A rolled towel is 
placed between the patient’s legs to support the scrotum. 
The penis is lifted up onto the abdomen and covered. A gel 
that enhances sound transmission is put directly on the 
scrotum. The technologist then gently places a transducer 
(an electronic imaging device) against the skin. It is moved 
over the area creating images from reflected sound waves, 
which appear on a monitor screen. There is no discomfort 
from the study itself. However, if the scrotum is very ten- 
der, even the slight pressure involved may be painful. 


Normal results 


A normal study would reveal testicles of normal size 
and shape, with no masses. 
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Abnormal results 


An abnormal result of an ultrasound of the scrotum 
may reveal an absent or undescended testicle, an inflam- 
mation problem, testicular torsion, a fluid collection, 
abnormal blood vessels, or a mass. 


Resources 


BOOKS 

Leonhardt, Wayne C. “Scrotum.” In Abdomen and Superficial 
Structures. 2nd ed. Ed. Diane M. Kawamura. Philadel- 
phia: Lippincott, 1997. 


PERIODICALS 
Bree, Robert L., and Dai T. Hoang. “Scrotal Ultrasound.” Radio- 
logic Clinics of North America 34 (Nov. 1996): 1183-1205. 


Ellen S. Weber, MSN 


i Scrub typhus 


Definition 


Scrub typhus is an infectious disease that is trans- 
mitted to humans from field mice and rats through the 
bite of mites that live on the animals. The main symp- 
toms of the disease are fever, a wound at the site of the 
bite, a spotted rash on the trunk, and swelling of the 
lymph glands. 


Description 


Scrub typhus is caused by Rickettsia tsutsugamushi, 
a tiny parasite about the size of bacteria that belongs to 
the family Rickettsiaceae. Under the microscope, rick- 
ettsiae are either rod-like (bacilli) or spherical (cocci) in 
shape. Because they are intracellular parasites, they can 
live only within the cells of other animals. 


R. tsutsugamushi lives primarily in mites that belong 
to the species Leptotrombidium (Trombicula) akamushi 
and Leptotrombidium deliense. In Japan, some cases of 
scrub typhus have been reportedly transmitted by mites of 
the species Leptotrombidium scutellare and Leptotrombid- 
ium pallidum. The mites have four-stage life cycles: egg, 
larva, nymph, and adult. The larva is the only stage that 
can transmit the disease to humans and other vertebrates. 


The tiny chiggers (mite larvae) attach themselves to 
the skin. During the process of obtaining a meal, they may 
either acquire the infection from the host or transmit the 
rickettsiae to other mammals or humans. In regions where 
scrub typhus is a constant threat, a natural cycle of R. tsut- 
sugamushi transmission occurs between mite larvae and 
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Scrub typhus 


small mammals (e.g., field mice and rats). Humans enter a 
cycle of rickettsial infection only accidentally. 


Scrub typhus is also known as tsutsugamushi dis- 
ease. The name tsutsugamushi is derived from two 
Japanese words: tsutsuga, meaning something small and 
dangerous, and mushi, meaning creature. The infection is 
called scrub typhus because it generally occurs after 
exposure to areas with secondary (scrub) vegetation. It 
has recently been found, however, that the disease can 
also be prevalent in such areas as sandy beaches, moun- 
tain deserts, and equatorial rain forests. Therefore, it has 
been suggested that the names mite-borne typhus, or 
chigger-borne typhus, are more appropriate. Since the 
disease is limited to eastern and southeastern Asia, India, 
northern Australia and the adjacent islands, it is also 
commonly referred to as tropical typhus. 


The seasonal occurrence of scrub typhus varies with 
the climate in different countries. It occurs more fre- 
quently during the rainy season. Certain areas such as 
forest clearings, riverbanks, and grassy regions provide 
optimal conditions for the infected mites to thrive. These 
small geographic regions are high-risk areas for humans 
and have been called scrub-typhus islands. 


Causes and symptoms 


The incubation period of scrub typhus is about 10 to 
12 days after the initial bite. The illness begins rather 
suddenly with shaking chills, fever, severe headache, 
infection of the mucous membrane lining the eyes (the 
conjunctiva), and swelling of the lymph nodes (lym- 
phadenopathy). A wound (lesion) is often seen at the site 
of the chigger bite. Bite wounds are common in whites 
but rare in Asians. 


The initial lesion, which is about 0.4 in (1 cm) in 
diameter and flat, eventually becomes elevated and filled 
with fluid. After it ruptures, it becomes covered with a 
black scab (eschar). The patient’s fever rises during the first 
week, generally reaching 40—40.5°C (104-105°F). About 
the fifth day of fever, a red spotted rash develops on the 
trunk, often extending to the arms and legs. It may either 
fade away in a few days or may become spotted and elevat- 
ed (maculopapular) and brightly colored. Cough is present 
during the first week of the fever. An infection of the lung 
(pneumonitis) may develop during the second week. 


In severe cases, the patient’s pulse rate increases and 
blood pressure drops. The patient may become delirious 
and lose consciousness. Muscular twitching may devel- 
op. Enlargement of the spleen is observed. Inflammation 
of the heart muscle (interstitial myocarditis) is more 
common in scrub typhus than in other rickettsial dis- 
eases. In untreated patients, high fever may last for more 
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than two weeks. With specific therapy, however, the fever 
breaks within 36 hours. The patient’s recovery is prompt 
and uneventful. 


Diagnosis 
Patient history and physical examination 


Differentiating scrub typhus from other forms of 
typhus as well as from fever, typhoid and meningococcal 
infections is often difficult during the first several days 
before the initial rash appears. The geographical location 
of scrub typhus, the initial sore caused by the chigger bite, 
and the occurrence of specific proteins capable of 
destroying the organism (antibodies) in the blood, provide 
helpful clues and are useful in establishing the diagnosis. 


Laboratory tests 


Diagnostic procedures involving the actual isolation 
of rickettsiae from the blood or other body tissues are 
usually expensive, time-consuming, and hazardous to 
laboratory workers. As a result, several types of tests 
known as serological (immunological) tests are used 
widely to confirm the clinical diagnosis in the laboratory. 


Specific antibodies develop in the body in response to 
an infection. The development of antibodies during the 
recovery period indicates that an immune response is pre- 
sent. The formation of antibodies is the basic principle of a 
serological test. Three different tests are available to diag- 
nose rickettsial infections. The most widely used is the 
Weil-Felix test. This test is based on the fact that some of 
the antibodies that are formed in the body during a rick- 
ettsial infection can react with certain strains (OX-2 and 
OX-19) of Proteus bacteria and cause them to clump 
(agglutinate). The clumping is easily seen under the 
microscope. The Weil-Felix test is easy and inexpensive to 
perform, with the result that it is widely used. The Weil- 
Felix test, however, is not very specific. In addition, the 
clumping is not detectable until the second week of the ill- 
ness, which limits the test’s usefulness in early diagnosis. 


A second test known as a complement fixation (CF) 
test is based on the principle that if antibodies are formed 
in the body in response to the illness, then the antigen 
and the antibody will form complexes. These antigen- 
antibody complexes have the ability to inactivate, or fix, 
a protein that is found in blood serum (serum comple- 
ment). The serum complement fixation can be measured 
using standardized biochemical tests and confirms the 
presence of antibodies. A third test known as the fluores- 
cent antibody test uses fluorescent tags that are attached 
to antibodies for easy detection. This test has been devel- 
oped using three strains of Rickettsia tsutsugamushi and 
has proven to be the most specific for diagnosis. 
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KEY TERMS 


Agglutinin—An antibody that causes particulate 
antigens such as bacteria or other cells to clump 
together. 


Endemic area—A geographical region where a 
particular disease is prevalent. 


Eschar—A hard crust or scab. In scrub typhus, an 
eschar forms over the initial sore from the chigger 
bite. 


Intracellular parasite—An organism which can 
only feed and live within the cell of a different ani- 
mal. 


Maculopapular rash—A rash characterized by 
raised, spotted lesions. 


Prophylactic dosage—Giving medications to pre- 
vent or protect against diseases. 


Rickettsia—A rod-shaped infectious microorgan- 
ism that can reproduce only inside a living cell. 
Scrub typhus is a rickettsial disease. 


Serological tests—Tests of immune function that 
are performed using the clear yellow liquid part of 
blood. 


Treatment 


Scrub typhus is treated with antibiotics. Chloram- 
phenicol (Chloromycetin, Fenicol) and tetracycline 
(Achromycin, Tetracyn) are the drugs of choice. They 
bring about prompt disappearance of the fever and dra- 
matic clinical improvement. If the antibiotic treatment is 
discontinued too quickly, especially in patients treated 
within the first few days of the fever, relapses may 
occur. In patients treated in the second week of illness, 
the antibiotics may be stopped one to two days after the 
fever disappears. 


Antibiotics are given intravenously to patients too 
sick to take them by mouth. Patients who are severely ill 
and whose treatment was delayed may be given corticos- 
teroids in combination with antibiotics for three days. 


Prognosis 


Before the use of antibiotics, the mortality rate for 
scrub typhus varied from 1—-60%, depending on the geo- 
graphic area and the rickettsial strain. Recovery also took 
a long time. With modern treatment methods, however, 
deaths are rare and the recovery period is short. 
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Prevention 
General precautions 


As of 1998, there are no effective vaccines for scrub 
typhus. In endemic areas, precautions include wearing 
protective clothing. Insect repellents containing dibutyl 
phthalate, benzyl benzoate, diethyl toluamide, and other 
substances can be applied to the skin and clothing to pre- 
vent chigger bites. Clearing of vegetation and chemical 
treatment of the soil may help to break up the cycle of 
transmission from chiggers to humans to other chiggers. 


Prophylactic antibiotic dosage 


It has been shown that a single oral dose of chloram- 
phenicol or tetracycline given every 5 days for a total of 
35 days, with 5-day nontreatment intervals, actually pro- 
duces active immunity to scrub typhus. This procedure is 
recommended under special circumstances in certain 
areas where the disease is endemic. 


Resources 


BOOKS 

Merck Manual of Diagnosis and Therapy, ed. Robert Berkow, 
et al. Rahway, NJ: Merck Research Laboratories, 1992. 

“Rickettsial Infections.” In Merck Manual of Medical Informa- 
tion: Home Edition, ed. Robert Berkow, et al. Whitehouse 
Station, NJ: Merck Research Laboratories, 1997. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Zinsser, Hans. Zinsser Microbiology. 19th ed. Ed. Wolfgang K. 
Joklik, et al. Stamford: Appleton Lange, 1988. 


Lata Cherath, PhD 


I Scurvy 


Definition 


Scurvy is a condition caused by a lack of vitamin C 
(ascorbic acid) in the diet. Signs of scurvy include tired- 
ness, muscle weakness, joint and muscle aches, a rash on 
the legs, and bleeding gums. In the past, scurvy was 
common among sailors and other people deprived of 
fresh fruits and vegetables for long periods of time. 


Description 


Scurvy is very rare in countries where fresh fruits 
and vegetables are readily available and where processed 
foods have vitamin C added. Vitamin C is an important 
antioxidant vitamin involved in the development of con- 
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Scurvy 


An x-ray image of an infant suffering from scurvy. (Photo- 
graph by Lester V. Bergman, Corbis Images. Reproduced by 
permission.) 


nective tissues, lipid and vitamin metabolism, biosynthe- 
sis of neurotransmitters, immune function, and wound 
healing. It is found in fruits, especially citrus fruits like 
oranges, lemons, and grapefruit, and in green leafy veg- 
etables like broccoli and spinach. In adults, it may take 
several months of vitamin C deficiency before symptoms 
of scurvy develop. 


Currently, the recommended daily allowance (RDA) 
for vitamin C is 50-60 mg/day for adults; 35 mg/day for 
infants; 40-45 mg/day for children 1-14; 70 mg/day dur- 
ing pregnancy; and 90-95 mg/day during lactation. The 
body’s need for vitamin C increases when a person is 
under stress, smoking, or taking certain medications. 


Causes and symptoms 


A lack of vitamin C in the diet is the primary cause 
of scurvy. This can occur in people on very restricted 
diets, who are under extreme physiological stress (for 
example, during an infection or after an injury), and in 
chronic alcoholics. Infants can develop scurvy if they are 
weaned from breast milk and switched to cow’s milk 
without an additional supplement of vitamin C. Babies of 
mothers who took extremely high doses of vitamin C 
during pregnancy can develop infantile scurvy. In chil- 
dren, the deficiency can cause painful swelling of the 
legs along with fever, diarrhea, and vomiting. In adults, 
early signs of scurvy include feeling weak, tired, and 
achy. The appearance of tiny red blood-blisters to larger 
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KEY TERMS 


Ascorbic acid—Another term for vitamin C, a 
nutrient found in fresh fruits and vegetables. Good 
sources of vitamin C in the diet are citrus fruits like 
oranges, lemons, limes, and grapefruits, berries, 
tomatoes, green peppers, cabbage, broccoli, and 
spinach. 


Recommended daily allowance (RDA)—The daily 
amount of a vitamin the average person needs to 
maintain good health. 


purplish blotches on the skin of the legs is a common 
symptom. Wound healing may be delayed and scars that 
had healed may start to breakdown. The gums swell and 
bleed easily, eventually leading to loosened teeth. Muscle 
and joint pain may also occur. 


Diagnosis 


Scurvy is often diagnosed based on the symptoms 
present. A dietary history showing little or no fresh fruits 
or vegetables are eaten may help to diagnose vitamin C 
deficiency. A blood test can also be used to check the 
level of ascorbic acid in the body. 


Treatment 


Adult treatment is usually 300—1,000 mg of ascorbic 
acid per day. Infants should be treated with 50 mg of 
ascorbic acid up to four times per day. 


Prognosis 


Treatment with vitamin C is usually successful, if 
the deficiency is recognized early enough. Left untreat- 
ed, the condition can cause death. 


Prevention 


Eating foods rich in vitamin C every day prevents 
scurvy. A supplement containing the RDA of vitamin C 
will also prevent a deficiency. Infants who are being 
weaned from breast milk to cow’s milk need a supple- 
ment containing vitamin C. 


Resources 


BOOKS 
“Ascorbic Acid (Vitamin C) Deficiency.” In Internal Medicine, 
ed. Jay H. Stein. St. Louis: Mosby, 1998. 
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“Vitamin C (Ascorbic Acid).” In Current Medical Diagnosis 
and Treatment, 1996. 35th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1995. 

“Vitamin C Deficiency (Scurvy).” In Conn’s Current Therapy, 
1996, ed. Robert E. Rakel. Philadelphia: W. B. Saunders 
Co., 1996. 

“Vitamin C Deficiency (Scurvy).” In Professional Guide to 
Diseases. 5th ed. Springhouse, PA: Springhouse Corpora- 
tion, 1995. 

“Vitamins and Their Functions.” In Cecil Textbook of Medicine. 
20th ed. Philadelphia: W. B. Saunders Co., 1996. 


PERIODICALS 
“Major Study Recommends Tripling RDA for Vitamin C.” 
Environmental Nutrition 19 (June 1996): 3. 


Altha Roberts Edgren 


Seafood poisoning see Fish and shellfish 
poisoning 


f Seasonal affective disorder 


Definition 


Seasonal affective disorder (SAD) is a form of 
depression most often associated with the lack of day- 
light in extreme northern and southern latitudes from the 
late fall to the early spring. 


Description 


Although researchers are not certain what causes sea- 
sonal affective disorder, they suspect that it has something 
to do with the hormone melatonin. Melatonin is thought to 
play an active role in regulating the “internal body clock,” 
which dictates when humans feel like going to bed at night 
and getting up in the morning. Although seasonal affective 
disorder is most common when light is low, it may occur 
in the spring, and it is then often called reverse SAD. 


Causes and symptoms 


The body produces more melatonin at night than 
during the day, and scientists believe it helps people feel 
sleepy at nighttime. There is also more melatonin in the 
body during winter, when the days are shorter. Some 
researchers believe that excessive melatonin release dur- 
ing winter in people with SAD may account for their 
feelings of drowsiness or depression. One variation on 
this idea is that, during winter, people’s internal clocks 
may become out of sync with the light-dark cycle, lead- 
ing to a long-term disruption in melatonin release. 
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Seasonal affective disorder, while not an official cate- 
gory of mental illness listed by the American Psychiatric 
Association, is estimated to affect 10 million Americans, 
most of whom are women. Another 25 million Americans 
may have a mild form of SAD, sometimes called the 
“winter blues” or “winter blahs.” The risk of SAD 
increases the further from the equator a person lives. 


The symptoms of SAD are similar to those of other 
forms of depression. People with SAD may feel sad, irri- 
table, or tired, and may find themselves sleeping too 
much. They may also lose interest in normal or pleasur- 
able activities (including sex), become withdrawn, crave 
carbohydrates, and gain weight. 


Diagnosis 


Doctors usually diagnose seasonal affective disorder 
based on the patient’s description of symptoms, includ- 
ing the time of year they occur. 


Treatment 


The first-line treatment for seasonal affective disor- 
der is light therapy, exposing the patient to bright artifi- 
cial light to compensate for the gloominess of winter. 
Light therapy uses a device called a light box, which con- 
tains a set of fluorescent or incandescent lights in front of 
a reflector. Typically, the patient sits for 30 minutes next 
to a 10,000-lux box (which is about 50 times as bright as 
ordinary indoor light). Light therapy appears to be safe 
for most people. However, it may be harmful for those 
with eye diseases. The most common side effects are 
vision problems such as eye strain, headaches, irritabili- 
ty, and insomnia. In addition, hypomania (elevated or 
expansive mood, characterized by hyperactivity and 
inflated self esteem) may occasionally occur. 


Recently, researchers have begun testing whether 
people who do not completely respond to light therapy 
can benefit from tiny doses of the hormone melatonin to 
reset the body’s internal clock. Early results look promis- 
ing, but the potential benefits must be confirmed in larger 
studies before this type of treatment becomes widely 
accepted. 


Like other types of mood disorders, seasonal affec- 
tive disorder may also respond to medication and psy- 
chotherapy. The four different classes of drugs used for 
mood disorders are: 


e heterocyclic antidepressants (HCAs), such as amitripty- 
line (Elavil) 


e selective serotonin reuptake inhibitors (SSRIs), such as 
fluoxetine (Prozac), paroxetine (Paxil), and sertraline 
(Zoloft) 
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Seborrheic dermatitis 


KEY TERMS 


Cognitive behavioral therapy—Psychotherapy 
aimed at helping people change their attitudes, 
perceptions, and patterns of thinking. 


Melatonin—A naturally occurring hormone 
involved in regulating the body’s “internal clock.” 


Serotonin—A chemical messenger in the brain 
thought to play a role in regulating mood. 


* monoamine oxidase inhibitors (MAO inhibitors), such 
as phenelzine sulfate (Nardil) and tranylcypromine sul- 
fate (Parnate) 


e lithium salts, such as lithium carbonate (Eskalith), often 
used in people with bipolar mood disorders, are often 
useful with SAD patients; many SAD patients also suf- 
fer from bipolar disorder (excessive mood swings; 
formerly known as manic depression) 


A number of psychotherapy approaches are useful as 
well. Interpersonal psychotherapy helps patients recog- 
nize how their mood disorder and their interpersonal 
relationships interact. Cognitive-behavioral therapy 
explores how the patient’s view of the world may be 
affecting mood and outlook. 


Prognosis 


Most patients with seasonal affective disorder 
respond to light therapy and/or antidepressant drugs. 


Resources 


BOOKS 

Peters, Celeste A. Don’t Be SAD: Your Guide to Conquering 
Seasonal Affective Disorder. Calgary, Alberta: Good 
Health Books, 1994. 


PERIODICALS 

Anderson, Janis L., and Gabrielle I. Warner. “Seasonal Depres- 
sion.” Harvard Health Letter (Feb. 1996): 7-8. 

“Winter Depression: Seeing the Light.” The University of Cali- 
fornia Berkeley Wellness Letter (Nov. 1996): 4. 


ORGANIZATIONS 

American Psychiatric Association. 1400 K Street NW, Washing- 
ton DC 20005. (888) 357-7924. <http://www.psych.org>. 

National Depressive and Manic Depressive Association. 730 N. 
Franklin St., Ste. 501, Chicago, IL 60610. (800) 826- 
3632. <http://www.ndmda.org>. 

National Institute of Mental Health. Mental Health Public 
Inquiries, 5600 Fishers Lane, Room 15C-05, Rockville, 
MD 20857. (888) 826-9438. <http://www.nimh.nih.gov>. 


Robert Scott Dinsmoor 
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Seasonal depression see Seasonal affective 
disorder 


Seatworm infection see Enterobiasis 


i Seborrheic dermatitis 


Definition 


Seborrheic dermatitis is a common inflammatory 
disease of the skin characterized by scaly lesions usually 
on the scalp, hairline, and face. 


Description 


Seborrheic dermatitis appears as red, inflamed skin 
covered by greasy or dry scales that may be white, yel- 
lowish, or gray. It can effect the scalp, eyebrows, fore- 
head, face, folds around the nose and ears, the chest, 
armpits (axilla), and groin. Dandruff and cradle cap are 
mild forms of seborrheic dermatitis, and appear as fine 
white scales without inflammation. 


Causes and symptoms 


The cause of seborrheic dermatitis is unclear, though 
it is has been linked to genetic or environmental factors. 
Pityrosporum ovale, a species of yeast normally found in 
hair follicles, has been proposed as one possible 
causative factor. A high fat diet and alcohol ingestion are 
thought to play some role. Other possible risk factors 
include: 


e stress and fatigue 


e weather extremes (e. g. hot, humid weather or cold, dry 
weather) 


e oily skin 

e infrequent shampoos 

e obesity 

e Parkinson’s disease 

e AIDS 

e use of drying lotions that contain alcohol 


e other skin disorders (for example acne, rosacea, or 
psoriasis) 


Mild forms of the disorder may be asymptomatic. 
Symptoms also disappear and reappear, and vary in 
intensity over time. When scaling is present, it may be 
accompanied by itching that can lead to secondary 
infection. 
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This young boy is afflicted with seborrheic dermatitis. (Cus- 
tom Medical Stock Photo. Reproduced by permission.) 


Diagnosis 


The diagnosis of seborrheic dermatitis is based on 
assessment of symptoms, accompanied by consideration 
of medical history. 


Treatment 


Treatment consists of vigorous shampoos with 
preparations that assist with softening and removing the 
scaly accumulations. For mild cases, a non-prescription 
shampoo with selenium sulfide or zinc pyrithione may be 
used. For more severe problems, the doctor may prescribe 
shampoos containing coal tar or scalp creams containing 
cortisone. The antiseborrheic shampoo should be left on 
the scalp for approximately five minutes before rinsing 
out. Hydrocortisone cream may also be ordered for appli- 
cation to the affected areas on the face and body. Applica- 
tion of the hydrocortisone should be discontinued when 
the condition clears and restarted with recurrence. 


Prognosis 


This chronic condition may be characterized by long 
periods of inactivity. Symptoms in the acute phase can be 
controlled with appropriate treatment. 
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KEY TERMS 


Acne—A chronic inflammation of the sebaceous 
glands that manifests as blackheads, whiteheads, 
and/or pustules on the face or trunk. 


Psoriasis—A skin disorder of chronic, itchy scaling 
most commonly at sites of repeated minor trauma 
(e.g. elbows, knees, and skin folds). It affects up to 
2% of the population in Western countries—males 
and females equally. 


Rosacea—A chronic inflammation of the face, with 
associated scattered round nodules and increased 
reactivity of the facial capillaries to heat. It is most 
common in females, aged 30-50 years. 


Prevention 


The condition cannot be prevented. The severity and 
frequency of flare-ups may be minimized with frequent 
shampoos, thorough drying of skin folds after bathing, 
and wearing of loose, ventilating clothing. Foods that 
appear to worsen the condition should be avoided. 


Resources 


BOOKS 

Fitzpatrick, Thomas, et al. Color Atlas and Synopsis of Clinical 
Dermatology. New York: McGraw-Hill, Inc., 1992. 

Monahan, Frances, and Marianne Neighbors. Medical Surgical 
Nursing: Foundations for Clinical Practice. Philadelphia: 
W. B. Saunders, 1998. 

Uphold, Constance, and Mary Graham. Clinical Guidelines in 
Family Practice. Gainsville, FL: Barmarrae Books, 1994. 

OTHER 

“Seborrheic Dermatitis.” ThriveOnline. 4 Apr. 1998. <http:// 
thriveonline.oxygen.com>. 


Kathleen D. Wright, RN 


Secobarbital see Barbiturates 


Secondary erythrocytosis see Secondary 
polycythemia 


I Secondary polycythemia 


Definition 


Secondary polycythemia is an acquired form of a 
rare disorder characterized by an abnormal increase in 
the number of mature red cells in the blood. 
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Secondary polycythemia 


Secondary polycythemia is also called secondary 
erythrocytosis. 


Description 


Polycythemia means too many red blood cells. The 
resulting excess of red cells thickens the blood and 
impedes its passage through small blood vessels. 


Secondary polycythemia usually affects people 
between the ages of 40 and 60. 


Types of secondary polycythemia 


Known as spurious polycythemia, stress poly- 
cythemia, or Gaisbock’s syndrome, relative polycythemia 
is characterized by normal numbers of red blood cells but 
decreased levels of plasma (the fluid part of the blood). 
Overweight, middle-aged white men who smoke, have 
high blood pressure, and are on diuretic medicines to 
remove excess water from their bodies may develop Gais- 
bock’s syndrome. 


In smoker’s polycythemia, the number of red blood 
cells is elevated. Plasma levels are abnormally low. 


Causes and symptoms 


Smoking, which impairs red blood cells’ ability to 
deliver oxygen to body tissues, can cause secondary 
polycythemia. So can the following conditions: 


e carbon monoxide poisoning 
e chronic heart or lung disease 
e hormonal (endocrine) disorders 
e exposure to high altitudes 
e kidney cysts 
e tumors of the brain, liver, or uterus 
Causes of spurious polycythemia include: 
e burns 
e diarrhea 


e hemoconcentration (higher-than-normal concentration 
of cells and solids in the blood, usually due to becom- 
ing dehydrated or taking diuretics) 


e stress 


Weakness, headaches, and fatigue are usually the 
first symptoms of secondary polycythemia. Patients may 
feel lightheaded or experience shortness of breath. 


Visual disturbances associated with this disorder 
include distorted vision, blind spots, and flashes of light. 
The gums and small cuts are likely to bleed, and the 
hands and feet may burn. Extensive itching often occurs 
after taking a bath or shower. 
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Pain in the chest or leg muscles is common. The 
face often becomes ruddy, then turns blue after exercise 
or other exertion. Confusion and ringing in the ears (tin- 
nitus) may also occur. 


Diagnosis 


A very important part of diagnosing secondary poly- 
cythemia is differentiating it from primary polycythemia 
(also called polycythemia rubra vera or Vaquez’ disease). 
Unlike secondary polycythemia, primary polycythemia 
cannot be traced to an underlying condition such as 
smoking, high altitude, or chronic lung disease. 


Doctors diagnose polycythemia by measuring oxygen 
levels in blood drawn from an artery. A patient whose oxy- 
gen level is abnormally low probably has secondary poly- 
cythemia. Erythropoietin may also be measured. Levels of 
this hormone, which stimulates the bone marrow to pro- 
duce red blood cells, may be normal or elevated in a 
patient with secondary polycythemia. Red blood cell mass 
is also frequently measured in diagnosing the disorder. 


Imaging studies are sometimes performed to deter- 
mine whether the spleen and liver are enlarged and to 
detect erythropoietin-producing kidney lesions. Other 
diagnostic procedures include chest x rays and an elec- 
trocardiogram (EKG). 


Treatment 


Secondary polycythemia is treated primarily by treat- 
ing the underlying condition causing the disorder. For 
example, patients with Gaisbock’s syndrome are often 
taken off diuretics and encouraged to lose weight. Lung 
disorders, such as chronic obstructive pulmonary disease 
(COPD), may cause secondary polycythemia; treating the 
lung disorder generally improves the polycythemia. 


Some medications may also be taken to treat symp- 
toms caused by polycythemia. For example, antihista- 
mines can alleviate itching, and aspirin can soothe burn- 
ing sensations and bone pain. 


Until the underlying condition is controlled, doctors 
use bloodletting (phlebotomy) to reduce the number of 
red blood cells in the patient’s body. In most instances, a 
pint of blood is drained from the patient as needed and 
tolerated, until the hematocrit (the proportion of red cells 
in the blood) reaches an acceptable level. Chemotherapy 
is not used to treat secondary polycythemia; however, it 
may be used to treat the primary form. 


Prognosis 
Curing or removing the underlying cause of this dis- 


order generally eliminates the symptoms. 
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Resources 


BOOKS 

Berkow, Robert, ed. The Merck Manual of Medical Informa- 
tion: Home Edition. Whitehouse Station, NJ: Merck & 
Co., Inc., 1977. 

Harrison’ s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

Conn’s Current Therapy, 1996. Ed. Robert E. Rakel. Philadel- 
phia: W. B. Saunders Co., 1996. 


OTHER 
“Secondary Erythrocytosis.” The Meck Page. 3 June 1998 
<http://www.merck.com>. 


Maureen Haggerty 


SED rate see Erythrocyte sedimentation rate 


i Sedation 


Definition 


Sedation is the act of calming by administration of a 
sedative. A sedative is a medication that commonly 
induces the nervous system to calm. 


Purpose 


The process of sedation has two primary intentions. 
First, sedation is recommended to allow patients the abili- 
ty to tolerate unpleasant diagnostic or surgical procedures 
and to relieve anxiety and discomfort. Second, sedation 
for uncooperative patients may expedite and simplify spe- 
cial procedures that require little or no movement. Addi- 
tionally, sedation is often desirable to diminish fear asso- 
ciated with operative procedures. Sedation is typically 
used for common diagnostic tests that require prolonged 
immobilization such as magnetic resonance imaging 
(MRI) and computed axial tomography (CAT) scanning. 
Some cases that require sedation may also necessitate the 
use of analgesics to decrease pain associated with a pro- 
cedure or test. 


Precautions 


Benzodiazepines (common sedative medication) 
have a cumulative effect. This means that if the patient 
has not had time to metabolize the previous dose and 
ingests more, then the sedative effect may increase. 
Because of these additive effects these medications taken 
with other sedatives or alcohol (also a sedative hypnotic 
drug) may increase chances for accidental death. In gen- 
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eral, most of the medications that induce sedation may 
alter breathing and cardiac stability. In patients with pre- 
existing lung and/or heart disease, these medications 
should be monitored closely or not prescribed. 


Description 


The future of anesthetic care involves the simultane- 
ous administration of several drugs including IV medica- 
tions and inhaled anesthetics. An extensive survey of 
death in 100,000 cases published in 1988 revealed that 
death within seven days was 2.9 times greater when one 
or two anesthetic drugs were used than when using three 
or more medications. As of 2000 this study is accepted as 
standard practice and multiple IV anesthetics is the 
preferable recommendation for optimal patient care. 


The procedure for sedation is usually explained to 
the patient by an attending clinician. An IV access line is 
set in place for fluid replacement and injection of med- 
ications. A history is usually taken to assess risk and 
choice of medication. The patient typically signs consent 
forms and the possible side effects are explained. The 
day before the test, the patient may be required to main- 
tain specified dietary restriction. 


For outpatient surgery there are two types of seda- 
tion, conscious and unconscious sedation. Patients 
receiving conscious sedation are capable of rational 
responses, and they are able to maintain their airway for 
ventilation. The hallmark of conscious sedation is that it 
does not alter respiratory, cardiac, or reflex functions 
(nerve reflexes from the brain) to the level that requires 
external support for these vital functions. Patients receiv- 
ing conscious sedation are cooperative, have stable vital 
signs (pulse, respiratory rate, and temperature), shorter 
recovery room convalescence, and lower risk of develop- 
ing drug-induced complications. Unconscious sedation is 
a controlled state of anesthesia, characterized by partial 
or complete loss of protective nerve reflexes, including 
the ability to independently breathe and respond to com- 
mands. The patient is unable to cooperate, has labile 
(fluctuating) vital signs, prolonged recovery room conva- 
lescence, and higher risk of anesthetic complications. 


Preparation 


Usually procedures for conscious sedation do not 
require preoperative or pre-testing orders. Clinical situa- 
tions for unconscious sedation typically involve eating and 
drinking protocols starting the day before the procedure. 


The age and physical status of the patient is useful in 
determining sensitivity. A detailed past history, especially 
prior experiences with sedatives and other anesthetics is 
an important part of preparatory assessment. It is impor- 
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Seizure disorder 


KEY TERMS 


Baseline—A return to an original state. 


Benzodiazepam—One of the most commonly 
used sedative-hypnotic medications. 


tant to determine if there was any untoward side effects 
associated with a previous medication. Patient positioning 
is important to prevent blood pressure changes or nerve 
damage associated with abnormal position. 


Patients are also monitored for pulse rate, respira- 
tion, blood pressure, and temperature. Additionally, the 
heart is monitored using electrocardiography (ECG). 
Ventilation is assessed using a pulse oximeter. This 
machine is clipped with a special probe on one finger and 
can measure the levels of oxygen and carbon dioxide, 
which are reliable indicators of respiratory status. 


Aftercare 


The major goal for recovery room monitoring is 
assessment of residual drug effects. Recovery room mon- 
itoring primarily focuses on heart stability, respiratory 
adequacy and return to previous brain functioning. 


Risks 


The original forms of diazepam (Valium, a very 
common sedative) caused irritation of veins and 
phlebitis. Newer forms of diazepam (Dizac) are chemi- 
cally improved to lower the possibility of vein irritation. 
Age and physical health are important risk factors. Pre- 
existing medical conditions such as high blood pressure 
and heart and lung disease may increase the chance of 
developing undesirable side effects. 


Normal results 


Normal or uncomplicated results for sedation 
include alleviation of anxiety and discomfort. Coupled 
with analgesic, patients are usually pain-free. The normal 
progression post procedure or post operatively would be 
to return to baseline brain functioning, unassisted breath- 
ing, and normal heart rate and rhythm. 


Abnormal results 


Patients may have excessive nausea and vomiting 
associated with narcotic analgesia (if this is indicated). 
Excessive drowsiness can occur secondary to benzodi- 
azepine-induced sedation. The patient can also develop 
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hypoventilation (a decrease in ventilation), airway 
obstruction, high or low blood pressure, abnormal heart 
rhythms, nausea, vomiting, and shivering. 


Resources 


BOOKS 

Fleisher, Gary R., et al. Textbook of Pediatric Emergency Medi- 
cine. 4th ed. Lippincott Wlliams & Wilkins, 2000. 

Miller, Ronald D., et al, eds. Anesthesia. 5th ed. Churchill Liv- 
ingstone, Inc., 2000. 


ORGANIZATION 
American Society of Anesthesiologists. 520 N. Northwest 
Highway, Park Ridge, IL 60068-2573. 


Laith Farid Gulli, M.D. 
Bilal Nasser,M.Sc. 


Sedative-hypnotic drugs see Anti-insomnia 
drugs 


Sedative-hypnotics see Benzodiazepines 


Sedimentation rate see Erythrocyte 
sedimentation rate 


li Seizure disorder 


Definition 


A seizure is a sudden disruption of the brain’s nor- 
mal electrical activity accompanied by altered conscious- 
ness and/or other neurological and behavioral manifesta- 
tions. Epilepsy is a condition characterized by recurrent 
seizures that may include repetitive muscle jerking called 
convulsions. 


Description 


There are more than 20 different seizure disorders. 
One in ten Americans will have a seizure at some time, 
and at least 200,000 have at least one seizure a month. 


Epilepsy affects 1-2% of the population of the United 
States. Although epilepsy is as common in adults over 60 
as in children under 10, 25% of all cases develop before the 
age of five. One in every two cases develops before the age 
of 25. About 125,000 new cases of epilepsy are diagnosed 
each year, and a significant number of children and adults 
that have not been diagnosed or treated have epilepsy. 


Most seizures are benign, but a seizure that lasts a 
long time can lead to status epilepticus, a life-threatening 
condition characterized by continuous seizures, sus- 
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tained loss of consciousness, and respiratory distress. 
Non-convulsive epilepsy can impair physical coordina- 
tion, vision, and other senses. Undiagnosed seizures can 
lead to conditions that are more serious and more diffi- 
cult to manage. 


Types of seizures 


Generalized epileptic seizures occur when electrical 
abnormalities exist throughout the brain. A partial 
seizure does not involve the entire brain. A partial seizure 
begins in an area called an epileptic focus, but may 
spread to other parts of the brain and cause a generalized 
seizure. Some people who have epilepsy have more than 
one type of seizure. 


Motor attacks cause parts of the body to jerk repeat- 
edly. A motor attack usually lasts less than an hour and 
may last only a few minutes. Sensory seizures begin with 
numbness or tingling in one area. The sensation may move 
along one side of the body or the back before subsiding. 


Visual seizures, which affect the area of the brain 
that controls sight, cause people to see things that are not 
there. Auditory seizures affect the part of the brain that 
controls hearing and cause the patient to imagine voices, 
music, and other sounds. Other types of seizures can 
cause confusion, upset stomach, or emotional distress. 


GENERALIZED SEIZURES. A generalized tonic-clonic 
(grand-mal) seizure begins with a loud cry before the 
person having the seizure loses consciousness and falls 
to the ground. The muscles become rigid for about 30 
seconds during the tonic phase of the seizure and alter- 
nately contract and relax during the clonic phase, which 
lasts 30-60 seconds. The skin sometimes acquires a 
bluish tint and the person may bite his tongue, lose bowel 
or bladder control, or have trouble breathing. 


A grand mal seizure lasts between two and five min- 
utes, and the person may be confused or have trouble 
talking when he regains consciousness (post-ictal state). 
He may complain of head or muscle aches, or weakness 
in his arms or legs before falling into a deep sleep. 


PRIMARY GENERALIZED SEIZURES. A primary gener- 
alized seizure occurs when electrical discharges begin in 
both halves (hemispheres) of the brain at the same time. 
Primary generalized seizures are more likely to be major 
motor attacks than to be absence seizures. 


ABSENCE SEIZURES. Absence (petit mal) seizures 
generally begin at about the age of four and stop by the 
time the child becomes an adolescent. 


Absence seizures usually begin with a brief loss of 
consciousness and last between one and 10 seconds. A 
person having a petit mal seizure becomes very quiet and 
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This patient’s brain is exposed during surgery in order for 
surgeons to remove the mass responsible for his epilepsy. 
(Custom Medical Stock Photo. Reproduced by permission.) 


may blink, stare blankly, roll his eyes, or move his lips. A 
petit mal seizure lasts 15-20 seconds. When it ends, the 
person who had the seizure resumes whatever he was 
doing before the seizure began. He will not remember the 
seizure and may not realize that anything unusual has hap- 
pened. Untreated, petit mal seizures can recur as many as 
100 times a day and may progress to grand mal seizures. 


MYOCLONIC SEIZURES. Myoclonic seizures are 
characterized by brief, involuntary spasms of the tongue 
or muscles of the face, arms, or legs. Myoclonic seizures 
are most apt to occur when waking after a night’s sleep. 


A jacksonian seizure is a partial seizure character- 
ized by tingling, stiffening, or jerking of an arm or leg. 
Loss of consciousness is rare. The seizure may progress 
in characteristic fashion along the limb. 


Limp posture and a brief period of unconsciousness 
are features of akinetic seizures, which occur in young 
children. Akinetic seizures, which cause the child to fall, 
are also called drop attacks. 


PARTIAL SEIZURES. Simple partial seizures do not 
spread from the focal area where they arise. Symptoms 
are determined by what part of the brain is affected. The 
patient usually remains conscious during the seizure and 
can later describe it in detail. 


COMPLEX PARTIAL SEIZURES. A distinctive smell, 
taste, or other unusual sensation (aura) may signal the 
start of a complex partial seizure. 
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Seizure disorder 


Complex partial seizures start as simple partial 
seizures, but move beyond the focal area and cause loss 
of consciousness. Complex partial seizures can 
become major motor seizures. Although a person hav- 
ing a complex partial seizure may not seem to be 
unconscious, he does not know what is happening and 
may behave inappropriately. He will not remember the 
seizure, but may seem confused or intoxicated for a 
few minutes after it ends. 


Causes and symptoms 


The origin of 50-70% of all cases of epilepsy is 
unknown. Epilepsy is sometimes the result of trauma at 
the time of birth. Such causes include insufficient oxygen 
to the brain; head injury; heavy bleeding or incompati- 
bility between a woman’s blood and the blood of her 
newborn baby; and infection immediately before, after, 
or at the time of birth. 


Other causes of epilepsy include: 


e head trauma resulting from a car accident, gunshot 
wound, or other injury 


e alcoholism 


e brain abscess or inflammation of membranes covering 
the brain or spinal cord 


e phenylketonuria (PKU, a disease that is present at birth, 
is often characterized by seizures, and can result in 
mental retardation) and other inherited disorders 


e infectious diseases like measles, mumps, and diphtheria. 
e degenerative disease 


e lead poisoning, mercury poisoning, carbon monoxide 
poisoning, or ingestion of some other poisonous sub- 
stance 


e genetic factors 


Status epilepticus, a condition in which a person suf- 
fers from continuous seizures and may have trouble 
breathing, can be caused by: 


e suddenly discontinuing anti-seizure medication 


e hypoxic or metabolic encephalopathy (brain disease 
resulting from lack of oxygen or malfunctioning of 
other physical or chemical processes) 


e acute head injury 


e blood infection caused by inflammation of the brain or 
the membranes that cover it 


Diagnosis 
Personal and family medical history, description of 


seizure activity, and physical and neurological examina- 
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tions help primary care physicians, neurologists, and 
epileptologists diagnose this disorder. Doctors rule out 
conditions that cause symptoms that resemble epilepsy, 
including small strokes (transient ischemic attacks, or 
TIAs), fainting (syncope), pseudoseizures, and sleep 
attacks (narcolepsy). 


Neuropsychological testing uncovers learning or 
memory problems. Neuro-imaging provides views of 
brain areas involved in seizure activity. 


The electroencephalogram (EEG) is the main test 
used to diagnose epilepsy. EEGs use electrodes placed on 
or within the skull to record the brain’s electrical activity 
and pinpoint the exact location of abnormal discharges. 


The patient may be asked to remain motionless dur- 
ing a short-term EEG or to go about his normal activities 
during extended monitoring. Some patients are deprived 
of sleep or exposed to seizure triggers, such as rapid, 
deep breathing (hyperventilation) or flashing lights 
(photic stimulation). In some cases, people may be hos- 
pitalized for EEG monitorings that can last as long as 
two weeks. Video EEGs also document what the patient 
was doing when the seizure occurred and how the seizure 
changed his behavior. 


Other techniques used to diagnose epilepsy include: 


e Magnetic resonance imaging (MRI), which provides 
clear, detailed images of the brain. Functional MRI 
(fMRI), performed while the patient does various tasks, 
can measure shifts in electrical intensity and blood flow 
and indicate which brain region each activity affects. 


e Positron emission tomography (PET) and single photon 
emission tomography (SPECT) monitor blood flow and 
chemical activity in the brain area being tested. PET and 
SPECT are very effective in locating the brain region 
where metabolic changes take place between seizures. 


Treatment 


The goal of epilepsy treatment is to eliminate 
seizures or make the symptoms less frequent and less 
severe. Long-term anticonvulsant drug therapy is the 
most common form of epilepsy treatment. 


Medication 


A combination of drugs may be needed to control 
some symptoms, but most patients who have epilepsy 
take one of the following medications: 


e Dilantin (phenytoin) 
e Tegretol (carbamazepine) 
e Barbita (phenobarbital) 


e Mysoline (primidone) 
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e Depakene (valproic acid, sodium valproate) 
e Klonopin (clonazepam) 
e Zarontin (ethosuximide) 


Dilantin, Tegretol, Barbita, and Mysoline are used to 
manage or control generalized tonic-clonic and complex 
partial seizures. Depakene, Klonopin, and Zarontin are 
prescribed for patients who have absence seizures. 


Neurontonin (gabapentin) and Lamictal (lamotrig- 
ine) are medications recently approved in the United 
States to treat adults who have partial seizures or partial 
and grand mal seizures. 


Even a patient whose seizures are well controlled 
should have regular blood tests to measure levels of anti- 
seizure medication in his system and to check to see if the 
medication is causing any changes in his blood or liver. A 
doctor should be notified if any signs of drug toxicity 
appear, including uncontrolled eye movements; sluggish- 
ness, dizziness, or hyperactivity; inability to see clearly or 
speak distinctly; nausea or vomiting; or sleep problems. 


Status epilepticus requires emergency treatment, 
usually with Valium (Ativan), Dilantin, or Barbita. An 
intravenous dextrose (sugar) solution is given to patients 
whose condition is due to low blood sugar, and a vitamin 
B, preparation is administered intravenously when status 
epilepticus results from chronic alcohol withdrawal. 
Because dextrose and thiamine are essentially harmless 
and because delay in treatment can be disastrous, these 
medications are given routinely, as it is usually difficult 
to obtain an adequate history from a patient suffering 
from status epilepticus. 


Intractable seizures are seizures that cannot be con- 
trolled with medication or without sedation or other 
unacceptable side effects. Surgery may be used to elimi- 
nate or control intractable seizures. 


Surgery 


Surgery can be used to treat patients whose intract- 
able seizures stem from small focal lesions that can be 
removed without endangering the patient, changing the 
patient’s personality, dulling the patient’s senses, or 
reducing the patient’s ability to function. 


Each year, as many as 5,000 new patients may 
become suitable candidates for surgery, which is most 
often performed at a comprehensive epilepsy center. 
Potential surgical candidates include patients with: 


* partial seizures and secondarily generalized seizures 
(attacks that begin in one area and spread to both sides 
of the brain) 


e seizures and childhood paralysis on one side of the 
body (hemiplegia) 
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This abstract artwork is based on a patient’s description of 
what an epileptic seizure feels like. Epileptic seizures are 
caused by chaotic electrical activity in the brain. They can 
be triggered by a variety of factors, such as illness or 
stress, although the underlying causes are not completely 
understood. (///ustration by John Bavosi, Photo Researchers, 
Inc. Reproduced by permission.) 


e complex partial seizures originating in the temporal 
lobe (the part of the brain associated with speech, hear- 
ing, and smell) or other focal seizures. (However, the 
risk of surgery involving the speech centers is that the 
patient will lose speech function.) 


e generalized myoclonic seizures or generalized seizures 
featuring temporary paralysis (akinetic) or loss of mus- 
cle tone (atonal) 


A physical examination is conducted to verify that 
a patient’s seizures are caused by epilepsy, and surgery is 
not used to treat patients with severe psychiatric distur- 
bances or medical problems that raise risk factors to 
unacceptable levels. 


Surgery is never indicated unless: 


e the best available anti-seizure medications have failed 
to control the patient’s symptoms satisfactorily, 


e the origin of the patient’s seizures has been precisely 
located, 


e there is good reason to believe that surgery will signifi- 
cantly improve the patient’s health and quality of life. 


Every patient considering epilepsy surgery is care- 
fully evaluated by one or more neurologists, neurosur- 
geons, neuropsychologists, and/or social workers. A psy- 
chiatrist, chaplain, or other spiritual advisor may help the 
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patient and his family cope with the stresses that occur 
during and after the selection process. 


TYPES OF SURGERY. Surgical techniques used to 
treat intractable epilepsy include: 


e Lesionectomy. Removing the lesion (diseased brain tis- 
sue) and some surrounding brain tissue is very effective 
in controlling seizures. Lesionectomy is generally more 
successful than surgery performed on patients whose 
seizures are not caused by clearly defined lesions, but 
removing only part of the lesion lessens the effective- 
ness of the procedure. 


e Temporal resections. Removing part of the temporal 
lobe and the part of the brain associated with feelings, 
memory, and emotions (the hippocampus) provides 
good or excellent seizure control in 75-80% of properly 
selected patients with appropriate types of temporal 
lobe epilepsy. Some patients experience post-operative 
speech and memory problems. 


e Extra-temporal resection. This procedure involves 
removing some or all of the frontal lobe, the part of the 
brain directly behind the forehead. The frontal lobe 
helps regulate movement, planning, judgment, and per- 
sonality, and special care must be taken to prevent post- 
operative problems with movement and speech. Extra- 
temporal resection is most successful in patients whose 
seizures are not widespread. 


Hemispherectomy. This method of removing brain tis- 
sue is restricted to patients with severe epilepsy and 
abnormal discharges that often extend from one side of 
the brain to the other. Hemispherectomies are most 
often performed on infants or young children who have 
had an extensive brain disease or disorder since birth or 
from a very young age. 


Corpus callosotomy. This procedure, an alternative to 
hemispherectomy in patients with congenital hemiple- 
gia, removes some or all of the white matter that sepa- 
rates the two halves of the brain. Corpus callosotomy is 
performed almost exclusively on children who are fre- 
quently injured during falls caused by seizures. If 
removing two-thirds of the corpus callosum doesn’t 
produce lasting improvement in the patient’s condition, 
the remaining one-third will be removed during another 
operation. 


Multiple subpial transection. This procedure is used to 
control the spread of seizures that originate in or affect 
the “eloquent” cortex, the area of the brain responsible 
for complex thought and reasoning. 


Other forms of treatment 


KETOGENIC DIET. A special high-fat, low-protein, 
low-carbohydrate diet is sometimes used to treat patients 
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whose severe seizures have not responded to other treat- 
ment. Calculated according to age, height, and weight, 
the ketogenic diet induces mild starvation and dehydra- 
tion. This forces the body to create an excessive supply 
of ketones, natural chemicals with seizure-suppressing 
properties. 


The goal of this controversial approach is to main- 
tain or improve seizure control while reducing medica- 
tion. The ketogenic diet works best with children 
between the ages of one and 10. It is introduced over a 
period of several days, and most children are hospitalized 
during the early stages of treatment. 


If a child following this diet remains seizure-free for 
at least six months, increased amounts of carbohydrates 
and protein are gradually added. If the child shows no 
improvement after three months, the diet is gradually dis- 
continued. 


Introduced in the 1920s, the ketogenic diet has had 
limited, short-term success in controlling seizure activity. 
Its use exposes patients to such potentially harmful side 
effects as: 


e staphylococcal infections 

e stunted or delayed growth 

e low blood sugar (hypoglycemia) 

e excess fat in the blood (hyperlipidemia) 


e disease resulting from calcium deposits in the urinary 
tract (urolithiasis) 


e disease of the optic nerve (optic neuropathy) 


VAGUS NERVE STIMULATION. The United States 
Food and Drug Administration (FDA) has approved the 
use of vagus nerve stimulation (VNS) in patients over 
the age of 16 who have intractable partial seizures. This 
non-surgical procedure uses a pacemaker-like device 
implanted under the skin in the upper left chest, to pro- 
vide intermittent stimulation to the vagus nerve. 
Stretching from the side of the neck into the brain, the 
vagus nerve affects swallowing, speech, breathing, and 
many other functions, and VNS may prevent or shorten 
some seizures. 


First aid for seizures 


A person having a seizure should not be restrained, 
but sharp or dangerous objects should be moved out of 
reach. Anyone having a complex partial seizure can be 
warned away from danger by someone calling his/her 
name in a clear, calm voice. 


A person having a grand mal seizure should be 
helped to lie down. Tight clothing should be loosened. 
A soft, flat object like a towel or the palm of a hand 
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should be placed under the person’s head. Forcing a 
hard object into the mouth of someone having a grand 
mal seizure could cause injuries or breathing problems. 
If the person’s mouth is open, placing a folded cloth or 
other soft object between his teeth will protect his 
tongue. Turning his head to the side will help him 
breathe. After a grand mal seizure has ended, the person 
who had the seizure should be told what has happened 
and reminded of where he is. 


Alternative treatment 


Stress increases seizure activity in 30% of people 
who have epilepsy. Relaxation techniques can provide 
some sense of control over the disorder, but they should 
never be used instead of anti-seizure medication or used 
without the approval of the patient’s doctor. Yoga, medi- 
tation, and favorite pastimes help some people relax and 
manage stress more successfully. Biofeedback can teach 
adults and older adolescents how to recognize an aura 
and what to do to stop its spread. Children under 14 are 
not usually able to understand and apply principles of 
biofeedback. Acupuncture treatments (acupuncture nee- 
dles inserted for a few minutes or left in place for as long 
as half an hour) make some people feel pleasantly 
relaxed. Acupressure can have the same effect on chil- 
dren or on adults who dislike needles. 


Aromatherapy involves mixing aromatic plant oils 
into water or other oils and massaging them into the skin 
or using a special burner to waft their fragrance through- 
out the room. Aromatherapy oils affect the body and the 
brain, and undiluted oils should never be applied directly 
to the skin. Ylang ylang, chamomile, or lavender can cre- 
ate a soothing mood. People who have epilepsy should 
not use rosemary, hyssop, sage or sweet fennel, which 
seem to make the brain more alert. 


Dietary changes that emphasize whole foods and 
eliminate processed foods may be helpful. Homeopathic 
therapy also can work for people with seizures, especially 
constitutional homeopathic treatment that acts at the deep- 
est levels to address the needs of the individual person. 


Prognosis 


People who have epilepsy have a higher-than-aver- 
age rate of suicide; sudden, unexplained death; and 
drowning and other accidental fatalities. 


Benign focal epilepsy of childhood and some absence 
seizures may disappear in time, but remission is unlikely if 
seizures occur several times a day, several times in a 48- 
hour period, or more frequently than in the past. 


Seizures that occur repeatedly over time and always 
involve the same symptoms are called stereotypic 
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seizures. The probability that stereotypic seizures will 
abate is poor. 


About 85% of all seizure disorders can be partially 
or completely controlled if the patient takes anti-seizure 
medication according to directions; avoids seizure-induc- 
ing sights, sounds, and other triggers; gets enough sleep; 
and eats regular, balanced meals. 


Anyone who has epilepsy should wear a bracelet or 
necklace identifying his seizure disorder and listing the 
medication he takes. 


Prevention 


Eating properly, getting enough sleep, and control- 
ling stress and fevers can help prevent seizures. A per- 
son who has epilepsy should be careful not to hyperven- 
tilate. A person who experiences an aura should find a 
safe place to lie down and stay there until the seizure 
passes. Anticonvulsant medications should not be 
stopped suddenly and, if other medications are pre- 
scribed or discontinued, the doctor treating the seizures 
should be notified. In some conditions, such as severe 
head injury, brain surgery, or subarachnoid hemor- 
rhage, anticonvulsant medications may be given to the 
patient to prevent seizures. 
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KEY TERMS 


Acupressure—Needleless acupuncture. 


Acupuncture—An ancient Chinese method of 
relieving pain or treating illness by piercing specif- 
ic areas of the body with fine needles. 


Biofeedback—A learning technique that helps 
individuals influence automatic body functions. 


Epileptologist—A physician who specializes in the 
treatment of epilepsy. 
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Selective abortion see Abortion, selective 
Selective mutism see Mutism 


i Selective serotonin reuptake 


inhibitors 
Definition 


Selective serotonin reuptake inhibitors are medi- 
cines that relieve symptoms of depression. 


Purpose 


Selective serotonin reuptake inhibitors are used to 
treat serious, continuing depression that interferes with a 
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person’s ability to function. Like other antidepressant 
drugs, they help reduce the extreme sadness, hopeless- 
ness, and lack of interest in life that are typical in people 
with depression. Selective serotonin reuptake inhibitors 
also are used to treat panic disorder, obsessive compul- 
sive disorder (OCD), and have shown promise for treat- 
ing a variety of other conditions, such as premenstrual 
syndrome, eating disorders, obesity, self-mutilation, 
and migraine headache. 


Description 


Selective serotonin reuptake inhibitors, also known 
as SSRIs or serotonin boosters, are thought to work by 
correcting chemical imbalances in the brain. Normally, 
chemicals called neurotransmitters carry signals from 
one nerve cell to another. These chemicals are constantly 
being released and taken back up at the ends of nerve 
cells. Selective serotonin reuptake inhibitors act on one 
particular neurotransmitter, serotonin, reducing its re- 
entry into nerve cells and thus allowing serotonin to build 
up. Although scientists are not exactly sure how it works, 
serotonin is involved in the control of moods, as well as 
other functions such as sleep, body temperature, and 
appetite for sweets and other carbohydrates. Somehow, 
drugs that prevent the uptake of serotonin improve the 
moods of people with serious depression, OCD, and 
some types of anxiety disorders. 


Selective serotonin reuptake inhibitors are available 
only with a doctor’s prescription and are sold in tablet, 
capsule, and liquid forms. Commonly used selective 
serotonin reuptake inhibitors are fluoxetine (Prozac), 
paroxetine (Paxil), sertraline (Zoloft), and fluvoxamine 
(Luvox). 


Recommended dosage 


The recommended dosage depends on the type of 
SSRI and the type and severity of depression for which it 
is being taken. Dosages may be different for different 
people. It is important for people taking SSRIs to take 
the drug exactly as prescribed. Taking larger or more fre- 
quent doses or taking the drug for longer than directed, 
for example, can cause unwanted effects. 


SSRIs are about as effective as other antidepres- 
sants. About 60-80% of people taking the drugs as direct- 
ed will find that their conditions improve. However, it 
may take four weeks or more for the effects of this medi- 
cine to be felt. Therefore, when people begin SSRI thera- 
py, it is important to continue taking the medication, even 
if an improvement in mood doesn’t begin immediately. 


People who take SSRIs should ask their doctors 
about how to stop taking the medication. Usually, doc- 
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tors advise patients to taper down gradually to reduce the 
chance of withdrawal symptoms. 


SSRIs may be taken with food to prevent stomach 
upset. 


Precautions 


There have been reports that some patients taking 
SSRIs have an increase in thoughts about suicide. It is 
not clear whether the medicine causes this effect because 
suicidal thoughts are very often a part of depression 
itself. While some patients may experience worsening of 
such thoughts early in the treatment of their depression, 
there is no credible evidence that SSRIs alone cause peo- 
ple to become suicidal or violent. 


Serious and possibly life-threatening reactions may 
occur when SSRIs are used in combination with mono- 
amine oxidase inhibitors (MAO inhibitors), such as 
Nardil and Parnate, which also are used to treat depres- 
sion. These reactions also are possible when a person 
stops taking an SSRI and immediately begins taking an 
MAOI. SSRIs and MAO inhibitors should never be taken 
at the same time. When switching from an SSRI to an 
MAOI or vice versa, it may be necessary to allow two to 
five weeks or more between stopping one and starting the 
other. The physician prescribing the medications should 
tell the patient exactly how much time to allow before 
beginning the other medication. 


People with a history of manic disorders should use 
any antidepressant, including an SSRI, with caution. 


It is important to see a doctor regularly while taking 
SSRIs. The doctor will check to make sure the medicine 
is working as it should and will watch for unwanted side 
effects. The doctor may also need to adjust the dosage 
during this period. 


Some people feel drowsy, dizzy, or lightheaded 
when using SSRIs. The drugs may also cause blurred 
vision in some people. Since SSRIs can sometimes cause 
drowsiness, driving or operating heavy machinery should 
be undertaken cautiously, particularly when the person 
first begins taking the medication. 


These medicines make some people feel lighthead- 
ed, dizzy, or faint when they get up after sitting or lying 
down, a condition known as orthostatic hypotension. 
People may try to lessen the problem by getting up grad- 
ually and holding onto something for support if possible. 
If the problem is severe or doesn’t improve, the patient 
should discuss it with his or her doctor. 


Because SSRIs work on the central nervous system, 
they may add to the effects of alcohol and other drugs 
that slow down the central nervous system, such as anti- 
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histamines, cold medicine, allergy medicine, sleep aids, 
medicine for seizures, tranquilizers, some pain relievers, 
and muscle relaxants. They may also add to the effects 
of anesthetics, including those used for dental proce- 
dures. Anyone taking SSRIs should check with his or her 
doctor before taking any of the drugs mentioned above. 


SSRIs may occasionally cause dry mouth, although 
this side effect is much more common with an older class 
of antidepressants known as tricyclics. To temporarily 
relieve the discomfort, doctors sometimes suggest chew- 
ing sugarless gum, sucking on sugarless candy or ice 
chips, or using saliva substitutes, which come in liquid 
and tablet forms and are available without a prescription. 
If the problem continues for more than two weeks, check 
with a doctor or dentist. Mouth dryness that continues 
over a long time may contribute to tooth decay and other 
dental problems. 


Changes in sexual functioning are among the more 
common side effects with SSRIs. Depending on the par- 
ticular SSRI prescribed, 8-15% of patients may report 
these side effects. The most common problem for men is 
delayed ejaculation. Women may be unable to have 
orgasms. A doctor should be contacted if any changes in 
sexual functioning occur. 


Special conditions 


People with certain medical conditions or who are 
taking certain other medicines can have problems if they 
take SSRIs. Before taking these drugs, a patient should 
let the doctor know about any of these conditions: 


ALLERGIES. Anyone who has had unusual reactions 
to SSRIs in the past should let his or her doctor know 
before taking the drugs again. The doctor should also be 
told about any allergies to foods, dyes, preservatives, or 
other substances. 


PREGNANCY. In studies of laboratory animals, some 
SSRIs have caused miscarriage and other problems in 
pregnant females and their offspring. However, at least 
two studies in humans (by Pastuszak in 1993 and Kuhlin 
in 1998) have shown SSRIs to be safe during pregnancy. 
Still, women who are pregnant or who may become preg- 
nant should check with their doctors before using SSRIs. 


BREASTFEEDING. SSRIs pass into breast milk and 
some may occasionally cause unwanted side effects in 
nursing babies whose mothers take the drugs. These 
effects include vomiting, watery stools, crying, and sleep 
problems. Women who are breastfeeding should talk to 
their doctors about the use of SSRIs. They may need to 
switch to a different medicine while breastfeeding. If 
SSRIs must be taken, it may be necessary to stop breast- 
feeding while being treated with these drugs. However, 
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several studies in people (for example, Yoshida in 1998) 
have indicated that SSRIs in breast milk have no effect 
on infant development. 


DIABETES. SSRIs may affect blood sugar levels. 
People with diabetes who notice changes in their blood 
or urine tests while taking this medicine should check 
with their doctors. 


OTHER MEDICAL CONDITIONS. Before using SSRIs, 
people with any of these medical problems should make 
sure their doctors are aware of their conditions: diabetes, 
kidney disease, liver disease, seizure disorders, current or 
past drug abuse or dependence, or diseases or conditions 
that affect the metabolism or blood circulation. 


Side effects 


The most common side effects are anxiety and ner- 
vousness (reported by 5-13% of people taking various 
SSRIs), tremor (5—14%), trouble sleeping (2-8%), tired- 
ness or weakness (4-15%), nausea (11-26%), diarrhea 
(11-26%), constipation (1-8%), loss of appetite 
(3-18%), weight loss (1-13%), dry mouth (10-22%), 
headache (1-5%), sweating (5—9%), trouble urinating 
(1-2%), and decreased sexual ability (8-15%). Many of 
these problems diminish or disappear as the body adjusts 
to the drug and do not require medical treatment unless 
they interfere with normal activities. Persistent problems, 
such as sexual dysfunction, should be discussed with 
the doctor. 


More serious side effects are possible, but extremely 
rare. People taking SSRIs who notice unusual joint or 
muscle pain; breathing problems; chills or fever; exces- 
sive excitement, fast talking, or actions that are out of 
control; or mood swings should contact their doctors. 
People who develop skin rashes or hives after taking an 
SSRI should stop taking the medication and contact their 
doctors as soon as possible. Other rare side effects may 
occur. Anyone who has unusual symptoms after taking 
an SSRI should get in touch with his or her doctor. 


Side effects may continue for some time after treat- 
ment with this medicine ends. How long the effects con- 
tinue depends on how long the drug was taken and how 
much of it was used. In most cases, doctors recommend 
that patients taper off SSRIs rather than abruptly discon- 
tinuing them, which usually prevents any withdrawal 
symptoms. People who experience agitation, confusion, 
or restlessness; dizziness or lightheadedness; vision 
problems; tremor; sleep problems; unusual tiredness or 
weakness; nausea and vomiting or diarrhea; headache; 
excessive sweating; runny nose; or muscle pain for more 
than a few days after stopping or tapering an SSRI 
should consult their doctors. 
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KEY TERMS 


Anesthetic—Medicine that causes a loss of feel- 
ing, especially of pain. Some anesthetics also 
cause a loss of consciousness. 


Anxiety—Worry or tension in response to real or 
imagined stress, danger, or dreaded situations. 
Physical reactions, such as fast pulse, sweating, 
trembling, fatigue, and weakness may accompany 
anxiety. 


Central nervous system—The brain and spinal 
cord. 


Depression—A mental condition in which people 
feel extremely sad and lose interest in life. People 
with depression may also have sleep problems 
and loss of appetite and may have trouble concen- 
trating and carrying out everyday activities. 


Metabolism—All the physical and chemical 
changes that occur in cells to allow growth and 
maintain body functions. These include processes 
that break down substances to yield energy and 
processes that build up other substances necessary 
for life. 


Obsessive-compulsive disorder—An anxiety dis- 
order in which people cannot prevent themselves 
from dwelling on unwanted thoughts, acting on 
urges, or performing repetitious rituals, such as 
washing their hands or checking to make sure they 
turned off the lights. 


Premenstrual syndrome—(PMS) A set of symp- 
toms that occur in some women 2-14 days before 
they begin menstruating each month. Symptoms 
include headache, fatigue, irritability, depression, 
abdominal bloating, and breast tenderness. 


Drug interactions 


SSRIs may interact with other medicines. When this 
happens, the effects of one or both of the drugs may 
change or the risk of side effects may be greater. Anyone 
who takes SSRIs should let the doctor know about all 
other medicines he or she is taking. Among the drugs that 
may interact with SSRIs are: 


e Central nervous system (CNS) depressants such as 
medicine for allergies, colds, hay fever, and asthma; 
sedatives; tranquilizers; prescription pain medicine; 
muscle relaxants; medicine for seizures; sleep aids; 
barbiturates; and anesthetics. 
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e blood thinners 


* monoamine oxidase inhibitors (MAOIs) such as Nardil 
or Parnate, used to treat conditions including depres- 
sion and Parkinson’s disease 


e the antiseizure drug phenytoin (Dilantin) 


e the food supplement (and sleep aid) tryptophan, which 
has been withdrawn from the United States market, but 
may be found in some herbal preparations 


e digitalis and other heart medicines 


The list above does not include every drug that may 
interact with SSRIs. Patients should be sure to check 
with a doctor or pharmacist before combining SSRIs 
with any other prescription or nonprescription (over-the- 
counter) medicine. 
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i Self-mutilation 


Definition 


Self-mutilation is a general term for a variety of 
forms of intentional self-harm without the wish to die. 
Cutting one’s skin with razors or knives is the most com- 
mon pattern of self-mutilation. Others include biting, hit- 
ting, or bruising oneself; picking or pulling at skin or 
hair; burning oneself with lighted cigarettes, or amputat- 
ing parts of the body. 


Description 


Self-mutilation has become a major public health 
concern as its incidence appears to have risen since the 
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early 1990s. One source estimates that 0.75% of the gener- 
al American population practices self-mutilation. The inci- 
dence of self-mutilation is highest among teenage females, 
patients diagnosed with borderline personality disorder, 
and patients diagnosed with one of the dissociative disor- 
ders. Over half of self-mutilators were sexually abused as 
children, and many also suffer from eating disorders. 


Self-mutilation should not be confused with current 
fads for tattoos and body piercing. In some cases, howev- 
er, it may be difficult to distinguish between an interest in 
these fads and the first indications of a disorder. 


The relationship of self-mutilation to suicide is still 
debated even though statistics show that nearly 50% of 
individuals who injure themselves also attempt suicide at 
some point in their lives. Many researchers think that sui- 
cide attempts reflect feelings of rejection or hopeless- 
ness, while self-mutilation results from feelings of shame 
or a need to relieve tension. 


Causes and symptoms 


Several different theories have been proposed to 
explain self-mutilation: 


¢ self-mutilation is an outlet for strong negative emo- 
tions, especially anger or shame, that the person is 
afraid to express in words or discuss with others. 


¢ self-mutilation represents anger at someone else direct- 
ed against the self. 


e self-mutilation relieves unbearable tension or anxiety. 
Many self-mutilators do report feeling relief after an 
episode of self-cutting or other injury. 


e self-mutilation is a technique for triggering the body’s 
biochemical responses to pain. Stress and trauma 
release endorphins, which are the body’s natural pain- 
killing substances. 


e self-mutilation is a way of stopping a dissociative 
episode. Dissociation is a process in which the mind splits 
off, or dissociates, certain memories and thoughts that are 
too painful to keep in conscious awareness. Some people 
report that they feel “numb” or “dead” when they dissoci- 
ate, and self-injury allows them to feel “alive.” 


¢ self-mutilation is a symbolic acting-out of the larger 
culture’s mistreatment of women. This theory is some- 
times offered to explain why the great majority (about 
75%) of self-mutilators are girls and women. 


The symptoms of self-mutilation typically include 
wearing long-sleeved or baggy clothing, even in hot 
weather; and an unusual need for privacy. Self-mutilators 
are often hesitant to change their clothes or undress 
around others. In most cases the person has also shown 
signs of depression. 
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Diagnosis 


Self-mutilation is usually diagnosed by a psychiatrist 
or psychotherapist. A family practitioner or nurse who 
notices scars, bruises, or other physical evidence of self- 
injury may refer the person to a specialist for evaluation. 


Treatment 


Persons who mutilate themselves should seek treat- 
ment from a therapist with some specialized training and 
experience with this behavior. Most self-mutilators are 
treated as outpatients, although there are some inpatient 
programs, such as S.A.F.E., for adolescent females. A 
number of different treatment approaches are used with 
self-mutilators, including psychodynamic psychothera- 
py, group therapy, journaling, and behavioral therapy. 


Although there are no medications specifically for 
self-mutilation, antidepressants are often given, particu- 
larly if the patient meets the diagnostic criteria for a 
depressive disorder. 


Alternative treatment 


Mindfulness training, which is a form of 
meditation, has been used to teach self-mutilators to 
observe and identify their feelings in order to have some 
control over them. 


Prognosis 


The prognosis depends on the presence and severity 
of other emotional disorders, and a history of sexual 
abuse and/or suicide attempts. In general, teenagers 
without a history of abuse or other disorders have a good 
prognosis. Patients diagnosed with borderline personality 
disorder and/or a history of attempted suicide are consid- 
ered to have the worst prognosis. 


Prevention 


Some society-wide factors that influence self-muti- 
lation, such as the high rate of sexual abuse of children 
and media stereotypes of women, are difficult to change. 
In general, however, young people who have learned to 
express themselves in words or through art and other cre- 
ative activities are less likely to deal with painful feelings 
by injuring their bodies. 


Resources 
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Borderline personality disorder (BPD)—A pattern 
of behavior characterized by impulsive acts, 
intense but chaotic relationships with others, iden- 
tity problems, and emotional instability. 


Dissociation—The splitting off of certain mental 
processes from conscious awareness. 


Dissociative disorders—A group of mental disor- 
ders in which dissociation is a prominent symp- 
tom. Patients with dissociative disorders have a 
high rate of self-mutilation. 


Endorphins—Pain-killing substances produced in 
the human body and released by stress or trauma. 
Some researchers think that people who mutilate 
themselves are trying to trigger the release of 
endorphins. 
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i Semen analysis 


Definition 


Semen analysis evaluates a man’s sperm and semen. 
It is done to discover cause for infertility and to confirm 
success of vasectomy. 


Purpose 
Semen analysis is an initial step in investigating why 


a couple has been unable to conceive a child. Abnormali- 
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ties of sperm and semen can cause male infertility. 
Semen is the thick yellow-white male ejaculate contain- 
ing sperm. Sperm are the male sex cells that fertilize the 
female egg (ovum). They contain the genetic information 
that the male will pass on to a child. 


Vasectomy is an operation done to sterilize a man by 
stopping the release of sperm into semen. Success of 
vasectomy is confirmed by the absence of sperm in semen. 


Description 


The semen analysis test is usually done manually, 
though computerized test systems are available. Many 
laboratories base their procedures on standards published 
by the World Health Organization (WHO). 


The volume of semen in the entire ejaculate is mea- 
sured. The appearance, color, thickness, and pH is noted. 
A pH test looks at the range from a very acid solution to 
a very alkaline solution. Semen, like many other body 
fluids, has a standard pH range that would be considered 
optimal for fertilization of the egg to take place. The 
thick semen is then allowed to liquify; this usually takes 
20-60 minutes. 


Drops of semen are placed on a microscope slide 
and examined under the microscope. Motility, or move- 
ment, of 100 sperm are observed and graded in cate- 
gories, such as rapid progressive or immotile. 


The structure of sperm (sperm morphology) is 
assessed by carefully examining sperm for abnormali- 
ties in the size and shape in the head, tail, and neck 
regions. WHO standards define normal as a specimen 
with less than 30% abnormal forms. An alternative clas- 
sification system (Kruger’s) measures the dimensions of 
sperm parts. Normal specimens are allowed 14% or less 
abnormalities. 


Sperm are counted by placing semen in a special 
counting chamber. The sperm within the chamber are 
counted under a microscope. White blood cells are 
recorded; these may indicate a reproductive tract infec- 
tion. Laboratories may test for other biochemicals such 
as fructose, zinc, and citric acid. These are believed to 
contribute to sperm health and fertility. 


Results of semen analysis for infertility must be con- 
firmed by a second analysis seven days to three months 
after the first. Sperm counts may vary from day to day. 


Semen analysis to confirm success of vasectomy is 
concerned only with discovering if sperm are still pre- 
sent. Semen is collected six weeks after surgery. If sperm 
are seen, another specimen is collected two to four weeks 
later. The test is repeated until two consecutive speci- 
mens are free of sperm. 
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KEY TERMS 


Infertility—The inability of a man and woman to 
conceive a child after 12 months of unprotected 
sexual intercourse. 


Morphology—tThe size and shape of sperm. 


Motility—The movement of sperm within the 
semen. 


Preparation 


A man should collect an entire ejaculate, by mastur- 
bation, into a container provided by his physician. To 
examine the best quality sperm, the specimen must be 
collected after two to three days of sexual abstinence, but 
not more than five to seven days. The specimen must not 
come into contact with any spermicidal agents used by a 
female partner for birth control purposes. The man 
should not have alcohol before the test. 


A semen specimen to investigate infertility must be 
brought to the testing laboratory within one hour of 
obtaining it. Timing is not as critical for the postvasecto- 
my test but the semen must be kept at body temperature. 
The most satisfactory sample is one obtained in the lab 
rather than at home. 


Normal results 


WHO standards have established these normal val- 
ues: 


e volume less than or equal to 2.0 mL 
e sperm count greater than or equal to 20 million per mL 


e motility (movement of the sperm) value is greater than 
or equal to 50% with forward progression, or greater 
than or equal to 25% with rapid progression within 60 
minutes of ejaculation 


e morphology greater than or equal to 30% with normal 
forms 


e white blood cell count less than 1 million per mL 


If infertility continues, despite normal semen analy- 
sis and female studies, further tests are done to evaluate 
sperm function. 


Abnormal results 


Abnormalities of semen volume and liquidity, and 
sperm number and morphology decrease fertility. These 
abnormalities may be inherited or caused by a hormone 
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imbalance, medications, or a recent infection. Further tests 
may be done to determine the cause of abnormalities. 
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f Seniors’ health 


Definition 


Seniors’ health refers to the physical and mental 
conditions of senior citizens, those who are in their 60s 
and older. 


Purpose 


For a senior, the aging process and a person’s 
lifestyle will affect health. People who maintain a 
healthy weight, exercise regularly, eat nutritionally, and 
don’t smoke reduce the risk for many health conditions. 
This wellness allows people to live longer and to remain 
independent for more years. Smoking, obesity (excess 
weight), and lack of exercise shorten life and increase the 
risk for many health conditions. 


Diet and exercise 


Proper diet and regular exercise form the foundation 
of senior health. A nutritional diet and physical activity 
can help prevent diseases such as heart disease, cancer, 
stroke, and diabetes. A healthy diet can also help to man- 
age diabetes, high blood pressure, and heart disease. 


As people age, there is more of a need to exercise on 
a regular basis. According to the American Heart Associ- 
ation, the inactive person loses from 3-5% of muscle 
fiber each decade after age 30. That loss would total 30% 
of lost muscle fiber at age 60. Exercise helps to boost 
muscle strength. It could help to improve balance and 
coordination, and therefore help to prevent falls. 


Organizations including the heart association advise 
that regular physical activity helps to prevent bone loss 
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(osteoporosis) and the risk of conditions such as heart 
disease, Type II diabetes, colon cancer, stress, and 
depression. In addition, exercise can help a extend the 
lives of people with conditions such as diabetes, high 
blood pressure, and high cholesterol. 


Osteoporosis 


Osteoporosis is a condition in which bones become 
less dense (solid). Bones become brittle, thinner, and 
break easily. Although osteoporosis is associated with 
aging, it is only the risk of osteoporosis that increases as 
a person ages. It is linked to approximately 70% of bone 
fractures in people age 46 and older. According to the 
National Institutes of Health (NIH), one out of two 
women over age 50 will experience an osteoporosis- 
related fracture. So will one out of eight men over 50. 


Osteoporosis is associated primarily with the 
changes that occur to women during menopause. During 
menopause, there is a decrease in the level of estrogen, 
the hormone that helps maintain bone mass. Other causes 
of osteoporosis include lack of exercise and a diet defi- 
cient in vitamin D. 


Osteoporosis is a preventable condition. 


Osteoarthritis 


Osteoarthritis is a joint disease in which cartilage 
wears out and bones rub against each other. This condi- 
tion can occur gradually over time as activities per- 
formed throughout the years cause wear on joints. In 
addition, bones thin as a person ages. 


Excess weight and injuries can aggravate this condi- 
tion. About 16 million Americans experience some form 
of osteoarthritis. It generally affects the neck, fingers, 
lower back, knees, and toes. Symptoms include pain, 
stiffness, swelling, and creaking. The pain may disrupt 
sleep, and joint stiffness may make it difficult for a per- 
son to dress. 


Falls 


More than two million Americans each year fall and 
experience serious injuries, according to the American 
Academy of Otolaryngology-Head and Neck Surgery. 
For seniors, fall-related injuries can reduce mobility and 
hinder independence. 


As people age, their reflexes slow down so it may be 
more difficult to prevent a fall. Deteriorating vision and 
hearing can affect balance, which can cause an accidental 
fall. Furthermore, conditions such as arthritis, dizziness, 
and sleeping disorders can increase the likelihood of a 
fall. In addition, a person may fall at the start of a condi- 
tion such as a stroke or heart attack. 
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Falls can result in broken bones or fractures because 
bones are weakened by osteoporosis. In addition, healing 
takes longer. Head injuries could affect sight and hear- 
ing. Injuries sustained during falls could reduce an active 
person’s mobility and independence. 


Vision 


Eyesight changes as people age. Generally, people 
are in their 40s when they experience presbyopia, a form 
of farsightedness. This is a progressive condition involv- 
ing a decrease in the ability the eye to focus on what is 
close by (near vision). By age 65, little near focusing 
ability remains. 


Glaucoma is a condition caused by pressure from 
the build-up of a large amount of fluid in the eye. This 
progressive condition is often seen in people in their 50s. 
It starts with the gradual loss of peripheral vision. If not 
treated, it can lead to some vision loss. 


People in their 60s may experience the first signs of 
age-related macular degeneration (AMD). It is a pro- 
gressive condition affecting the retina. The macula in the 
retina distinguishes detail. Degeneration in the macula 
could cause scarring and a gradual reduction in vision. 
The person experiences a circle of blindness, an area of 
sightlessness that grows as the condition progress. 


More than half of people age 65 or older will be 
diagnosed with cataracts. Cataract refers to the loss of 
the transparency in the lens of the eye. As the loss pro- 
gresses, the person is unable to see less detail. This con- 
dition generally affects both eyes. 


Hearing 


Presbycusis, age-related hearing loss, is a progres- 
sive condition. It usually starts with a difficulty in hear- 
ing high-frequency sound such as people talking. A 
senior has less trouble with low-frequency tones. Back- 
ground noise will make it even more difficult to hear. 
Presbycusis affects approximately 25% of people 
between the ages of 65 and 75 and half of those over 75. 
Many people diagnosed with this condition say they have 
lost hearing in both ears. They also report feelings of 
dizziness and that they experience a ringing in their ears. 


Sleep disorders 


Sleep patterns change when a person ages. Many 
people in their 60s and 70s experience less time in the 
stages of deep sleep known as delta sleep. Despite this 
change, many healthy older people don’t experience 
sleep disorders. Overall health plays a role in whether a 
senior experiences trouble sleeping. 
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Obesity is linked to snoring and sleep apnea. Snor- 
ing can turn into apnea. A person with apnea stops 
breathing for up to one minute until the brain restarts the 
breathing process. This action could be repeated several 
hundred times each night. 


Furthermore, a senior’s sleep can be disrupted by 
conditions such as arthritis, osteoporosis, and Alz- 
heimer’s disease. Insomnia, or the inability to stay 
asleep, is a symptom of conditions including depression, 
anxiety, chronic pain, and restless leg syndrome (RLS). 


RLS involves movement of legs when a person is at 
rest. The person moves legs in response to a tingling sen- 
sation in the upper leg, calf, or foot. In other cases, legs 
move involuntarily. Sensations that trigger movement 
can re-occur within seconds. 


A person with RLS is likely to have PLMD (periodic 
limb movement disorder). A sleeping person with this 
condition will kick legs or move arms repeatedly. These 
involuntary movements can last from 20 seconds to an 
hour. Approximately 45% of the elderly have a mild form 
of PLMD, according to the National Sleep Foundation. 


The cause of these disorders is not known. They are 
thought to be caused by a chemical reaction in the brain. 
In addition, the conditions may be hereditary. 


Mental health 


While age has little effect on the mind, social and 
emotional factors affect an older person’s health. After a 
lifetime of a work, retirement brings several challenges. 
A person who has been identified for years by a profes- 
sion may experience a sense of lost identity. 


A senior may find that the thinking process has 
changed. Learning something new may take longer. 
However, older people have excellent recall of new infor- 
mation. 


Memory loss may be a concern, particularly since 
this is a symptom of Alzheimer’s disease. 


Dementia 


Alzheimer’s disease is a form of dementia, a condi- 
tion in which mental abilities decline. Symptoms of 
dementia include memory loss that goes beyond forget- 
ting a word or where an item was placed. The person 
with dementia may never recognize family members or 
remember how to perform functions such as preparing a 
meal. Sometimes there is change in personality, with the 
person becoming aggressive or paranoid. 


Alzheimer’s disease is the most prevalent form of 
dementia. Although the cause of this condition is not 
known, the risk of Alzheimer’s condition increases as a 


2997 


yyyeay ,sioiuas 


Seniors’ health 


person ages. In 2000, the condition affected one in 15 
people above the age of 65. That ratio rose to one in three 
people age 85 and older. 


Alzheimer’s is a progressive condition. In most 
cases, after five to eight years, a patient with this condi- 
tion is unable to perform basic functions. As of May of 
2001, there was no cure for Alzheimer’s. However, by 
March of that year, the U.S. Food and Drug Administra- 
tion in March had approved four medications that could 
help stop the degenerative process. 


Precautions 


A health condition may result in a doctor recom- 
mending against some forms of exercises. However, even 
if a person can’t jog, other forms of exercise include 
those designed for people in wheelchairs and those who 
are bedridden. 


Treatments for menopause and osteoporosis include 
Raloxifene, a medication that may cause blood clots. 


Description 


The cost of treatment varies. Cost of medical treat- 
ment will be determined by the type of procedure and 
whether a person has medical insurance. Another factor 
is the fee assessed by the health plan. 


Nutrition 


Nutrition plays an important role in senior health. Not 
only does a well-balanced diet keep a person from becom- 
ing obese, that same diet is a safeguard against health con- 
ditions that seniors face. Proper diet can help prevent a con- 
dition like diabetes or keep it from worsening. 


The senior diet should consist of foods that are low 
in fat, particularly saturated fat and cholesterol. A person 
should choose foods that provide nutrients such as iron 
and calcium. Other healthy menu choices include: 


e fish, skinless poultry, and lean meat 


e proteins such as dry beans (red beans, navy beans, and 
soybeans), lentils, chickpeas, and peanuts 


e low-fat dairy products 


e vegetables, especially those that are dark green and 
leafy 


e citrus fruits or juices, melons, and berries 
e whole grains like wheat, rice, oats, corn, and barley 


e whole grain breads and cereals 
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Exercise 


Physical activity should be rhythmic, repetitive, and 
should challenge the circulatory system. It should also be 
enjoyable so that a senior gets in the habit of exercising 
regularly for 30 minutes each day. It may be necessary to 
check with a doctor to determine the type of exercise that 
can be done. 


Walking is recommended for weight loss, stress 
release, and many other conditions. Brisk walking is said 
to produce the same benefits as jogging. Other forms of 
exercise can include gardening, bicycling, hiking, swim- 
ming, dancing, skating or ice-skating. If weather pro- 
hibits outdoor activities, a person can work out indoors 
with an exercise video. 


Exercise also offers a chance to socialize. In some 
cities, groups of seniors meet for regular walks at shop- 
ping malls. Senior centers offer exercise classes ranging 
from line dancing to belly dancing. 


Costs for exercise range from the price of walking 
shoes to the fees for joining a gym. 


Osteoporosis 


Prevention is the best method of treating osteoporo- 
sis. Methods of preventing osteoporosis include regular 
weight-bearing exercise such as walking, jogging, weight 
lifting, yoga, and stair climbing. 


People should not smoke since smoking makes the 
body produce less estrogen. Care should be taken to 
avoid falling. 


Diet should include from 1,000—1,300 mg. of calci- 
um each day. Sources of calcium include: 


e leafy, dark-green vegetables such as spinach, kale, mus- 
tard greens, and turnip greens 


e low-fat dairy products such as milk, yogurt, and 
cheeses such as cheddar, Swiss, mozzarella, and parme- 
san; also helpful are foods made with milk such as pud- 
ding and soup 


e canned fish such as salmon, sardine, and anchovies 
e tortillas made from lime-processed corn 
e tofu processed with calcium-sulfate 
e calcium tablets 

MEDICAL TREATMENT. An x ray will indicate bone 
loss when much of the density has decreased. A more 
effective way of detecting osteoporosis is the DEXA-scan 
(dual-energy x-ray absorbtiometry). This whole-body scan 
will indicate whether a person is at risk for fractures. It 
could be useful for people at risk for osteoporosis as well 


as women near the age of menopause or older. People 
should ask their doctors about whether this test is needed. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


During menopause, a woman loses estrogen. A pill 
or skin patch containing estrogen and progesterone eases 
symptoms of menopause and is used to treat osteoporo- 
sis. This treatment is known as hormone replacement 
therapy (HRT). In addition to restoring estrogen, HRT 
could reduce the risk of colon cancer and Alzheimer’s 
disease. However, more research is needed in these areas. 


Osteoarthritis 


Treatments for osteoarthritis range from preventative 
measures such as walking to joint replacement surgery. 
Treatment costs vary from no cost for soaking a joint in 
cold water, the price of over-the-counter remedies, to 
fees for surgery. 


Preventive and maintenance remedies include low- 
impact exercise such as swimming and walking, along 
with maintaining proper posture. Nutritional aids include 
foods rich in vitamin C such as citrus fruits and broccoli. 
Also recommended is daily consumption of 400 interna- 
tional units of Vitamin E. A person should cut back on 
fats, sugar, salt, cholesterol, and alcohol. 


HOME REMEDIES AND PHYSICAL THERAPY. The 
Arthritis Foundation recommends several remedies for 
easing pain. To treat inflammation, a person should use a 
cold treatment for 20 minutes. Methods include soaking 
the affected area in cold water or applying an ice pack. 
To soothe aches and stimulate circulation, a person 
applies heat to the affected area for 20 minutes. This 
should be done three times during the day. 


Over-the-counter (OTC) remedies such as aspirin 
and ibuprofen and salves containing capsaicin can be 
helpful. Furthermore, a doctor may recommend anti- 
inflammatory medications. 


SURGICAL TREATMENT. If osteoarthritis is suspected, 
a doctor’s diagnosis will include an assessment of 
whether joint pain is part of a patient’s medical history. 
The doctor may take an x ray to determine the presence 
of cartilage loss and how much degeneration occurred. 


Acupuncture may be helpful in treating mild 
osteoarthritis. Generally, a person should have one to two 
treatments a week for several weeks. Afterward, one 
treatment is recommended. An assessment of results 
should be made after 10 treatments. 


In cases of severe osteoarthritis, joint replacement 
surgery or joint immobilization may be required. Joints 
are replaced with metal, plastic, or ceramic material. 


Fall prevention 


Fall prevention starts with regular exercise such as 
walking. This improves balance and muscles. The walk 
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route should be on level ground. Other methods for pre- 
venting falls include: 


e when rising from a chair or bed, a senior should move 
slowly to avoid dizziness 


e shoes with low-heels and rubber soles are recommend- 
ed 


e medications should be monitored because of side 
effects that increase the probability of a fall 


e vision and hearing should be checked periodically 


¢ fall-proofing the home, including the installation of 
lighting, especially stairways, clearing up clutter and 
electrical cords that can cause falls, and the installation 
handrails and strips in bathtubs and rails on stairs. 


MEDICAL TREATMENT FOR FALLS. After a fall, a 
senior may need First Aid treatment for cuts or fractures. 
The doctor may evaluate whether medications cause bal- 
ance problems. If indicated, the doctor may examine the 
patient’s central nervous system function, balance, and 
muscle/joint function. A hearing or vision test may be 
ordered. 


Corrective measures could include adjusting pre- 
scriptions, vision surgery or having the patient use a cane 
or walker. 


Vision 


A person diagnosed with presbyopia may need bifo- 
cals or reading glasses to read print that appears too 
small. These lenses may need to be changed as vision 
changes over the years. Eventually, a person relies on 
glasses to focus on items that are near. Other seniors who 
never needed corrective lenses may need to wear eye- 
glasses. Publishers aware of this condition produce 
books with large print. 


A senior should schedule periodic vision exams 
because early treatment helps prevent or lessen a risk of 
cataracts or glaucoma. Diet also plays a role in vision 
care. Dark green vegetables like broccoli are said to 
help prevent cataracts from progressing. Physical exer- 
cise is thought to reduce the pressure associated with 
glaucoma. 


Glaucoma can be treated with eyedrops. Surgery can 
remove cataracts. The affected lens is removed and 
replaced with a permanent synthetic lens called an 
intraocular lens. There was no successful treatment for 
age-related macular degeneration as of 2001. 


Hearing 


An audiologist can administer tests to determine the 
amount of hearing loss. Although there is no cure for 
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presbycusis, hearing aids can help a senior affected by 
age-related hearing loss. If this treatment is not effective, 
the person might need to learn to read lips. 


Sleep disorders 


Losing weight can help with conditions such as 
snoring and sleep apnea. A doctor may advise the senior 
to quit smoking, reduce alcohol consumption, or to sleep 
on his or her side. In some cases, a doctor may refer the 
senior to a sleep disorder clinic. The senior may be pre- 
scribed a continuous positive airway pressure device. 
Known as a CPAP, the device is placed over the nose. It 
sends air into the nose. 


PLMD and restless leg syndrome may be treated 
with the prescription drug Dopar. These disorders could 
be signs of kidney or circulation conditions. Treatment of 
those conditions should end these sleeping disorders. 


Insomnia treatments include exercising and treating 
depression, stress, and other causes for sleeplessness. 


Mental health 


After retirement, a senior must find activities and 
interests to provide a sense of fulfillment. Otherwise, 
feelings of loneliness and isolation can lead to depres- 
sion and susceptibility to poor health. 


Activities that stimulate a person physically and 
intellectually contribute to good health. A senior can start 
an exercise program, take up hobbies, take classes, or 
volunteer. Senior centers offer numerous activities. 
Lunch programs provide nutritional meals and compan- 
ionship. This is important because a senior living alone 
may not feel motivated to prepare healthy meals. 


Dementia 


Diagnosis of Alzheimer’s disease starts with a thor- 
ough medical examination. The doctor should administer 
memory tests. Blood tests may be required, as well as a 
CT scan or MRI scan of the brain. If Alzheimer’s is diag- 
nosed, the doctor may prescribe medication to slow 
down progression of this form of dementia. 


As of 2001, the FDA had approved four prescription 
medications for treatment of Alzheimer’s. Tacrine, 
donepezil, riviastigmine, and galantamine are choline- 
sterase inhibitors that enhance memory. Modest im- 
provement was reported in clinical trials on donepezil, 
riviastigmine, and galantamine. Tacrine’s possible side 
effects include liver damage, so it is seldom prescribed. 


Preparation 


Before beginning a weight loss or exercise program, 
seniors should check with their doctors. The doctor will 
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determine whether a patient is at a healthy weight, or 
needs to gain or lose weight. The medical professional 
should be informed about a health condition or a family 
history of a condition like heart disease. The doctor may 
order a physical exam or recommend a specific exercise 
program. 


Exercise preparation 


A senior should select a form of exercise enjoyable 
enough to become a regular routine. Suitable clothing or 
equipment such as walking shoes or a bicycle helmet 
should be purchased. If a person is active for more than a 
half-hour, the American Heart Association recommends 
drinking water every 15 minutes. 


In addition to packing a water bottle, a person 
should pick an exercise buddy. Exercising with a friend 
or a group makes the activity more enjoyable. In addi- 
tion, a person is more apt to stick with a routine if a 
buddy is involved. 


Before exercising, the person should warm-up with 
slow stretching exercises. This could take longer for a 
senior because muscular elasticity slows down as a per- 
son ages. The exercise session should end with a cool- 
down that includes slow stretches. 


Aftercare 


Some recovery time may be needed after surgery. 
However, a healthy person will heal more quickly. A 
senior needs to maintain a schedule of regular exercise in 
order to remain mobile. Otherwise, a minor illness could 
make them dependent on others for daily care, according 
to the American Heart Association. 


If mobility becomes limited due to a condition like 
osteoarthritis, equipment like a walker and devices that 
make it easier to open bottles and grip cutlery can be 
helpful. 


Risks 


Exercising too long or too strenuously can be physi- 
cally harmful. The over-exertion could cause the person 
to lose interest in exercise and put off establishing a regu- 
lar routine. A person should start out slowly and build up 
to more intense or longer sessions. This is particularly 
important for a sedentary person. 


Osteoporosis 


The longterm effects of hormone replacement thera- 
py are not known. While one study concluded that HRT 
decreased the risk for breast cancer, another maintained 
the therapy increased the risk, and several other studies 
proved inconclusive. 
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Leading causes of death in persons 65 and older 


Death rate 
(per 100,000 population) 


4,963.2 
1,914.0 
1,111.3 


Number 
of deaths 


1,542,493 
594,858 
345,387 


Percentage of all deaths 


Cause of death in those Age 65 years old 


All causes 

Heart disease 

Malignant neoplasms, including neoplasms of lymphatic 
and hematopoietic tissues 

Cerebrovascular diseases 

Chronic obstructive pulmonary disease and associated conditions 

Pneumonia and influenza 

Diabetes mellitus 

Accidents and adverse effects 

Motor vehicle accidents 

All other accidents and adverse effects 

Nephritis, nephrotic syndrome, and nephrosis 

Atherosclerosis 

Septicemia 

All other causes, residual 


125,409 403.5 
72,755 
70,485 
35,523 

7,210 
26,213 
19,003 
17,306 
17,158 
15,351 

222,048 
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Normal results 


Seniors who stay active and eat nutritionally will be at 
less risk for conditions such as diabetes. A senior should 
also seek mental stimulation and social interaction. These 
provide enjoyment, boost self-esteem, and help reduce 
feelings of isolation and depression. Although eyesight 
and hearing will weaken, glasses and hearing aids help 
seniors keep the senses of sight and hearing. 


When surgery is required for osteoarthritis, hip 
replacement surgery is extremely successful. In about 
98% of surgeries, flexibility returns and pain is eased. 
Knee replacement surgery is also effective. 


If a person maintains a healthy lifestyle, the ability 
to avoid falls and recover from them is increased. 


After a fall, seniors needs to build up physical 
strength and the confidence needed so they don’t fear 
falling again. Care should be taken so that seniors don’t 
feel isolated by their injuries. Isolation could lead to 
decreased mobility and loss of independence. 


There was no cure for Alzheimer’s disease as of 
2001. However, that year several medications proved 
moderately effective in stopping memory loss. Since 
Alzheimer’s is progressive, a person diagnosed with this 
condition should make arrangements for the future. 
Finances should be taken care of and plans should be 
made for future care. Family should be brought into this 
discussion of the condition and those issues. 


After diagnosis, a person should stay active for as 
long as possible. Not only does this help a person enjoy 
this stage of life, activities can help to fight depression. 
Alzheimer support groups can also be helpful. In addi- 
tion, modifications to environment can be effective. 
Some people are bothered by dim lighting; others are dis- 
turbed by loud noises. 
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Sensory integration disorder 


Sensory hearing loss see Hearing loss 


i Sensory integration disorder 


Definition 


Sensory integration disorder or dysfunction (SID) is a 
neurological disorder that results from the brain’s inability 
to integrate certain information received from the body’s 
five basic sensory systems. These sensory systems are 
responsible for detecting sights, sounds, smell, tastes, tem- 
peratures, pain, and the position and movements of the 
body. The brain then forms a combined picture of this 
information in order for the body to make sense of its sur- 
roundings and react to them appropriately. The ongoing 
relationship between behavior and brain functioning is 
called sensory integration (SI), a theory that was first pio- 
neered by A. Jean Ayres, Ph.D., OTR in the 1960s. 


Description 


Sensory experiences include touch, movement, body 
awareness, sight, sound, smell, taste, and the pull of 
gravity. Distinguishing between these is the process of 
sensory integration (SI). While the process of SI occurs 
automatically and without effort for most, for some the 
process is inefficient. Extensive effort and attention are 
required in these individuals for SI to occur, without a 
guarantee of it being accomplished. When this happens, 
goals are not easily completed, resulting in sensory inte- 
gration disorder (SID). 


The normal process of SI begins before birth and 
continues throughout life, with the majority of SI devel- 
opment occurring before the early teenage years. The 
ability for SI to become more refined and effective coin- 
cides with the aging process as it determines how well 
motor and speech skills and emotional stability develop. 
The beginnings of the SI theory by Ayres instigated ongo- 
ing research that looks at the crucial foundation it pro- 
vides for complex learning and behavior throughout life. 


Causes and symptoms 


The presence of a sensory integration disorder is 
typically detected in young children. While most chil- 
dren develop SI during the course of ordinary childhood 
activities, which helps establish such things as the ability 
for motor planning and adapting to incoming sensations, 
others SI ability does not develop as efficiently. When 
their process is disordered, a variety of problems in 
learning, development, or behavior become obvious. 
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Those who have sensory integration dysfunction 
may be unable to respond to certain sensory information 
by planning and organizing what needs to be done in an 
appropriate and automatic manner. This may cause a 
primitive survival technique called “fright, flight, and 
fight,’ or withdrawal response, which originates from the 
“primitive” brain. This response often appears extreme 
and inappropriate for the particular situation. 


The neurological disorganization resulting in SID 
occurs in three different ways: the brain does not receive 
messages due to a disconnection in the neuron cells; sen- 
sory messages are received inconsistently; or sensory 
messages are received consistently, but do not connect 
properly with other sensory messages. When the brain 
poorly processes sensory messages, inefficient motor, 
language, or emotional output is the result. 


According to Sensory Integration International (SID, 
a non-profit corporation concerned with the impact of sen- 
sory integrative problems on people’s lives, the following 
are some signs of sensory integration disorder (SID): 


* oversensitivity to touch, movement, sights, or sounds 
e underreactivity to touch, movement, sights, or sounds 
e tendency to be easily distracted 

* social and/or emotional problems 

e activity level that is unusually high or unusually low 
e physical clumsiness or apparent carelessness 

e impulsive, lacking in self-control 


e difficulty in making transitions from one situation to 
another 


e inability to unwind or calm self 
* poor self concept 
e delays in speech, language, or motor skills 


e delays in academic achievement 


While research indicates that sensory integrative 
problems are found in up to 70% of children who are con- 
sidered learning disabled by schools, the problems of sen- 
sory integration are not confined to children with learning 
disabilities. SID transfers through all age groups, as well 
as intellectual levels and socioeconomic groups. Factors 
that contribute to SID include: premature birth; autism 
and other developmental disorders; learning disabilities; 
delinquency and substance abuse due to learning disabili- 
ties; stress-related disorders; and brain injury. Two of the 
biggest contributing conditions are autism and attention- 
deficit hyperactivity disorder (ADHD). 


Diagnosis 
In order to determine the presence of SID, an evalua- 


tion may be conducted by a qualified occupational or 
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physical therapist. An evaluation normally consists of 
both standardized testing and structured observations of 
responses to sensory stimulation, posture, balance, coor- 
dination, and eye movements. These test results and 
assessment data, along with information from other pro- 
fessionals and parents, are carefully analyzed by the ther- 
apist who then makes recommendations about appropri- 
ate treatment. 


Treatment 


Occupational therapists play a key role in the con- 
ventional treatment of SID. By providing sensory inte- 
gration therapy, occupational therapists are able to sup- 
ply the vital sensory input and experiences that children 
with SID need to grow and learn. Also referred to as a 
“sensory diet,” this type of therapy involves a planned 
and scheduled activity program implemented by an occu- 
pational therapist, with each “diet” being designed and 
developed to meet the needs of the child’s nervous sys- 
tem. A sensory diet stimulates the “near” senses (tactile, 
vestibular, and proprioceptive) with a combination of 
alerting, organizing, and calming techniques. 


Motor skills training methods that normally consist 
of adaptive physical education, movement education, and 
gymnastics are often used by occupational and physical 
therapists. While these are important skills to work on, 
the sensory integrative approach is vital to treating SID. 


The sensory integrative approach is guided by one 
important aspect—the child’s motivation in selection of 
the activities. By allowing them to be actively involved, 
and explore activities that provide sensory experiences 
most beneficial to them, children become more mature 
and efficient at organizing sensory information. 


Alternative treatment 


Sensory integration disorder (SID) is treatable with 
occupational therapy, but some alternative methods are 
emerging to complement the conventional methods used 
for SID. 


Therapeutic body brushing is often used on children 
(not infants) who overreact to tactile stimulation. A specif- 
ic non-scratching surgical brush is used to make firm, 
brisk movements over most of the body, especially the 
arms, legs, hands, back and soles of the feet. A technique 
of deep joint compression follows the brushing. Usually 
begun by an occupational therapist, the technique is taught 
to parents who need to complete the process for three to 
five minutes, six to eight times a day. The time needed for 
brushing is reduced as the child begins to respond more 
normally to touch. In order for this therapy to be effective, 
the correct brush and technique must be used. 
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KEY TERMS 


Axon—A process of a neuron that conducts 
impulses away from the cell body. Axons are usu- 
ally long and straight. 


Cortical—Regarding the cortex, or the outer layer 
of the brain, as distinguished from the inner portion. 


Neurotransmission—When a neurotransmitter, or 
chemical agent released by a particular brain cell, 
travels across the synapse to act on the target cell 
to either inhibit or excite it. 


Proprioceptive—Pertaining to proprioception, or the 
awareness of posture, movement, and changes in 
equilibrium and the knowledge of position, weight, 
and resistance of objects as they relate to the body. 


Tactile—The perception of touch. 


Vestibular—Pertaining to the vestibule; regarding 
the vestibular nerve of the ear which is linked to 
the ability to hear sounds. 


A report in 1998 indicates the use of cerebral electri- 
cal stimulation (CES) as being helpful to children with 
conditions such as moderate to severe autistic spectrum 
disorders, learning disabilities, and sensory integration 
dysfunction. CES is a modification of Transcutaneous 
Electrical Nerve Stimulation (TENS) technology that 
has been used to treat adults with various pain problems, 
including arthritis and carpal tunnel syndrome. TENS 
therapy uses a low voltage signal applied to the body 
through the skin with the goal of replacing painful 
impressions with a massage-like sensation. A much 
lower signal is used for CES than that used for traditional 
TENS, and the electrodes are placed on the scalp or ears. 
Occupational therapists who have studied the use of CES 
suggest that CES for children with SID can result in 
improved brain activity. The device is worn by children 
at home for 10 minutes at a time, twice per day. 


Music therapy helps promote active listening. Hyp- 
nosis and biofeedback are sometimes used, along with 
psychotherapy, to help those with SID, particularly older 
patients. 


Prognosis 


By providing treatment at an early age, sensory inte- 
gration disorder may be managed successfully. The ulti- 
mate goal is for the individual to be better able to interact 
with his or her environment in a more successful and 
adaptive way. 
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Sepsis 


Resources 


PERIODICALS 

“Body Brushing Therapy for Tactile Defensiveness.” Latitudes 
(April 30, 1997). 

“Brain Stimulation for Autism?” Latitudes (October 31, 1998). 

Morgan, Nancy. “Strategies for Colic.” Birth Gazette (Septem- 
ber 30, 1996). 

“Sensory Integration Therapy.” Latitudes (December 31, 1994). 


ORGANIZATIONS 
Sensory Integration International/The Ayres Clinic, 1514 
Cabrillo Avenue, Torrance, CA 90501-2817. 


OTHER 

Sensory Integration International. <http://www.sensoryint.com>. 

Sensory Integration Dysfunction. <http://home.ptd.net/blnel 
son/SIDEWEBPAGE2.htm>. 

Sensory Integration Network. <http://www.sinetwork.org>. 

Southpaw Enterprises, Inc. <http://www.southpaw enterprises. 
com>. 


Beth Kapes 


i Sepsis 


Definition 


Sepsis refers to a bacterial infection in the blood- 
stream or body tissues. This is a very broad term cover- 
ing the presence of many types of microscopic disease- 
causing organisms. 


Description 


Sepsis is also called bacteremia. Closely related 
terms include septicemia and septic syndrome. In the 
general population, the incidence of sepsis is two people 
in 10,000. 


Causes and symptoms 


Sepsis can originate anywhere bacteria can gain 
entry to the body; common sites include the genitouri- 
nary tract, the liver and its bile ducts, the gastrointestinal 
tract, and the lungs. Broken or ulcerated skin can also 
provide access to bacteria commonly present in the envi- 
ronment. Invasive medical procedures, including dental 
work, can introduce bacteria or permit it to accumulate. 
Entry points and equipment left in place for any length of 
time present a particular risk. Heart valve replacement, 
catheters, ostomy sites, intravenous (IV) or arterial lines, 
surgical wounds, or surgical drains are examples. IV 
drug users are at high risk as well. 
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People with inefficient immune systems or blood 
disorders are at particular risk for sepsis and have a high- 
er death rate (up to 60%); in people who have no under- 
lying chronic disease, the death rate is far lower (about 
5%). The growing problem of antibiotic resistance has 
increased the incidence of sepsis, partly because ordinary 
preventive measures (such as prophylactic antibiotics) 
are less effective. 


The most common symptom of sepsis is fever, often 
accompanied by chills or shaking, or other flu-like symp- 
toms. A history of any recent invasive procedure or den- 
tal work should raise the suspicion of sepsis and medical 
help should be sought. 


Diagnosis 


The presence of sepsis is indicated by blood tests 
showing particularly high or low white blood cell counts. 
The causative agent is determined by blood culture. 


Treatment 


Identifying the specific causative agent ultimately 
determines how sepsis is treated. However, time is of the 
essence, so a broad-spectrum antibiotic or multiple 
antibiotics will be administered until blood cultures 
reveal the culprit and treatment can be made specific to 
the organism. Intravenous antibiotic therapy is usually 
necessary and is administered in the hospital. 


Sepsis syndrome see Septic shock 
Septal deviation see Deviated septum 
Septic arthritis see Infectious arthritis 


Jill S. Lasker 


I Septic shock 


Definition 


Septic shock is a potentially lethal drop in blood 
pressure due to the presence of bacteria in the blood. 


Description 


Septic shock is a possible consequence of bac- 
teremia, or bacteria in the bloodstream. Bacterial toxins, 
and the immune system response to them, cause a dra- 
matic drop in blood pressure, preventing the delivery of 
blood to the organs. Septic shock can lead to multiple 
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organ failure including respiratory failure, and may 
cause rapid death. Toxic shock syndrome is one type of 
septic shock. 


Causes and symptoms 


During an infection, certain types of bacteria can pro- 
duce and release complex molecules, called endotoxins, 
that may provoke a dramatic response by the body’s 
immune system. Released in the bloodstream, endotoxins 
are particularly dangerous, because they become widely 
dispersed and affect the blood vessels themselves. Arteries 
and the smaller arterioles open wider, increasing the total 
volume of the circulatory system. At the same time, the 
walls of the blood vessels become leaky, allowing fluid to 
seep out into the tissues, lowering the amount of fluid left 
in circulation. This combination of increased system vol- 
ume and decreased fluid causes a dramatic decrease in 
blood pressure and reduces the blood flow to the organs. 
Other changes brought on by immune response may cause 
coagulation of the blood in the extremities, which can fur- 
ther decrease circulation through the organs. 


Septic shock is seen most often in patients with sup- 
pressed immune systems, and is usually due to bacteria 
acquired during treatment at the hospital. The immune 
system is suppressed by drugs used to treat cancer, 
autoimmune disorders, organ transplants, and diseases 
of immune deficiency such as AIDS. Malnutrition, 
chronic drug abuse, and long-term illness increase the 
likelihood of succumbing to bacterial infection. Bac- 
teremia is more likely with preexisting infections such as 
urinary or gastrointestinal tract infections, or skin ulcers. 
Bacteria may be introduced to the blood stream by surgi- 
cal procedures, catheters, or intravenous equipment. 


Toxic shock syndrome most often occurs in men- 
struating women using highly absorbent tampons. Left in 
place longer than other types, these tampons provide the 
breeding ground for Staphylococcus bacteria, which may 
then enter the bloodstream through small tears in the 
vaginal lining. The incidence of toxic shock syndrome 
has declined markedly since this type of tampon was 
withdrawn from the market. 


Symptoms 


Septic shock is usually preceded by bacteremia, 
which is marked by fever, malaise, chills, and nausea. 
The first sign of shock is often confusion and decreased 
consciousness. In this beginning stage, the extremities 
are usually warm. Later, they become cool, pale, and 
bluish. Fever may give way to lower-than-normal tem- 
peratures later on in sepsis. 


Other symptoms include: 
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e rapid heartbeat 

e shallow, rapid breathing 

e decreased urination. 

e reddish patches in the skin 


Septic shock may progress to cause “adult respiratory 
distress syndrome,” in which fluid collects in the lungs, and 
breathing becomes very shallow and labored. This condi- 
tion may lead to ventilatory collapse, in which the patient 
can no longer breathe adequately without assistance. 


Diagnosis 


Diagnosis of septic shock is made by measuring 
blood pressure, heart rate, and respiration rate, as well as 
by a consideration of possible sources of infection. 
Blood pressure may be monitored with a catheter device 
inserted into the pulmonary artery supplying the lungs 
(Swan-Ganz catheter). Blood cultures are done to deter- 
mine the type of bacteria responsible. The levels of oxy- 
gen, carbon dioxide, and acidity in the blood are also 
monitored to assess changes in respiratory function. 


Treatment 


Septic shock is treated initially with a combination 
of antibiotics and fluid replacement. The antibiotic is 
chosen based on the bacteria present, although two or 
more types of antibiotics may be used initially until the 
organism is identified. Intravenous fluids, either blood or 
protein solutions, replace the fluid lost by leakage. Coag- 
ulation and hemorrhage may be treated with transfusions 
of plasma or platelets. Dopamine may be given to 
increase blood pressure further if necessary. 


Respiratory distress is treated with mechanical ven- 
tilation and supplemental oxygen, either using a nose- 
piece or a tube into the trachea through the throat. 


Identification and treatment of the primary infection 
site is important to prevent ongoing proliferation of bac- 
teria. 


Prognosis 


Septic shock is most likely to develop in the hospi- 
tal, since it follows infections which are likely to be the 
objects of treatment. Because of this, careful monitoring 
and early, aggressive therapy can minimize the likeli- 
hood of progression. Nonetheless, death occurs in at least 
25% of all cases. 


The likelihood of recovery from septic shock 
depends on may factors, including the degree of immuno- 
suppression of the patient, underlying disease, prompt- 
ness of treatment, and type of bacteria responsible. Mor- 
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Septoplasty 


KEY TERMS 


Bacteremia—Invasion of the bloodstream by bac- 
teria. 


tality is highest in the very young and the elderly, those 
with persistent or recurrent infection, and those with com- 
promised immune systems. 


Prevention 


The risk of developing septic shock can be mini- 
mized through treatment of underlying bacterial infec- 
tions, and prompt attention to signs of bacteremia. In the 
hospital, scrupulous aseptic technique on the part of 
medical professionals lowers the risk of introducing bac- 
teria into the bloodstream. 


Resources 


BOOKS 
Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


OTHER 
The Merck Page. 13 Apr. 1998 <http://www.merck.com>. 


Richard Robinson 


f Septoplasty 


Definition 


Septoplasty is a surgical procedure to correct the 
shape of septum of the nose. The nasal septum is the sep- 
aration between the two nostrils. In adults, the septum is 
composed partly of cartilage and partly of bone. 


Purpose 


Septoplasty is performed to correct a crooked (devi- 
ated) or dislocated septum, often as part of plastic surgery 
of the nose (rhinoplasty). The nasal septum has three 
functions: to support the nose, regulate air flow, and sup- 
port the mucous membranes (mucosa) of the nose. Septo- 
plasty is done to correct the shape of the nose caused by a 
deformed septum or correct deregulated air flow caused 
by a deviated septum. Septoplasty is often needed when 
the patient is having an operation to reduce the size of the 
nose (reductive rhinoplasty), because this operation usu- 
ally reduces the amount of breathing space in the nose. 
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Precautions 


Septoplasty is ordinarily not performed within six 
months of a traumatic injury to the nose. 


Description 


Septoplasties are performed in the hospital with a 
combination of local and intravenous anesthesia. After 
the patient is anesthetized, the surgeon makes a cut (inci- 
sion) in the mucous tissue that covers the part of the sep- 
tum that is made of cartilage. The tissue is lifted, expos- 
ing the cartilage and bony part of the septum. Usually, 
one side of the mucous tissue is left intact to provide sup- 
port during healing. Cartilage is cut away as needed. 


As the surgeon cuts away the cartilage, deformities 
tend to straighten themselves out, reducing the amount of 
cartilage that must be cut. Once the cartilage is cut, bony 
deformities can be corrected. For most patients, this is the 
extent of the surgery required to improve breathing through 
the nose and correct deformities. Some patients have bony 
obstructions at the base of the nasal chamber and require 
further surgery. These obstructions include bony spurs and 
ridges that contribute to drying, ulceration, or bleeding of 
the mucous tissue that covers the inside of the nasal pas- 
sages. In these cases, the extent of the surgery depends on 
the nature of the deformities that need correcting. 


During surgery, the patient’s own cartilage that has 
been removed can be reused to provide support for the nose 
if needed. External septum supports are not usually needed. 
Splints may be needed occasionally to support cartilage 
when extensive cutting has been done. External splints can 
be used to support the cartilage for the first few days of 
healing. Tefla gauze is inserted in the nostril to support the 
flaps and cartilage and to absorb any bleeding or mucus. 


Preparation 


Before performing a septoplasty, the surgeon will 
evaluate the difference in airflow between the two nos- 
trils. In children, this assessment can be done very sim- 
ply by asking the child to breathe out slowly on a small 
mirror held in front of the nose. 


As with any other operation under general anesthe- 
sia, patients are evaluated for any physical conditions 
that might complicate surgery and for any medications 
that might affect blood clotting time. 


Aftercare 


Patients with septoplasties are usually sent home 
from the hospital later the same day or the morning after 
the surgery. All dressings inside the nose are removed 
before the patient leaves. Aftercare includes a list of 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Cartilage—A tough, elastic connective tissue 
found in the joints, outer ear, nose, larynx, and 
other parts of the body. 


Rhinoplasty—Plastic surgery of the nose. 


Septum (plural, septa)—The dividing partition in 
the nose that separates the two nostrils. It is com- 
posed of bone and cartilage. 


Splint—A thin piece of rigid material that is some- 
times used during nasal surgery to hold certain 
structures in place until healing is underway. 


detailed instructions for the patient that focus on prevent- 
ing trauma to the nose. 


Risks 


The risks from a septoplasty are similar to those 
from other operations on the face: postoperative pain 
with some bleeding, swelling, bruising, or discoloration. 
A few patients may have allergic reactions to the anes- 
thetics. The operation in itself, however, is relatively low- 
risk in that it does not involve major blood vessels or 
vital organs. Infection is unlikely if proper surgical tech- 
nique is observed. 


Normal results 


Normal results include improved breathing and air- 
flow through the nostrils, and an acceptable outward 
shape of the nose. 


Resources 


BOOKS 

Ballenger, John J., and James B. Snow Jr. Otorhinolaryngolo- 
gy: Head and Neck Surgery. Baltimore: Williams and 
Wilkins, 1996. 

Mastery of Plastic and Reconstructive Surgery. Vol. 3. Ed. 
Mimis Cohen. Boston: Little, Brown and Co., 1994. 

Pediatric Plastic Surgery, ed. Michael L. Bentz. Stamford: 
Appleton & Lange, 1998. 


John T. Lohr, PhD 


Septum perforation see Perforated septum 
Serenoa repens see Saw palmetto 


Serotonin boosters see Selective serotonin 
reuptake inhibitors 
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Serum albumin test see Protein components 
test 


Serum globulin test see Protein components 
test 


Serum hepatitis see Hepatitis B 


Serum protein electrophoresis see Protein 
electrophoresis 


| Serum sickness 


Definition 


Serum sickness is a type of delayed allergic response, 
appearing four to 10 days after exposure to some antibi- 
otics or antiserum, the portion of serum that contains anti- 
bodies, such as gamma globulin, which may be given to 
provide immunization against some diseases. 


Description 


Serum sickness is very similar to an allergic reac- 
tion. The patient’s immune system recognizes the pro- 
teins in the drug or antiserum as foreign proteins, and 
produces its own antibodies to protect against the foreign 
proteins. The newly formed antibodies bind with the for- 
eign protein to form immune complexes. These immune 
complexes may enter the walls of blood vessels where 
they set off an inflammatory reaction. 


While other types of allergic reactions may produce 
a rapid response, the serum sickness reaction is delayed 
because it takes time for the body to produce antibodies 
to the new protein. 


Causes and symptoms 


The usual symptoms are severe skin reactions, often 
on the palms of the hands and soles of the feet. Fever, 
sometimes as high as 104°F, is always present and usual- 
ly appears before the skin rash. 


Joint pain may be reported in up to 50% of cases. 
This is usually seen in the larger joints, but occasionally 
the finger and toe joints may also be involved. 


Swelling of lymph nodes, particularly around the 
site of the injection, is seen in 10-20% of cases. There 
may also be swelling of the head and neck. 


Urine analysis may show traces of blood and protein 
in the urine. 
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Serum sickness 


Other symptoms may involve the heart and central 
nervous system. These may include changes in vision, and 
difficulty in movement. Breathing difficulty may occur. 


Traditionally, antitoxins were the most common 
cause of serum sickness, but those reports date from a 
time when most antitoxins were made from horse serum. 
As many as 16% of the people who received antirabies 
serum derived from horses developed serum sickness. 
The risk of a reaction to antitoxins has dropped dramati- 
cally since manufacturers have started using human 
serum instead of horse serum to make their products. 


Although antitoxins are the most common cause of 
serum sickness, a number of drugs have been reported to 
cause a serum sickness reaction. The following list is not 
complete, but indicates some of the drugs that have been 
associated with this type of reaction: 


e allopurinol (Zyloprim) 

e barbiturates 

e captopril (Capoten) 

e cephalosporin antibiotics 

e griseofulvin (Fulvicin, Grifulvin) 

e penicillins 

e pehnytoin (Dilantin) 

* procainamide (Procan SR, Procanbid, Pronestyl-SR) 
e quinidine (Quinaglute, Quinidex, Quinora) 
e streptokinase (Streptase, Kabikinase) 

e sulfonamide antibacterial drugs 


Of cases of serum sickness reported to the United 
States Food and Drug Administration, the drugs most 
commonly associated with the reaction have been the 
cephalosporin antibiotics, including cefaclor (Ceclor) 
and cefalexin (Keflex) and the sulfonamide combination 
trimethoprim-sulfamethoxazole (Bactrim, Septra.) This 
does not mean that these are high-risk drugs, since these 
drugs are very widely used, so that there are many people 
exposed to them. 


In addition to these substances, allergenic extracts 
used for testing and immunization, hormones, and vac- 
cines have been known to cause serum sickness. 


Diagnosis 


Diagnosis is made by observing the symptoms and 
reviewing the patient’s medical and medication history. 
Although the symptoms of serum sickness may be similar 
to other conditions, patients who present with symptoms 
of serum sickness and who have a recent history of expo- 
sure to a drug or other product which may cause this type 
of reaction should be suspected of having serum sickness. 


3008 


Treatment 


The first step in treatment of serum sickness is 
always to discontinue the drug or other substance which 
is suspected of causing the reaction. After that, all treat- 
ment is symptomatic. Antihistamines, pain relievers, 
and corticosteroids may be given to relieve the symp- 
toms. The choice of treatment depends on the severity of 
the reaction. 


Prognosis 


Most serum sickness reactions are mild, and disap- 
pear on their own after one or two weeks as long as the 
cause is removed. Sometimes, symptoms of pain and dis- 
comfort may continue for several weeks, even after all 
the observable reactions such as skin rash and protein in 
the urine have disappeared. In very rare cases, however, 
there can be severe reactions and permanent damage. In 
very rare but extreme cases, serum sickness can lead to 
shock, permanent kidney damage, and even death. 


Prevention 


The most effective method of prevention is simple 
avoidance of antitoxins that may cause serum sickness. 
If patients have had a reaction in the past, particularly if 
the reaction was to a commonly used drug, they should 
be made aware of it, and be advised to alert physicians 
and hospitals in the future. Patients who have had par- 
ticularly severe reactions may be advised to wear iden- 
tification bracelets, or use other means to alert health 
care providers. 


When it is necessary to administer an antitoxin, skin 
tests may be used to identify people who are at risk of a 
reaction. If the situation does not allow enough time for 
skin testing, the antitoxin should be given along with an 
intravenous antihistamine. Other drugs, such as epineph- 
rine, which may be needed for an emergency, should be 
available. 


Resources 


BOOKS 

1999 Year Book: Allergy and Clinical Immunology. Saint 
Louis: Mosby, Inc., 1999. 

Allergen Immunotherapy, 2nd ed. New York: Marcel Dekker, 
Inc., 1998. 


PERIODICALS 

“Children at Risk from Medication Mistakes.” Houston 
Chronicle, May 18, 2001. 

“Drug allergies.” Pediatrics for Parents 18 (2000): 1. 

Fielding, Jonathan. “Our Health; Drug Reactions Differ From 
Side Effects.” The Los Angeles Times, February 7, 2000. 
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KEY TERMS 


Allergy—Altered body reaction, usually hypersen- 
sitivity, as a response to exposure to a specific sub- 
stance. 


Antibody—Any of a large number of proteins that 
are produced after stimulation by an antigen and 
act specifically against the antigen in an immune 
response. 


Antihistamine—A drug that inhibits the actions of 
histamine. Histamine causes dilatation of capillar- 
ies, contraction of smooth muscle, and stimulation 
of gastric acid secretion. 


Antitoxin—An antibody that is capable of neutraliz- 
ing the specific toxin (a specific cause of disease) 
that stimulated its production in the body and is pro- 
duced in animals for medical purposes by injection 
of a toxin or toxoid with the resulting serum being 
used to counteract the toxin in other individuals 
Serum—tThe clear yellowish fluid that remains 
from blood plasma after fibrinogen, prothrombin, 
and other clotting factors have been removed by 
clot formation—called also blood serum 
Sulfonamide—A sulfa drug, one of a large group 
of drugs used to treat bacterial infections. 


“VA hospitals Test Smart Cards for Patient Information.” 
Computerworld (May 14, 2001). 


ORGANIZATIONS 

Action Against Allergy (AAA). PO Box 278, Twickenham 
Middlesex, Greater London TW1 4QQ, England. 

American Allergy Association (AAA). 3104 E Camelback, Ste. 
459 Phoenix, AZ 85016. 


Sam Uretsky 


Serum therapy see Gammaglobulin 


i Severe combined 


immunodeficiency 
Definition 


Severe combined immunodeficiency (SCID) is the 
most serious human immunodeficiency disorder(s). It is 
a group of congenital disorders in which both the 
humoral part of the patient’s immune system and the 
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cells involved in immune responses fail to work properly. 
Children with SCID are vulnerable to recurrent severe 
infections, retarded growth, and early death. 


Description 


SCID is thought to affect between one in every 
100,000 persons, and one in every 500,000 infants. Sev- 
eral different immune system disorders are currently 
grouped under SCID: 


e Swiss-type agammaglobulinemia. This was the first 
type of SCID discovered, in Switzerland in the 1950s. 


e Adenosine deaminase deficiency (ADA). About 50% of 
SCID cases are of this type. ADA deficiency leads to low 
levels of B and T cells in the child’s immune system. 


e Autosomal recessive. About 40% of SCID cases are 
inherited from the parents in an autosomal recessive 
pattern. 


e Bare lymphocyte syndrome. In this form of SCID, the 
white blood cells (lymphocytes) in the baby’s blood are 
missing certain proteins. Without these proteins, the 
lymphocytes cannot activate the T cells in the immune 
system. 


e SCID with leukopenia. Children with this form of 
SCID are lacking a type of white blood cell called a 
granulocyte. 


In order to understand why SCID is considered the 
most severe immunodeficiency disorder, it is helpful to 
have an outline of the parts of the human immune sys- 
tem. It has three parts: cellular, humoral, and nonspecific. 
The cellular and humoral parts of the system are both 
needed to fight infections—they recognize disease 
agents and attack them. The cellular system is composed 
of many classes of T-lymphocytes (white blood cells that 
detect foreign invaders called antigens). The humoral 
system is made up of B cells, which are the only cells in 
the body that make antibodies. In SCID, neither the cel- 
lular nor the humoral part of the immune system is work- 


ing properly. 


Causes and symptoms 


SCID is an inherited disorder. There are two ways in 
which a developing fetus’ immune system can fail to 
develop normally. In the first type of genetic problem, 
both B and T cells are defective. In the second type, only 
the T cells are abnormal, but their defect affects the func- 
tioning of the B cells. 


For the first few months of life, a child with SCID is 
protected by antibodies in the mother’s blood. As early as 
three months of age, however, the SCID child begins to 
suffer from mouth infections (thrush), chronic diarrhea, 
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Severe combined immunodeficiency 


KEY TERMS 


Adenosine deaminase (ADA)—An enzyme that is 
lacking in a specific type of SCID. Children with an 
ADA deficiency have low levels of both B and T cells. 


Antigens—A substance that usually causes the for- 
mation of an antibody. A foreign invaders in the 
body. 


Autosomal recessive inheritance—A pattern of 
inheritance of a recessive gene where, among other 
things, both parents may not show symptoms. 


B cell—A type of lymphocyte or white blood cell that 
is derived from precursor cells in the bone marrow. 


Congenital—Present at the time of birth. Most forms 
of SCID are hereditary as well as congenital. 


Gene therapy—An experimental treatment for SCID 
that consists of implanting a gene for ADA into an 
activated virus and merging it with some of the 
patient’s own T cells. The corrected T cells are 
infused back into the patient every few months. 


otitis media and pulmonary infections, including pneumo- 
cystis pneumonia. The child loses weight, becomes very 
weak, and eventually dies from an opportunistic infection. 


Diagnosis 

SCID is diagnosed by the typing of T and B cells in 
the child’s blood. B cells can be detected by immunoflu- 
orescence tests for surface markers (unique proteins)on 
the cells. T cells can be identified in tissue sections (sam- 
ples) using enzyme-labeled antibodies. 


Treatment 


Patients with SCID can be treated with antibiotics 
and immune serum to protect them from infections, but 
these treatments cannot cure the disorder. Bone marrow 
transplants are currently regarded as one of the few effec- 
tive standard treatments for SCID. 


Investigational treatments 


In 1990, the Food and Drug Administration (FDA) 
approved PEG- ADA, an orphan drug (not available in 
US but available elsewhere), for the treatment of SCID. 
PEG-ADA, which is also called pegademase bovine, 
works by replacing the ADA deficiency in children with 
this form of SCID. Children who receive weekly injec- 
tions of PEG-ADA appear to have normal immune func- 
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Humoral—Pertaining to or derived from a body 
fluid. The humoral part of the immune system 
includes antibodies and immunoglobulins in blood 
serum. 


Lymphocyte—A type of white blood cell that is 
important in the formation of antibodies. 


Orphan drug—A drug that is known to be useful in 
treatment but lacks sufficient funding for further 
research and development. 


PEG-ADA—An orphan drug that is useful in treating 
SCID related to ADA deficiency. 


T cells—Lymphocytes that originate in the thymus 
gland. T cells regulate the immune system’s 
response to infections. The thymus gland is small or 
underdeveloped in children with SCID. 


Thrush—A disease of the mouth caused by a yeast, 
Candida albicans. 


tions restored. Another treatment that is still in the exper- 
imental stage is gene therapy. In gene therapy, the chil- 
dren receive periodic infusions of their own T cells cor- 
rected with a gene for ADA that has been implanted in an 
activated virus. 


Prognosis 


Currently, there is no cure for SCID. Most untreated 
patients die before age two. 


Prevention 


Genetic counseling is recommended for parents of 
a child with SCID. 


Resources 


BOOKS 

Abbas, Abul K., et al. Cellular and Molecular Immunology. 
Philadelphia: W. B. Saunders Co., 1997. 

“Immunology: Immunodeficiency Diseases.” In The Merck 
Manual of Diagnosis and Therapy. 16th ed. Ed. Robert 
Berkow. Rahway, NJ: Merck Research Laboratories, 
1992. 

Physicians’ Guide to Rare Diseases. Ed. Jess G. Thoene. Mont- 
vale, NJ: Dowden Publishing Co., Inc., 1995. 

Roitt, Ivan M. Roitt’s Essential Immunology. Oxford, UK: 
Blackwell Science Ltd., 1997. 
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ORGANIZATIONS 

Immune Deficiency Foundation. 25 W. Chesapeake Ave., Suite 
206, Towson, MD 21204. (800) 296-4433. <http://www. 
primaryimmune.org>. 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 


Rebecca J. Frey 


i Sex change surgery 


Definition 


Also known as sex reassignment surgery, sex change 
surgery is a procedure that changes genital organs from 
one gender to another. 


Purpose 


There are two reasons to alter the genital organs 
from one sex to another. 


e Newborns with intersex deformities must early on be 
assigned one sex or the other. These deformities repre- 
sent intermediate stages between the primordial female 
genitals and the change into male caused by male hor- 
mone stimulation. 


e Both men and women occasionally believe they are 
physically a different sex than they are mentally and 
emotionally. This dissonance is so profound they are 
willing to be surgically altered. 


In both cases, technical considerations favor suc- 
cessful conversion to a female rather than a male. New- 
borns with ambiguous organs will almost always be 
assigned to the female sex, unless the penis is at least an 
inch long. Whatever their chromosomes, they are much 
more likely to be socially well adjusted as females, even 
if they cannot have children. 


Precautions 


Sexual identity is probably the most profound char- 
acteristic humans have. Assigning it must take place 
immediately after birth, both for the child’s and the par- 
ents’ comfort. Changing sexual identity may be the most 
significant change one can experience. It therefore should 
be done with every care and caution. By the time most 
adults come to surgery, they have lived for many years 
with dissonant identity. The average in one study was 29 
years. Nevertheless, even then they may not be fully 
aware of the implications of becoming the other sex. 
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Description 


Converting male to female anatomy requires 
removal of the penis, reshaping genital tissue to appear 
more female, and constructing a vagina. A vagina can be 
successfully formed from a skin graft or an isolated loop 
of intestine. Following the surgery, female hormones 
(estrogen) will reshape the body’s contours and grow sat- 
isfactory breasts. 


Female to male surgery has achieved lesser success, 
due to the difficulty of building a functioning penis from 
the much smaller clitoral tissue available in the female 
genitals. Penis construction is not attempted less than a 
year after the preliminary surgery to remove the female 
organs. One study in Singapore found that a third of the 
patients would not undergo the surgery again. Neverthe- 
less, they were all pleased with the change of sex. 
Besides the genital organs, the breasts need to be surgi- 
cally altered for a more male appearance. This can be 
done quite successfully. 


Orgasm, or at least “a reasonable degree of erogenous 
sensitivity,’ can be experienced by patients after surgery. 


Preparation 


In-depth psychological counseling should precede 
and follow these procedures. 


Aftercare 


Social support, particularly from the family, is 
important for readjustment as a member of the opposite 
sex. If patients were socially or emotionally unstable 
before the operation, over 30, or had an unsuitable body 
build for the new sex, they tend to do poorly. In no case 
studied did the procedure diminish their ability to work. 


Risks 


All surgery runs the risk of infection, bleeding, and a 
need to return for repairs. This surgery is irreversible, so 
the patient must have no doubts about the results. 


The most common complication of the male to 
female surgery is narrowing of the new vagina. 


Resources 


BOOKS 

Hensle, Terry W., and William A. Kennedy. “Surgical Manage- 
ment of Intersexuality.” In Campbell’ s Urology, ed. 
Patrick C. Walsh, et al. Philadelphia: W. B. Saunders Co., 
1998. 

Jordan, Gerald H. “Surgery of the Penis and Urethra.” In 
Campbell’ s Urology, ed. Patrick C. Walsh, et al. Philadel- 
phia: W. B. Saunders Co., 1998. 
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Sex hormones tests 


KEY TERMS 


Chromosomes—tThe carriers of genes, which 
determine sex and characteristics. 


PERIODICALS 

Eldh, J., A. Berg, and M. Gustafsson. “Long-term Follow Up 
After Sex Reassignment Surgery.” Scandinavian Journal 
of Plastic & Reconstructive Surgery & Hand Surgery 31 
(Mar. 1997): 39-45. 

Hage, J. J., and P. J. van Kesteren. “Chest-wall Contouring in 
Female-to-male Transsexuals: Basic Considerations and 
Review of the Literature.” Plastic & Reconstructive 
Surgery 96 (Aug. 1995): 386-391. 

Hage, J. J., and R. B. Karim. “Sensate Pedicled Neoclitoroplas- 
ty for Male Transsexuals: Amsterdam Experience in the 
First 60 Patients.” Annals of Plastic Surgery 36 (June 
1996): 621-624. 

Huang, T. T. “Twenty Years of Experience in Managing Gender 
Dysphoric Patients: I. Surgical Management of Male 
Transsexuals.” Plastic & Reconstructive Surgery 96 (Sept. 
1995): 921-930, 931-934. 

Karim, R. B., J. J. Hage, and J. W. Mulder. “Neovaginoplasty 
in Male Transsexuals: Review of Surgical Techniques and 
Recommendations Regarding Eligibility.” Annals of Plas- 
tic Surgery 37 (Dec. 1996): 669-675. 

Siemssen, P. A., and S. H. Matzen. “Neovaginal Construction 
in Vaginal Aplasia and Sex-Reassignment Surgery.” Scan- 
dinavian Journal of Plastic & Reconstructive Surgery & 
Hand Surgery 31 (Mar. 1997): 47-50. 

Tsoi, W. F., et al. “Follow-up Study of Female Transsexuals.” 
Annals of the Academy of Medicine (24 Sept. 1995): 664- 
667. 


J. Ricker Polsdorfer, MD 


| Sex hormones tests 


Definition 


Sex hormones tests measure levels of the sex hor- 
mones, including estrogen, progesterone, and testosterone. 


Purpose 


The sex hormone tests are ordered to determine if 
secretion of these hormones is normal. Estrogen fraction 
test is done to evaluate sexual maturity, menstrual prob- 
lems, and fertility problems in females. This test may 
also be used to test for tumors that excrete estrogen. In 
pregnant women it aids in determining fetal-placental 
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health. Estrogen fraction is also used to evaluate males 
who have enlargement of one or both breasts (gyneco- 
mastia), or who have feminization syndromes, where 
they display female sex characteristics. 


Progesterone assay test is ordered to evaluate 
women who are having difficulty becoming pregnant or 
maintaining a pregnancy, and to monitor high-risk preg- 
nancies. 


Testosterone levels are ordered to evaluate: 
e ambiguous sex characteristics 
e precocious puberty 
e virilizing syndromes in the female 
e infertility in the male 


e rare tumors of the ovary and testicle 


Description 


The sex hormones control the development of pri- 
mary and secondary sexual characteristics. They regulate 
the sex-related functions of the body, such as the men- 
strual cycle or the production of eggs or sperm. There are 
three main types of sex hormones: 


ethe female sex hormones (called the estrogen hor- 
mones) 


e the progesterone hormones (which help the body pre- 
pare for and maintain pregnancy) 


e the male sex hormones, or the androgen hormones 


Female sex hormones are responsible for normal 
menstruation and the development of secondary female 
characteristics. Testosterone is a hormone that induces 
puberty in the male and maintains male secondary sex 
characteristics. In females, the adrenal glands and the 
ovaries secrete small amounts of testosterone. 


Estrogen 


Estrogen is tested to evaluate menstrual status, sexu- 
al maturity, and gynecomastia (or feminization syn- 
dromes). It is a tumor marker for patients with certain 
ovarian tumors. E1, a type of estrogen, is the most active 
estrogen in the nonpregnant female. 


E3 (estriol) is the major estrogen in the pregnant 
female. It is produced in the placenta. Excretion of estriol 
increases around the eighth week of gestation and contin- 
ues to rise until shortly before delivery. Serial urine and 
blood studies of this hormone are used to assess placental 
function and fetal normality in high-risk pregnancies. 
Falling values during pregnancy suggest fetoplacental 
deterioration and require prompt reassessment of the 
pregnancy, including the possibility of early delivery. 
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Progesterone 


Progesterone is essential for the healthy functioning 
of the female reproductive system. Produced in the ovaries 
during the second half of the menstrual cycle, and by the 
placenta during pregnancy, small amounts of progesterone 
are also produced in the adrenal glands and testes. 


After ovulation, an increase of progesterone causes 
the uterine lining to thicken in preparation for the 
implantation of a fertilized egg. If this event does not 
take place, progesterone and estrogen levels fall, result- 
ing in shedding of the uterine lining. 


Progesterone is essential during pregnancy, not only 
ensuring normal functioning of the placenta, but passing 
into the developing baby’s circulation, where it is con- 
verted in the adrenal glands to corticosteroid hormones. 


Testosterone 


Testosterone is the most important of the male sex 
hormones. It is responsible for stimulating bone and 
muscle growth, and sexual development. It is produced 
by the testes and in very small amounts by the ovaries. 
Most testosterone tests measure total testosterone. 


Testosterone stimulates sperm production (sper- 
matogenesis), and influences the development of male 
secondary sex characteristics. Overproduction of testos- 
terone caused by testicular, adrenal, or pituitary tumors 
in the young male may result in precocious puberty. 


Overproduction of testosterone in females, caused 
by ovarian and adrenal tumors, can result in masculiniza- 
tion, the symptoms of which include cessation of the 
menstrual cycle (amenorrhea) and excessive growth of 
body hair (hirsutism). 


When reduced levels of testosterone in the male 
indicate underactivity of the testes (hypogonadism), 
testosterone stimulation tests may be ordered. 


Preparation 


The progesterone and testosterone tests require a 
blood sample; it is not necessary for the patient to restrict 
food or fluids before the test. Testosterone specimens 
should be drawn in the morning, as testosterone levels 
are highest in the early morning hours. The estrogen 
fraction test can be performed on blood and/or urine. It is 
not necessary for the patient to restrict food or fluids for 
either test. If a 24-hour urine test has been requested, the 
patient should call the laboratory for instructions. 


Risks 


Risks for these blood tests are minimal, but may 
include slight bleeding from the puncture site, fainting 
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or feeling lightheaded after having blood drawn, or blood 
accumulating under the puncture site (hematoma). 


Normal results 


Estrogen levels vary in women, ranging from 
24-149 picograms per ml of blood. In men, the normal 
range is between 12—34 picograms per ml of blood. 


Progesterone levels vary from less than 150 nano- 
grams per deciliter (ng/dL) of blood to 2,000 nanograms 
in menstruating women. During pregnancy, progesterone 
levels range from 1,500—20,000 ng/dL of blood. 


Testosterone values vary from laboratory to laborato- 
ry, but can generally be found within the following levels: 


e Men. 300—1,200 ng/dL 
e Women. 30-95 ng/dL 


e Prepubertal children. Less than 100 ng/dL (boys), less 
than 40 ng/dL (girls). 


Abnormal results 
Increased levels of estrogen are seen in feminization 
syndromes: 


e when a male begins to develop female secondary sex 
characteristics 


e during precocious puberty 


e when children develop secondary sexual characteristics 
at an abnormally early age 


e because of ovarian, testicular, or adrenal tumor 


e during normal pregnancy, cirrhosis, and increased thy- 
roid levels (hyperthyroidism) 


Decreased levels of estrogen are found in the follow- 
ing conditions: 


e a failing pregnancy 

¢ during menopause 

* anorexia nervosa 

* primary and secondary hypogonadism 


e turner’s syndrome, seen in females with one missing X 
chromosome 


Increased levels of progesterone are seen: 

¢ during ovulation and pregnancy 

¢ with certain types of ovarian cysts 

¢ a tumor of the ovary known as a choriocarcinoma 
Decreased levels of progesterone are seen: 

* in toxemia of pregnancy 

e with a threatened abortion 


e during placental failure 
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Sex therapy 


e after fetal death 
e with amenorrhea 
e due to ovarian dysfunction 
Increased levels (male) of testosterone are found in: 


e sexual precocity 
e the viral infection of encephalitis 
e tumors involving the adrenal glands 
e testicular tumor 
e excessive thyroid production (hyperthyroidism) 
e testosterone resistance syndromes 
Decreased levels (male) of testosterone are seen in: 


e klinefelter syndrome 

e a chromosomal deficiency 

* primary and secondary hypogonadism 
e down syndrome 

* surgical removal of the testicles 

e cirrhosis 


Increased levels (females) of testosterone are found 
in ovarian and adrenal tumors and in the presence of 
excessive hair growth of unknown cause (hirsutism). 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Sex reassignment surgery see Sex change 
surgery 


I Sex therapy 


Definition 


Sex therapy is the treatment of sexual dysfunction. 


Purpose 


Sex therapy utilizes various techniques in order to 
relieve sexual dysfunction commonly caused by prema- 
ture ejaculation or sexual anxiety and to improve the 
sexual health of the patient. 


Precautions 


Sexual dysfunction conjures up feelings of guilt, 
anger, insecurity, frustration, and rejection. Therapy is 


3014 


slow and requires open communication and understand- 
ing between sexual partners. Therapy may inadvertently 
address interpersonal communication problems. 


Description 


Sex therapy is conducted by a trained therapist, doc- 
tor, or psychologist. The initial sessions should cover a 
complete history not only of the sexual problem but of the 
entire relationship and each individual’s background and 
personality. The sexual relationship should be discussed 
in the context of the entire relationship. In fact, sexual 
counseling may de-emphasize sex until other aspects of 
the relationship are better understood and communicated. 


There are several techniques that combat sexual dys- 
function and are used in sex therapy. They include: 


e Semans’ technique, which is used to help combat pre- 
mature ejaculation with a “start-stop” approach to penis 
stimulation. By stimulating the man up to the point of 
ejaculation and then stopping, the man will become 
more aware of his response. More awareness leads to 
greater control, and open stimulation of both partners 
leads to greater communication and less anxiety. The 
start-stop technique is conducted four times until the 
man is allowed to ejaculate. 


Sensate focus therapy, the practice of nongenital and 
genital touching between partners in order to decrease 
sexual anxiety and build communication. First, partners 
explore each other’s bodies without touching the geni- 
tals or breasts. Once the couple is comfortable with 
nongenital touching, they can expand to genital stimu- 
lation. Intercourse is prohibited in order to allow the 
partners to expand their intimacy and communication. 


Squeeze technique, which is used to treat premature 
ejaculation. When the man feels the urge to ejaculate, his 
partner squeezes his penis just below the head. This stops 
ejaculation and gives the man more control over his 
response. 


Aftercare 

Habits change slowly. All the techniques must be 
practiced faithfully for long periods of time to relearn 
behaviors. Communication is imperative. 


Resources 

BOOKS 

Masters, William H., Virginia E. Johnson, Virginia, and Robert 
C. Kolodny. Heterosexuality. New York: Harper Collins 
Publishers, Inc. 1994. 

Westheimer, Ruth. Dr. Ruth’s Guide for Married Lovers. New 
York: Warner Books, 1986. 


J. Ricker Polsdorfer, MD 
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Sexual abuse see Rape and sexual assault 


Sexual arousal disorders see Sexual 
dysfunction 


Sexual desire disorders see Sexual 
dysfunction 


i Sexual dysfunction 


Definition 


Sexual dysfunction is broadly defined as the inabili- 
ty to fully enjoy sexual intercourse. Specifically, sexual 
dysfunctions are disorders that interfere with a full sexu- 
al response cycle. These disorders make it difficult for a 
person to enjoy or to have sexual intercourse. While sex- 
ual dysfunction rarely threatens physical health, it can 
take a heavy psychological toll, bringing on depression, 
anxiety, and debilitating feelings of inadequacy. 


Description 


Sexual dysfunction takes different forms in men and 
women. A dysfunction can be life-long and always present, 
acquired, situational, or generalized, occurring despite the 
situation. A man may have a sexual problem if he: 

e ejaculates before he or his partner desires 
e does not ejaculate, or experiences delayed ejaculation 


e is unable to have an erection sufficient for pleasurable 
intercourse 


e feels pain during intercourse 
e lacks or loses sexual desire 


A woman may have a sexual problem if she: 


e lacks or loses sexual desire 

e has difficulty achieving orgasm 
e feels anxiety during intercourse 
e feels pain during intercourse 


e feels vaginal or other muscles contract involuntarily 
before or during sex 


e has inadequate lubrication 
The most common sexual dysfunctions in men include: 
e Erectile dysfunction: an impairment of the erectile 


reflex. The man is unable to have or maintain an erec- 
tion that is firm enough for coitus or intercourse. 


e Premature ejaculation: rapid ejaculation with mini- 
mal sexual stimulation before, on, or shortly after pene- 
tration and before the person wishes it. 
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e Ejaculatory incompetence: the inability to ejaculate 
within the vagina despite a firm erection and relatively 
high levels of sexual arousal. 


e Retarded ejaculation: a condition in which the bladder 
neck does not close off properly during orgasm so that 
the semen spurts backward into the bladder. 


Until recently, it was presumed that women were 
less sexual than men. In the past two decades, traditional 
views of female sexuality were all but demolished, and 
women’s sexual needs became accepted as legitimate in 
their own right. 


Female sexual dysfunctions include: 


e Sexual arousal disorder: the inhibition of the general 
arousal aspect of sexual response. A woman with this 
disorder does not lubricate, her vagina does not swell, 
and the muscle that surrounds the outer third of the 
vagina does not tighten—a series of changes that nor- 
mally prepare the body for orgasm (“the orgasmic plat- 
form”). Also, in this disorder, the woman typically does 
not feel erotic sensations. 


Orgasmic disorder: the impairment of the orgasmic 
component of the female sexual response. The woman 
may be sexually aroused but never reach orgasm. 
Orgasmic capacity is less than would be reasonable for 
her age, sexual experience, and the adequacy of sexual 
stimulation she receives. 


Vaginismus: a condition in which the muscles around 
the outer third of the vagina have involuntary spasms in 
response to attempts at vaginal penetration. 


Painful intercourse: a condition that can occur at any 
age. Pain can appear at the start of intercourse, midway 
through coital activities, at the time of orgasm, or after 
intercourse is completed. The pain can be felt as burn- 
ing, sharp searing, or cramping; it can be external, with- 
in the vagina, or deep in the pelvic region or abdomen. 


Causes and symptoms 


Many factors, of both physical and psychological 
natures, can affect sexual response and performance. 
Injuries, ailments, and drugs are among the physical 
influences; in addition, there is increasing evidence that 
chemicals and other environmental pollutants depress 
sexual function. As for psychological factors, sexual dys- 
function may have roots in traumatic events such as rape 
or incest, guilt feelings, a poor self-image, depression, 
chronic fatigue, certain religious beliefs, or marital prob- 
lems. Dysfunction is often associated with anxiety. If a 
man operates under the misconception that all sexual 
activity must lead to intercourse and to orgasm by his 
partner, and if the expectation is not met, he may consid- 
er the act a failure. 
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Sexual dysfunction 


Men 


With premature ejaculation, physical causes are rare, 
although the problem is sometimes linked to a neurologi- 
cal disorder, prostate infection, or urethritis. Possible 
psychological causes include anxiety (mainly perfor- 
mance anxiety), guilt feelings about sex, and ambivalence 
toward women. However, research has failed to show a 
direct link between premature ejaculation and anxiety. 
Rather, premature ejaculation seems more related to sexu- 
al inexperience in learning to modulate arousal. 


When men experience painful intercourse, the cause 
is usually physical; an infection of the prostate, urethra, or 
testes, or an allergic reaction to spermicide or condoms. 
Painful erections may be caused by Peyronie’s disease, 
fibrous plaques on the upper side of the penis that often 
produce a bend during erection. Cancer of the penis or 
testes and arthritis of the lower back can also cause pain. 


Retrograde ejaculation occurs in men who have had 
prostate or urethral surgery, take medication that keeps 
the bladder open, or suffer from diabetes, a disease that 
can injure the nerves that normally close the bladder dur- 
ing ejaculation. 


Erectile dysfunction is more likely than other dys- 
functions to have a physical cause. Drugs, diabetes (the 
most common physical cause), Parkinson’s disease, 
multiple sclerosis, and spinal cord lesions can all be 
causes of erectile dysfunction. When physical causes are 
ruled out, anxiety is the most likely psychological cause 
of erectile dysfunction. 


Women 


Dysfunctions of arousal and orgasm in women also 
may be physical or psychological in origin. Among the 
most common causes are day-to-day discord with one’s 
partner and inadequate stimulation by the partner. Final- 
ly, sexual desire can wane as one ages, although this 
varies greatly from person to person. 


Pain during intercourse can occur for any number of 
reasons, and location is sometimes a clue to the cause. 
Pain in the vaginal area may be due to infection, such as 
urethritis; also, vaginal tissues may become thinner and 
more sensitive during breast-feeding and after 
menopause. Deeper pain may have a pelvic source, such 
as endometriosis, pelvic adhesions, or uterine abnormal- 
ities. Pain can also have a psychological cause, such as 
fear of injury, guilt feelings about sex, fear of pregnancy 
or injury to the fetus during pregnancy, or recollection of 
a previous painful experience. 


Vaginismus may be provoked by these psychologi- 
cal causes as well, or it may begin as a response to pain, 
and continue after the pain is gone. Both partners should 
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understand that the vaginal contraction is an involuntary 
response, outside the woman’s control. 


Similarly, insufficient lubrication is involuntary, and 
may be part of a complex cycle. Low sexual response 
may lead to inadequate lubrication, which may lead to 
discomfort, and so on. 


Diagnosis 

In deciding when a sexual dysfunction is present, it is 
necessary to remember that while some people may be 
interested in sex at almost any time, others have low or 
seemingly nonexistent levels of sexual interest. Only when 
it is a source of personal or relationship distress, instead of 
voluntary choice, is it classified as a sexual dysfunction. 


The first step in diagnosing a sexual dysfunction is usu- 
ally discussing the problem with a doctor, who will need to 
ask further questions in an attempt to differentiate among 
the types of sexual dysfunction. The physician may also 
perform a physical exam of the genitals, and may order fur- 
ther medical tests, including measurement of hormone lev- 
els in the blood. Men may be referred to a specialist in dis- 
eases of the urinary and genital organs (urologist), and pri- 
mary care physicians may refer women to a gynecologist. 


Treatment 


Treatments break down into two main kinds: behav- 
ioral psychotherapy and physical. Sex therapy, which is 
ideally provided by a member of the American Associa- 
tion of Sexual Educators, Counselors, and Therapists 
(AASECT), universally emphasizes correcting sexual 
misinformation, the importance of improved partner 
communication and honesty, anxiety reduction, sensual 
experience and pleasure, and interpersonal tolerance and 
acceptance. Sex therapists believe that many sexual dis- 
orders are rooted in learned patterns and values. These 
are termed psychogenic. An underlying assumption of 
sex therapy is that relatively short-term outpatient thera- 
py can alleviate learned patterns, restrict symptoms, and 
allow a greater satisfaction with sexual experiences. 


In some cases, a specific technique may be used dur- 
ing intercourse to correct a dysfunction. One of the most 
common is the “squeeze technique” to prevent premature 
ejaculation. When a man feels that an orgasm is immi- 
nent, he withdraws from his partner. Then, the man or his 
partner gently squeezes the head of the penis to halt the 
orgasm. After 20-30 seconds, the couple may resume 
intercourse. The couple may do this several times before 
the man proceeds to ejaculation. 


In cases where significant sexual dysfunction is 
linked to a broader emotional problem, such as depres- 
sion or substance abuse, intensive psychotherapy and/or 
pharmaceutical intervention may be appropriate. 
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In many cases, doctors may prescribe medications to 
treat an underlying physical cause or sexual dysfunction. 
Possible medical treatments include: 


e clomipramine and fluoxetine for premature ejaculation 
* papaverine and prostaglandin for erectile difficulties 
e hormone replacement therapy for female dysfunctions 


e viagra, a pill approved in 1998 as a treatment for impo- 
tence. 


Alternative treatment 


A variety of alternative therapies can be useful in the 
treatment of sexual dysfunction. Counseling or psy- 
chotherapy is highly recommended to address any emo- 
tional or mental components of the disorder. Botanical 
medicine, either western, Chinese, or ayurvedic, as well 
as nutritional supplementation, can help resolve bio- 
chemical causes of sexual dysfunction. Acupuncture 
and homeopathic treatment can be helpful by focusing on 
the energetic aspects of the disorder. 


Some problems with sexual function are normal. For 
example, women starting a new or first relationship may 
feel sore or bruised after intercourse and find that an 
over-the-counter lubricant makes sex more pleasurable. 
Simple techniques, such as soaking in a warm bath, may 
relax a person before intercourse and improve the experi- 
ence. Yoga and meditation provide needed mental and 
physical relaxation for several conditions, such as vagin- 
ismus. Relaxation therapy eases and relieves anxiety 
about dysfunction. Massage is extremely effective at 
reducing stress, especially if performed by the partner. 


Prognosis 


There is no single cure for sexual dysfunctions, but 
almost all can be controlled. Most people who have a 
sexual dysfunction fare well once they get into a treat- 
ment program. For example, a high percentage of men 
with premature ejaculation can be successfully treated in 
two to three months. Furthermore, the gains made in sex 
therapy tend to be long-lasting rather than short-lived. 


Resources 
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KEY TERMS 


Ejaculatory incompetence—The inability to ejac- 
ulate within the vagina. 


Erectile dysfunction—Difficulty achieving or 
maintaining an erect penis. 


Orgasmic disorder—The impairment of the ability 
to reach sexual climax. 


Painful intercourse (dyspareunia)—Generally 
thought of as a female dysfunction but also affects 
males. Pain can occur anywhere. 


Premature ejaculation—Rapid ejaculation before 
the person wishes it, usually in less than one to 
two minutes after beginning intercourse. 


Retrograde ejaculation—A condition in which the 
semen spurts backward into the bladder. 


Sexual arousal disorder—the inhibition of the 
general arousal aspect of sexual response. 


Vaginismus—Muscles around the outer third of 
the vagina have involuntary spasms in response to 
attempts at vaginal penetration, not allowing for 
penetration. 


Pollack, M. H., S. Reiter, and P. Hammerness. “Genitourinary 
and Sexual Adverse Effects of Psychotropic Medication.” 
International Journal of Psychiatry in Medicine 22 
(1992): 305-327. 
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American Academy of Clinical Sexologists. 1929 18th St. NW, 
Suite 1166, Washington, DC 20009. (202) 462-2122. 

American Association for Marriage and Family Therapy. 1133 
15th St., NW Suite 300, Washington, DC 20005-2710. 
(202) 452-0109. <http://www.aamft.org>. 

American Association of Sex Educators, Counselors & Thera- 
pists. P.O. Box 5488, Richmond, VA 23220-0488. <http:// 
www.aasect.org>. 


David James Doermann 


i Sexual perversions 


Definition 


Sexual perversions are conditions in which sexual 
excitement or orgasm is associated with acts or imagery 
that are considered unusual within the culture. To avoid 
problems associated with the stigmatization of labels, the 
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Sexual perversions 


neutral term “paraphilia,” derived from Greek roots mean- 
ing “alongside of” and “love,” is used to describe what 
used to be called sexual perversions. A paraphilia is a con- 
dition in which a person’s sexual arousal and gratification 
depend on a fantasy theme of an unusual situation or 
object that becomes the principal focus of sexual behavior. 


Description 


Paraphilias can revolve around a particular sexual 
object or a particular act. They are defined by DSM-IV as 
“sexual impulse disorders characterized by intensely 
arousing, recurrent sexual fantasies, urges and behaviors 
considered deviant with respect to cultural norms and 
that produce clinically significant distress or impairment 
in social, occupational or other important areas of psy- 
chosocial functioning.” The nature of a paraphilia is gen- 
erally specific and unchanging, and most of the paraphil- 
ias are far more common in men than in women. 


Paraphilias differ from what some people might con- 
sider “normal” sexual activity in that these behaviors 
cause significant distress or impairment in areas of life 
functioning. They do not refer to the normal use of sexu- 
al fantasy, activity or objects to heighten sexual excite- 
ment where there is no distress or impairment. The most 
common signs of sexual activity that can be classified as 
paraphilia include: the inability to resist an impulse for 
the sexual act, the requirement of participation by non- 
consenting or under-aged individuals, legal conse- 
quences, resulting sexual dysfunction, and interference 
with normal social relationships. 


Paraphilias include fantasies, behaviors, and/or urges 
which: 


e involve nonhuman sexual objects, such as shoes or 
undergarments 


e require the suffering or humiliation of oneself or part- 
ner 


e involve children or other non-consenting partners 
The most common paraphilias are: 

e exhibitionism, or exposure of the genitals 

¢ fetishism, or the use of nonliving objects 


¢ frotteurism, or touching and rubbing against a noncon- 
senting person 


e pedophilia, or the focus on prepubescent children 


e sexual masochism, or the receiving of humiliation or 
suffering 


e sexual sadism, or the inflicting of humiliation or suffer- 
ing 


e transvestic fetishism, or cross-dressing 
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* voyeurism, or watching others engage in undressing or 
sexual activity 


A paraphiliac often has more than one paraphilia. 
Paraphilias often result in a variety of associated prob- 
lems, such as guilt, depression, shame, isolation, and 
impairment in the capacity for normal social and sexual 
relationships. A paraphilia can, and often does, become 
highly idiosyncratic and ritualized. 


Causes and symptoms 


There is very little certainty about what causes a para- 
philia. Psychoanalysts generally theorize that these condi- 
tions represent a regression to or a fixation at an earlier 
level of psychosexual development resulting in a repetitive 
pattern of sexual behavior that is not mature in its applica- 
tion and expression. In other words, an individual repeats 
or reverts to a sexual habit arising early in life. Another 
psychoanalytic theory holds that these conditions are all 
expressions of hostility in which sexual fantasies or unusu- 
al sexual acts become a means of obtaining revenge for a 
childhood trauma. The persistent, repetitive nature of the 
paraphilia is caused by an inability to erase the underlying 
trauma completely. Indeed, a history of childhood sexual 
abuse is sometimes seen in individuals with paraphilias. 


However, behaviorists suggest, instead, that the 
paraphilia begins via a process of conditioning. Nonsex- 
ual objects can become sexually arousing if they are fre- 
quently and repeatedly associated with a pleasurable sex- 
ual activity. The development of a paraphilia is not usual- 
ly a matter of conditioning alone; there must usually be 
some predisposing factor, such as difficulty forming per- 
son-to-person sexual relationships or poor self-esteem. 


The following are situations or causes that might 
lead someone in a paraphiliac direction: 


e parents who humiliate and punish a small boy for strut- 
ting around with an erect penis 


* a young boy who is sexually abused 


e an individual who is dressed in a woman’s clothes as a 
form of parental punishment 


e fear of sexual performance or intimacy 
e inadequate counseling 

e excessive alcohol intake 

e physiological problems 

e sociocultural factors 


e psychosexual trauma 
Diagnosis 


Whatever the cause, paraphiliacs apparently rarely 
seek treatment unless they are induced into it by an arrest 
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or discovery by a family member. This makes diagnosis 
before a confrontation very difficult. 


Paraphiliacs may select an occupation, or develop a 
hobby or volunteer work, that puts them in contact with 
the desired erotic stimuli, for example, selling women’s 
shoes or lingerie in fetishism, or working with children 
in pedophilia. Other coexistent problems may be alcohol 
or drug abuse, intimacy problems, and personality distur- 
bances, especially emotional immaturity. Additionally, 
there may be sexual dysfunctions. Erectile dysfunction 
and an inability to ejaculate may be common in attempts 
at sexual activity without the paraphiliac theme. 


Paraphilias may be mild, moderate, or severe. An 
individual with mild paraphilia is markedly distressed by 
the recurrent paraphiliac urges but has never acted on 
them. The moderate has occasionally acted on the para- 
philic urge. A severe paraphiliac has repeatedly acted on 
the urge. 


Treatment 


The literature describing treatment is fragmentary and 
incomplete. Traditional psychoanalysis has not been par- 
ticularly effective with paraphilia and generally requires 
several years of treatment. Therapy with hypnosis has also 
had poor results. Current interests focus primarily on sev- 
eral behavioral techniques that include the following: 


e Aversion imagery involves the pairing of a sexually 
arousing paraphilic stimulus with an unpleasant image, 
such as being arrested or having one’s name appear in 
the newspaper. 


¢ Desensitization procedures neutralize the anxiety-pro- 
voking aspects of nonparaphilic sexual situations and 
behavior by a process of gradual exposure. For exam- 
ple, a man afraid of having sexual contact with women 
his own age might be led through a series of relaxation 
procedures aimed at reducing his anxiety. 


e Social skills training is used with either of the other 
approaches and is aimed at improving a person’s ability 
to form interpersonal relationships. 


e Orgasmic reconditioning may instruct a person to mas- 
turbate using his paraphilia fantasy and to switch to a 
more appropriate fantasy just at the moment of orgasm. 


In addition to these therapies, drugs are sometimes 
prescribed to treat paraphilic behaviors. Drugs that drasti- 
cally lower testosterone temporarily (antiandrogens) have 
been used for the control of repetitive deviant sexual 
behaviors and have been prescribed for paraphilia-related 
disorders as well. Cyproterone acetate inhibits testos- 
terone directly at androgen receptor sites. In its oral form, 
the usual prescribed dosage range is 50-200 mg per day. 
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KEY TERMS 


Exhibitionism—Obtaining sexual arousal by 
exposing genitals to an unsuspecting stranger. 


Fetishism—Obtaining sexual arousal using or think- 
ing about an inanimate object or part of the body. 


Frotteurism—Obtaining sexual arousal and gratifi- 
cation by rubbing one’s genitals against others in 
public places. 


Masochism—Sexual arousal by having pain 
and/or humiliation inflicted upon oneself. 


Pedophilia—Sex or sexual activity with children 
who have not reached puberty. 


Sadism—Sexual arousal through inflicting pain on 
another person. 


Transvestitism—Sexual arousal from dressing in 
the clothes of the opposite sex. 


Voyeurism—Sexual arousal by observing nude 
individuals without their knowledge. 


Serotonergics (drugs that boost levels of the brain 
chemical serotonin) are prescribed for anxious and 
depressive symptoms. Of the serotonergic agents report- 
ed, fluoxetine has received the most attention, although 
lithium, clomipramine, buspirone, and sertraline are 
reported as effective in case reports and open clinical tri- 
als with outpatients. Other alternative augmentation 
strategies that may be effective include adding a low dose 
of a secondary amine tricyclic antidepressant to the pri- 
mary serotonergics, but these reports are only anecdotal. 


Prognosis 


Despite more than a decade of experience with psy- 
chotherapeutic treatment programs, most workers in the 
field are not convinced that they have a high degree of 
success. Furthermore, because some cases involve severe 
abuse, many in the general public would prefer to “lock 
up” the sex offender than to have him out in the commu- 
nity in a treatment program or on parole after the treat- 
ment program has been completed. 


Paraphilia and paraphilia-related disorders are more 
prevalent than most clinicians suspect. Since these disor- 
ders are cloaked in shame and guilt, the presence of these 
conditions may not be adequately revealed until a thera- 
peutic alliance is firmly established. Once a diagnosis is 
established, appropriate education about possible behav- 
ioral therapies and appropriate use of psychopharmacolog- 
ical agents can improve the prognosis for these conditions. 
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i Sexually transmitted diseases 


Definition 


Sexually transmitted disease (STD) is a term used to 
describe more than 20 different infections that are trans- 
mitted through exchange of semen, blood, and other 
body fluids; or by direct contact with the affected body 
areas of people with STDs. Sexually transmitted diseases 
are also called venereal diseases. 


Description 


The Centers for Disease Control and Prevention 
(CDC) has reported that 85% of the most prevalent infec- 
tious diseases in the United States are sexually transmit- 
ted. The rate of STDs in this country is 50 to 100 times 
higher than that of any other industrialized nation. One in 
four sexually active Americans will be affected by an 
STD at some time in his or her life. 


About 12 million new STD infections occur in the 
United States each year. One in four occurs in someone 
between the ages of 16 and 19. Almost 65% of all STD 
infections affect people under the age of 25. 


Types of STDs 


STDs can have very painful long-term consequences 
as well as immediate health problems. They can cause: 
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e birth defects 

e blindness 

e bone deformities 
e brain damage 

e cancer 

e heart disease 


e infertility and other abnormalities of the reproductive 
system 


e mental retardation 
e death 


Some of the most common and potentially serious 
STDs in the United States include: 


e Chlamydia. This STD is caused by the bacterium 
Chlamydia trachomatis, a microscopic organism that 
lives as a parasite inside human cells. Although over 
526,000 cases of chlamydia were reported in the United 
States in 1997, the CDC estimates that nearly three mil- 
lion cases occur annually because 75% of women and 
50% of men show no symptoms of the disease after 
infection. Approximately 40% of women will develop 
pelvic inflammatory disease (PID) as a result of 
chlamydia infection, a leading cause of infertility. 


Human papillomavirus (HPV). HPV causes genital 
warts and is the single most important risk factor for 
cervical cancer in women. Over 100 types of HPV 
exist, but only about 30 of them can cause genital warts 
and are spread through sexual contact. In some 
instances, warts are passed from mother to child during 
childbirth, leading to a potentially life-threatening 
condition for newborns in which warts develop in the 
throat (laryngeal papillomatosis). 


Genital herpes. Herpes is an incurable viral infection 
thought to be one of the most common STDs in this 
country. It is caused by one of two types of herpes sim- 
plex viruses: HSV-1 (commonly causing oral herpes) or 
HSV-2 (usually causing genital herpes). The CDC esti- 
mates that 45 million Americans (one out of every five 
individuals 12 years of age or older) are infected with 
HSV-2; this number has increased 30% since the 1970s. 
HSV-2 infection is more common in women (one out of 
every four women) than men (one out of every five 
men) and in African Americans (45.9%) than Cau- 
casians (17.6%). 


Gonorrhea. The bacterium Neisseria gonorrhoeae is 
the causative agent of gonorrhea and can be spread by 
vaginal, oral, or anal contact. The CDC reports that 
approximately 650,000 individuals are infected with 
gonorrhea each year in the United States, with 132.2 
infections per 100,000 individuals occurring in 1999. 
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Approximately 75% of American gonorrhea infections 
occur in persons aged 15 to 29 years old. In 1999, 75% 
of reported gonorrhea cases occurred among African 
Americans. 


Syphilis. Syphilis is a potentially life-threatening infec- 
tion that increases the likelihood of acquiring or trans- 
mitting HIV. In 1998, the CDC reported approximately 
38,000 cases of syphilis in the United States; this 
included 800 cases of congenital syphilis. Congenital 
syphilis causes irreversible health problems or death in 
as many as 40% of all live babies born to women with 
untreated syphilis. 


Human immunodeficiency virus (HIV) infection. In 
2000, the CDC reported that 120,223 people in the 
United States are HIV-positive and 426,350 are living 
with AIDS. In addition, approximately 1,000-2,000 
children are born each year with HIV infection. It is 
also estimated that 33 million adults and 1.3 million 
children worldwide were living with HIV/AIDS as of 
1999 with 5.4 million being newly infected that year. 
As of 2001, there is no cure for this STD. 


Social groups and STDs 


STDs affect certain population groups more severely 
than others. Women, young people, and members of 
minority groups are particularly affected. Women in any 
age bracket are more likely than men to develop medical 
complications related to STDs. With respect to racial and 
ethnic categories, the incidence of syphilis is 60 times 
higher among African Americans than among Cau- 
casians, and four times higher in Hispanics than in Ang- 
los. According to the CDC, in 1999 African Americans 
accounted for 77% of the total number of gonorrhea 
cases and nearly 46% of all genital herpes cases. 


Causes and symptoms 


The symptoms of STDs vary somewhat according to 
the disease agent (virus or bacterium), the sex of the 
patient, and the body systems affected. The symptoms of 
some STDs are easy to identify; others produce infec- 
tions that may either go unnoticed for some time or are 
easy to confuse with other diseases. Syphilis in particular 
can be confused with disorders ranging from infectious 
mononucleosis to allergic reactions to prescription med- 
ications. In addition, the incubation period of STDs 
varies. Some produce symptoms close enough to the time 
of sexual contact—often less than 48 hours later—for the 
patient to recognize the connection between the behavior 
and the symptoms. Others have a longer incubation peri- 
od, so that the patient may not recognize the early symp- 
toms as those of a sexually transmitted infection. 
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STD cultures on agar plates. (Photograph by T. McCarthy, 
Custom Medical Stock Photo. Reproduced by permission.) 


Some symptoms of STDs affect the genitals and 
reproductive organs: 


e A woman who has an STD may bleed when she is not 
menstruating or has abnormal vaginal discharge. Vaginal 
burning, itching, and odor are common, and she may 
experience pain in her pelvic area while having sex. 


¢ A discharge from the tip of the penis may be a sign that 
a man has an STD. Males may also have painful or 
burning sensations when they urinate. 


e There may be swelling of the lymph nodes near the 
groin area. 


e Both men and women may develop skin rashes, sores, 
bumps, or blisters near the mouth or genitals. Homo- 
sexual men frequently develop these symptoms in the 
area around the anus. 


Other symptoms of STDs are systemic, which 
means that they affect the body as a whole. These symp- 
toms may include: 


e fever, chills, and similar flu-like symptoms 
e skin rashes over large parts of the body 
e arthritis-like pains or aching in the joints 


e throat swelling and redness that lasts for three weeks or 
longer 


Diagnosis 


A sexually active person who has symptoms of an 
STD or who has had an STD or symptoms of infection 
should be examined without delay by one of the follow- 
ing health care professionals: 


e a specialist in women’s health (gynecologist) 


e a specialist in disorders of the urinary tract and the male 
sexual organs (urologist) 
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Drugs Used To Treat STDS 


Brand Name (Generic Name) 


Possible Common Side Effects Include: 


Achromycin V (tetracyline hydrochloride) 
Amoxil (amoxicillin) 

Ceftin (cerfuroxime axetil) 

Doryx (doxycycline hyclate) 

E.E.S., E-Mycin, ERYC, Ery-Tab, Erythrocin, 
llosone (erthromycin) 

Flagyl (metronidazole) 

Floxin (ofloxacin) 

Minocin (minocycline hydrochloride) 
Noroxin (norfloxacin) 

Omnipen (ampicillin) 

Penetrex (enoxacin) 

Zithromax (azithromycin) 

Zovirax (acyclovir) 


Blurred vision, headache, dizziness, rash, hives, appetite loss, nausea and vomiting 
Behaviorial changes, diarrhea, hives, nausea and vomiting 

Nausea and vomiting, diarrhea, irritated skin 

Itching (genital and/or rectal), nausea and vomiting, appetite loss, diarrhea, swelling 
Diarrhea, nausea and vomiting, appetite loss, abdominal pain 


Numbness, tingling sensation in extremities, seizures 

Genital itching, nausea and vomiting, headache, diarrhea, dizziness 
Blurred vision, anemia, hives, rash, throat irritation 

Headache, nausea, dizziness 

Itching, rash, hives, peeling skin, nausea and vomiting 

Nausea and vomiting 

Nausea and vomiting, diarrhea, abdominal pain 

Fluid retention, headache, rash, tingling sensation 


e a family physician 
e a nurse practitioner 
e a specialist in skin disorders (dermatologist) 


The diagnostic process begins with a thorough phys- 
ical examination and a detailed medical history that 
documents the patient’s sexual history and assesses the 
risk of infection. 


The doctor or other healthcare professional will: 


e describe the testing process. (This includes all blood 
tests and other tests that may be relevant to the specific 
infection.) 


* explain the meaning of the test results 


e provide the patient with information regarding high-risk 
behaviors and any necessary treatments or procedures 


The doctor may suggest that a patient diagnosed 
with one STD be tested for others, as it is possible to 
have more than one STD at a time. One infection may 
hide the symptoms of another or create a climate that 
fosters its growth. At present, it is particularly impor- 
tant that persons who are HIV-positive be tested for 
syphilis as well. 


Notification 


The law in most parts of the United States requires 
public health officials to trace and contact the partners 
of persons with STDs. Minors, however, can get treat- 
ment without their parents’ permission. Public health 
departments in most states can provide information 
about STD clinic locations; Planned Parenthood facili- 
ties provide testing and counseling. These agencies can 
also help with or assume the responsibility of notifying 
sexual partners who must be tested and may require 
treatment. 
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Treatment 


Although self-care can relieve some of the pain of 
genital herpes or genital warts that has recurred after 
being diagnosed and treated by a physician, other STD 
symptoms require immediate medical attention. 


Antibiotics are prescribed to treat gonorrhea, 
chlamydia, syphilis, and other STDs caused by bacteria. 
Although prompt diagnosis and early treatment almost 
always cures these STDs, new infections can develop if 
exposure continues or is renewed. Viral infections can be 
treated symptomatically with antiviral medications. 


Prognosis 


The prognosis for recovery from STDs varies among 
the different diseases. The prognosis for recovery from 
gonorrhea, syphilis, and other STDs caused by bacteria is 
generally good, provided that the disease is diagnosed 
early and treated promptly. Untreated syphilis in particu- 
lar can lead to long-term complications and disability. 
Viral STDs (genital herpes, genital warts, HIV) cannot be 
cured but must be treated on a long-term basis to relieve 
symptoms and prevent life-threatening complications. 


Prevention 


Vaccines 


Vaccines for the prevention of hepatitis A and 
hepatitis B are currently recommended for gay and 
bisexual men, users of illegal drugs, health care workers, 
and others at risk of contracting these diseases. Vaccines 
to prevent other STDs are being tested and may be avail- 
able within several years. 


Lifestyle choices 


The risk of becoming infected with an STD can be 
reduced or eliminated by changing certain personal 
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KEY TERMS 


Chlamydia—A microorganism that resembles cer- 
tain types of bacteria and causes several sexually 
transmitted diseases in humans. 


Condom—A thin sheath worn over the penis during 
sexual intercourse to prevent pregnancy or the trans- 
mission of STDs. There are also female condoms. 


Diaphragm—A dome-shaped device used to 
cover the back of a woman’s vagina during inter- 
course in order to prevent pregnancy. 


Pelvic inflammatory disease (PID)—An inflamma- 
tion of the tubes leading from a woman’s ovaries 
to the uterus (the Fallopian tubes), caused by a 
bacterial infection. PID is a leading cause of fertili- 
ty problems in women. 


Venereal disease—Another term for sexually trans- 
mitted disease. 


behaviors. Abstaining from sexual relations or maintain- 
ing a mutually monogamous relationship with a partner 
are legitimate options. It is also wise to avoid sexual con- 
tact with partners who are known to be infected with an 
STD, whose health status is unknown, who abuse drugs, 
or who are involved in prostitution. 


Use of condoms and other contraceptives 


Men or women who have sex with a partner of 
known (or unsure) infection should make sure a new con- 
dom is used every time they have genital, oral, or anal 
contact. Used correctly and consistently, male condoms 
provide good protection against HIV and other STDs 
such as gonorrhea, chlamydia, and syphilis. Female con- 
doms (lubricated sheaths inserted into the vagina) have 
also been shown to be effective in preventing HIV and 
other STDs. Condoms provide a measure of protection 
against genital herpes, genital warts, and hepatitis B. 


Spermicides and diaphragms can decrease the risk 
of transmission of some STDs. They do not protect 
women from contracting HIV. Birth-control pills, patch- 
es, or injections do not prevent STDs. Neither do surgical 
sterilization or hysterectomy. 


Hygienic measures 


Urinating and washing the genital area with soap 
and water immediately after having sex may eliminate 
some germs before they cause infection. Douching, how- 
ever, can spread infection deeper into the womb. It may 
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also increase a woman’s risk of developing pelvic 
inflammatory disease (PID). 
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Can STDs be Prevented? <http://housecall.orbisnews.com/ 
sponsors/aafp/topics/infections_d/ stds/page5.htm]>. (23 
May 1998). 

1998 Guidelines for Treatment of Sexually Transmitted Dis- 
ease. <http://www.cdc.gov/nchstp/dstd/STD98T03.htm>. 
(23 May 1998). 

Sexually Transmitted Diseases. <http://www.cdc.gov/nchstp/ 
dstd/dstdp.html>. (24 March 2001). 

Sexually Transmitted Diseases. <http://www.tod.dm/global/std. 
html>. (23 May 1998). 

The Challenge of STD Prevention in the United States. <http:// 
www.cdc.gov/nch.stp/dstd/STD_Prevention_in_the_Unit- 
ed_States.htm>. (23 May 1998). 


Maureen Haggerty 


SGOT see Aspartate aminotransferase test 


f Shaken baby syndrome 


Definition 


Shaken baby syndrome (SBS) is a collective term 
for the internal head injuries a baby or young child sus- 
tains from being violently shaken. 


Description 


Shaken baby syndrome was first described in med- 
ical literature in 1972. Physicians earlier labeled these 
injuries as accidental, but as more about child abuse 
became known, more cases of this syndrome were prop- 
erly diagnosed. 


Every year, nearly 50,000 children in the United 
States are forcefully shaken by their caretakers. More 
than 60% of these children are boys. The victims are on 
average six to eight months old, but may be as old as five 
years or as young as a few days. 


Men are more likely than women to shake a child; 
typically, these men are in their early 20s and are the 


3023 


awoipuds Áqeq uayeys 


Shaken baby syndrome 


Shaken baby syndrome is a collective term for the internal head injuries a baby or young child sustains from being violently 
shaken. Because of the fragile state of an infant’s brain tissue and blood vessels, when a baby is vigorously shaken by the 
chest, as shown in the illustration above, the whiplash motion repeatedly jars the baby’s brain with extreme force, causing 
serious internal damage and bleeding. Nearly 2,000 American children die annually from this condition. (Illustration by Elec- 
tronic Illustrators Group.) 


baby’s father or the mother’s boyfriend. Women who 
inflict SBS are more likely to be babysitters or child care 
providers than the baby’s mother. The shaking may occur 
as a response of frustration to the baby’s inconsolable 
crying or as an action of routine abuse. 


Causes and symptoms 


Infants and small children are especially vulnerable to 
SBS because their neck muscles are still too weak to ade- 
quately support their disproportionately large heads, and 
their young brain tissue and blood vessels are extremely 
fragile. When an infant is vigorously shaken by the arms, 
legs, shoulders, or chest, the whiplash motion repeatedly 
jars the baby’s brain with tremendous force, causing inter- 
nal damage and bleeding. While there may be no obvious 
external signs of injury following shaking, the child may 
suffer internally from brain bleeding and bruising (called 
subdural hemorrhage and hematoma); brain swelling and 
damage (called cerebral edema); mental retardation; 
blindness, hearing loss, paralysis, speech impairment, 
and learning disabilities; and death. Nearly 2,000 children 
die every year as a result of being shaken. 


Physicians may have difficulty initially diagnosing 
SBS because there are usually few witnesses to give a 
reliable account of the events leading to the trauma, few 
if any external injuries, and, upon close examination, the 
physical findings may not agree with the account given. 
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A shaken baby may present one or more signs, including 
vomiting; difficulty breathing, sucking, swallowing, or 
making sounds; seizures; and altered consciousness. 


Diagnosis 


To diagnose SBS, physicians look for at least one of 
three classic conditions: bleeding at the back of one or 
both eyes (retinal hemorrhage), subdural hematoma, 
and cerebral edema. The diagnosis is confirmed by the 
results of either a computed tomography scan (CT scan) 
or magnetic resonance imaging (MRI). 


Treatment 


Appropriate treatment is determined by the type and 
severity of the trauma. Physicians may medically man- 
age both internal and external injuries. Behavioral and 
educational impairments as a result of the injuries require 
the attention of additional specialists. Children with SBS 
may need physical therapy, speech therapy, vision thera- 
py, and special education services. 


Alternative treatment 


There is no alternative to prompt medical treatment. 
An unresponsive child should never be put to bed, but 
must be taken to a hospital for immediate care. 
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KEY TERMS 


Cerebral edema—Fluid collecting in the brain, 
causing tissue to swell. 


Hematoma—A localized accumulation of blood 
in tissues as a result of hemorrhaging. 


Hemorrhage—A condition of bleeding, usually 
severe. 


Retinal hemorrhage—Bleeding of the retina, a key 
structure in vision located at the back of the eye. 


Subdural hematoma—A localized accumulation 
of blood, sometimes mixed with spinal fluid, in 
the space of the brain beneath the membrane cov- 
ering called the dura mater. 


Prognosis 


Sadly, children who receive violent shaking have a 
poor prognosis for complete recovery. Those who do not 
die may experience permanent blindness, mental retarda- 
tion, seizure disorders, or loss of motor control. 


Prevention 


Shaken baby syndrome is preventable with public edu- 
cation. Adults must be actively taught that shaking a child 
is never acceptable and can cause severe injury or death. 


When the frustration from an incessantly crying baby 
becomes too much, caregivers should have a strategy for 
coping that does not harm the baby. The first step is to place 
the baby in a crib or playpen and leave the room in order to 
calm down. Counting to 10 and taking deep breaths may 
help. A friend or relative may be called to come over and 
assist. A calm adult may then resume trying to comfort the 
baby. A warm bottle, a dry diaper, soft music, a bath, or a 
ride in a swing, stroller, or car may be offered to soothe a 
crying child. Crying may also indicate pain or illness, such 
as from abdominal cramps or an earache. If the crying per- 
sists, the child should be seen by a physician. 


Resources 


PERIODICALS 

American Academy of Pediatrics. Committee on Child Abuse 
and Neglect. “Shaken Baby Syndrome: Inflicted Cerebral 
Trauma.” Pediatrics 92, no. 6 (1993): 872-875. 


ORGANIZATIONS 

American Humane Association, Children’s Division. 63 Inver- 
ness Drive East, Englewood, CO 80112-5117. (800) 227- 
4645. <www.americanhumane.org>. 
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Child Abuse Prevention Center of Utah. 2955 Harrison Boule- 
vard, #102, Ogden, UT 84403. (888) 273-0071. 

National Center on Shaken Baby Syndrome. 2955 Harrison 
Blvd., #102, Ogden, UT 84403. (801) 627-3399. <http:// 
www.dontshake.com>. 


Bethany Thivierge 


i Shiatsu 


Definition 


Shiatsu is a manipulative therapy developed in Japan 
and incorporating techniques of anma (Japanese tradi- 
tional massage), acupressure, stretching, and Western 
massage. Shiatsu involves applying pressure to special 
points or areas on the body in order to maintain physical 
and mental well being, treat disease, or alleviate discom- 
fort. This therapy is considered holistic because it 
attempts to treat the whole person instead of a specific 
medical complaint. All types of acupressure generally 
focus on the same pressure points and so-called energy 
pathways, but may differ in terms of massage technique. 
Shiatsu, which can be translated as finger pressure, has 
been described as needle-free acupuncture. 


Purpose 


Shiatsu has a strong reputation for reducing stress 
and relieving nausea and vomiting. Shiatsu is also 
believed to improve circulation and boost the immune 
system. Some people use it to treat diarrhea, indiges- 
tion, constipation, and other disorders of the gastroin- 
testinal tract; menstrual and menopausal problems; 
chronic pain; migraine; arthritis; toothache; anxiety; 
and depression. Shiatsu can be used to relieve muscular 
pain or tension, especially neck and back pain. It also 
appears to have sedative effects and may alleviate insom- 
nia. In a broader sense, shiatsu is believed to enhance 
physical vitality and emotional well being. 


Description 

Origins 

Shiatsu is an offshoot of anma that developed during 
the period after the Meiji Restoration in 1868. Tradition- 
al massage (anma) used during the age of shoguns was 
being criticized, and practitioners of koho anma (ancient 


way) displeased with it introduced new practices and 
new names for their therapies. 


During the twentieth century, shiatsu distinguished 
itself from anma through the merging of Western knowl- 
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edge of anatomy, koho anma, ampuku (abdominal mas- 
sage), acupressure, Do-In (breathing practices), and Bud- 
dhism. Based on the work of Tamai Tempaku, shiatsu 
established itself in Japan and worldwide. The Shiatsu 
Therapists Association was founded in 1925 and clinics 
and schools followed. Students of Tempaku began teach- 
ing their own brand of shiatsu, creating branch disci- 
plines. By 1955, the Japanese Ministry of Health and 
Welfare acknowledged shiatsu as a beneficial treatment, 
and licensing was established for practitioners. 


Shiatsu and other forms of Japanese acupressure are 
based on the concept of ki, the Japanese term for the all- 
pervading energy that flows through everything in the 
universe. (This notion is borrowed from the Chinese, 
who refer to the omnipresent energy as qi or chi.) Ki 
tends to flow through the body along special energy 
pathways called meridians, each of which is associated 
with a vital organ. In Asian systems of traditional medi- 
cine, diseases are often believed to occur due to disrup- 
tions in the flow this energy through the body. These dis- 
ruptions may stem from emotional factors, climate, or a 
host of other causes including stress, the presence of 
impurities in the body, and physical trauma. 


The aim of shiatsu is to restore the proper flow of 
bodily energy by massaging the surface of the skin along 
the meridian lines. Pressure may also be applied to any 
of the 600 or so acupoints. Acupoints, which are suppos- 
edly located just under the skin along the meridians, are 
tiny energy structures that affect the flow of ki through 
the body. When ki either stagnates and becomes deflect- 
ed or accumulates in excess along one of these channels, 
stimulation to the acupoints, which are sensitive to pres- 
sure, can unblock and regulate the ki flow through toning 
or sedating treatment. 


Western medicine hasn’t proven the existence of 
meridians and acupoints. However, in one study, two 
French medical doctors conducted an experiment at 
Necher Hospital in Paris to test validity of the theory that 
energy is being transported along acupuncture meridians. 
They injected and traced isotpes with gamma-camera 
imaging. The meridians may actually correspond to 
nerve transmission lines. In this view, shiatsu and other 
forms of healing massage may trigger the emission of 
naturally occurring chemicals called neurotransmitters. 
Release of these chemical messengers may be responsi- 
ble for some of the therapeutic effects associated with 
shiatsu, such as pain relief. 


Preparations 


People usually receive shiatsu therapy while lying 
on a floor mat or massage table or sitting up. The mas- 
sage is performed through the clothing—preferably a 
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thin garment made from natural fibers—and disrobing is 
not required. Pressure is often applied using the thumbs, 
though various other parts of the body may be employed, 
including fingertips, palms, knuckles, elbows, and 
knees—some therapists even use their feet. Shiatsu typi- 
cally consists of sustained pressure (lasting up to 10 sec- 
onds at a time), squeezing, and stretching exercises. It 
may also involve gentle holding as well as rocking 
motions. A treatment session lasts anywhere from 30 to 
90 minutes. 


Before shiatsu treatment begins, the therapist usual- 
ly performs a general health assessment. This involves 
taking a family medical history and discussing the physi- 
cal and emotional health of the person seeking therapy. 
Typically, the practitioner also conducts a diagnostic 
examination by palpating the abdomen or back for any 
energy imbalances present in other parts of the body. 


Precautions 


While shiatsu is generally considered safe, there are 
a few precautions to consider. Because it may increase 
blood flow, this type of therapy is not recommended in 
people with bleeding problems, heart disease, or cancer. 
Massage therapy should always be used with caution in 
those with osteoporosis, fresh wounds or scar tissue, 
bone fractures, or inflammation. 


Applying pressure to areas of the head is not recom- 
mended in people with epilepsy or high blood pressure, 
according to some practitioners of shiatsu. 


Shiatsu is not considered effective in the treatment 
of fever, burns, and infectious diseases. 


Shiatsu should not be performed right after a meal. 


Side effects 


When performed properly, shiatsu is not associated 
with any significant side effects. Some people may expe- 
rience mild discomfort, which usually disappears during 
the course of the treatment session. 


Research and general acceptance 


Like many forms of massage, shiatsu is widely 
believed to have a relaxing effect on the body. There is 
also a significant amount of research suggesting that acu- 
pressure techniques can relieve nausea and vomiting 
associated with a variety of causes, including pregnancy 
and anesthetics and other drugs. In one study, acupres- 
sure was shown to significantly reduce the effects of nau- 
sea in 12 of 16 women suffering from morning sickness. 
Five days of this therapy also appeared to reduce anxiety 
and improve mood. Another investigation, published in 
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1999, studied the effects of acupressure on nausea result- 
ing from the use of anesthetics. Pressure applied to an 
acupoint on the inside of the wrist appeared to alleviate 
nausea in patients who received anesthetics during the 
course of laparoscopic surgery. 


Shiatsu may also produce sedative and analgesic 
effects. The sedative powers of acupressure were investi- 
gated in a study published in 1999, which involved over 
80 elderly people who suffered from sleeping difficul- 
ties. Compared to the people in the control groups, the 28 
participants who received acupressure were able to sleep 
better. They slept for longer periods of time and were less 
likely to wake up during the night. The researchers con- 
cluded that acupressure may improve the quality of sleep 
in older adults. The use of acupressure in postoperative 
pain was investigated in a study published in 1996. In 
this study, which involved 40 knee surgery patients, one 
group received acupressure (15 acupoints were stimulat- 
ed) while the control group received sham acupressure. 
Within an hour of treatment, members of the acupressure 
group reported less pain than those in the control group. 
The pain-relieving effects associated with acupressure 
lasted for 24 hours. 


Shiatsu may benefit stroke victims. The results of at 
least one study (which did not include a control group) 
suggest that shiatsu may be useful during stroke rehabil- 
itation when combined with other treatments. 


Resources 


BOOKS 
Cook, Allan R. Alternative Medicine Sourcebook. Detroit: 
Omnigraphics, 1999. 


PERIODICALS 

Chen, M.L., L.C. Lin, S.C. Wu, et al. “The Effectiveness of 
Acupressure in Improving the Quality of Sleep of Institu- 
tionalized Residents.” Journal of Gerontology, Series A, 
Biological Sciences and Medican Sciences (1999): M389- 
94. 

Felhendler, D. and B. Lisander. “Pressure on Acupoints 
Decreases Postoperative Pain.” Clinical Journal of Pain 
(1996): 326-329. 

Harmon, D., J. Gardiner, R. Harrison, et al. “Acupressure and 
the Prevention of Nausea and Vomiting after Laparoscopy.” 
British Journal of Anaesthesia (1999): 387-390. 

Hogg, P.K. “The effects of Acupressure on the Psychological 
and Physiological Rehabilitation of the Stroke Patient.” 
Dissertation Abstracts International (1986): 841. 

Hyde, E. “Acupressure Therapy for Morning Sickness. A Con- 
trolled Clinical Trial.” Journal of Nurse-Midwifery (1989): 
171-178. 


ORGANIZATIONS 
Acupressure Institute. 1533 Shattuck Avenue, Berkeley, CA 
94709. 
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KEY TERMS 


Acupressure—An ancient form of Asian healing 
massage that involves applying pressure to special 
points or areas on the body in order to maintain 
good health, cure disease, and restore vitality. 


Analgesic—Pain reliever. 


Osteoporosis—A disease of the bones due to defi- 
ciency of bone matrix, occurring most frequently 
in postmenopausal women. 


Palpate—Feel. 


American Massage Therapy Association. 820 Davis Street, 
Suite 100, Evanston, IL. 

American Oriental Bodywork Therapy Association. 50 Maple 
Place, Manhassett, NY 11030. 

International School of Shiatsu. 10 South Clinton Street, 
Doylestown, PA 18901. 

National Certification Board for Therapeutic Massage and 
Bodywork. 8201 Greensboro Drive, Suite 300, McLean, 
VA 22102. 


OTHER 
International School of Shiatsu. <http://www.shiatsubo.com>. 
MEDLINE. <http://igm.nlm.nih.gov>. 


Greg Annussek 


Í Shigellosis 


Definition 


Shigellosis is an infection of the intestinal tract by a 
group of bacteria called Shigella. The bacteria is named in 
honor of Shiga, a Japanese researcher, who discovered the 
organism in 1897. The major symptoms are diarrhea, 
abdominal cramps, fever, and severe fluid loss (dehydra- 
tion). Four different groups of Shigella can affect 
humans; of these, S. dysenteriae generally produces the 
most severe attacks, and S. sonnei the mildest. 


Description 


Shigellosis is a well-known cause of traveler’s 
diarrhea and illness throughout the world. Shigella are 
extremely infectious bacteria, and ingestion of just 10 
organisms is enough to cause severe diarrhea and dehy- 
dration. Shigella accounts for 10-20% of all cases of 
diarrhea worldwide, and in any given year infects over 
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140 million persons and kills 600,000, mostly children 
and the elderly. The most serious form of the disease is 
called dysentery, which is characterized by severe watery 
(and often blood- and mucous-streaked) diarrhea, 
abdominal cramping, rectal pain, and fever. Shigella is 
only one of several organisms that can cause dysentery, 
but the term bacillary dysentery is usually another name 
for shigellosis. 


Most deaths are in less-developed or developing coun- 
tries, but even in the United States, shigellosis can be a dan- 
gerous and potentially deadly disease. Poor hygiene, over- 
crowding, and improper storage of food are leading causes 
of infection. The following statistics show the marked dif- 
ference in the frequency of cases between developed and 
less-developed countries; in the United States, about 
30,000 individuals are hit by the disease each year or about 
10 cases/100,000 population. On the other hand, infection 
in some areas of South America is 1,000 times more fre- 
quent. Shigellosis is most common in children below age 
five, and occurs less often in adults over 20. 


Causes and Symptoms 


Shigella share several of the characteristics of a group 
of bacteria that inhabit the intestinal tract. E. coli, another 
cause of food-borne illness, can be mistaken for Shigella 
both by physicians and the laboratory. Careful testing is 
needed to assure proper diagnosis and treatment. 


Shigella are very resistant to the acid produced by 
the stomach, and this allows them to easily pass through 
the gastrointestinal tract and infect the colon (large intes- 
tine). The result is a colitis that produces multiple ulcers, 
which can bleed. Shigella also produce a number of tox- 
ins (Shiga toxin and others) that increase the amount of 
fluid secretion by the intestinal tract. This fluid secretion 
is a major cause of the diarrhea symptoms. 


Shigella infection spreads through food or water 
contaminated by human waste. Sources of transmission 
are: 


e contaminated milk, ice cream, vegetables and other 
foods which often cause epidemics 


e household contacts (40% of adults and 20% of children 
will develop infection from such a source) 


* poor hygiene and overcrowded living conditions 
e day care centers 


e sexual practices which lead to oral-anal contact, direct- 
ly or indirectly 


Symptoms can be limited to only mild diarrhea or go 
on to full-blown dysentery. Dehydration results from the 
large fluid losses due to diarrhea, vomiting and fever. 
Inability to eat or drink worsens the situation. 
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In developed countries, most infections are of the 
less severe type, and are often due to S. sonnei. The peri- 
od between infection and symptoms (incubation period) 
varies from one to seven days. Shigellosis can last from a 
few days to several weeks, with an average of seven days. 


Complications 


Areas outside the intestine can be involved, includ- 
ing: 
e nervous system (irritation of the meninges or meningi- 
tis, encephalitis, and seizures) 


e kidneys (producing hemolytic uremic syndrome or 
HUS which leads to kidney failure) 


e joints (leading to an unusual form of arthritis called 
Reiter’s syndrome) 


e skin (rash) 


One of the most serious complications of this dis- 
ease is HUS, which involves the kidney. The main find- 
ings are kidney failure and damage to red blood cells. As 
many as 15% of patients die from this complication, and 
half the survivors develop chronic kidney failure, 
requiring dialysis. 

Another life-threatening condition is toxic mega- 
colon. Severe inflammation causes the colon to dilate or 
stretch, and the thin colon wall may eventually tear. Cer- 
tain medications (particularly those that diminish intesti- 
nal contractions) may increase this risk, but this interac- 
tion is unclear. Clues to this diagnosis include sudden 
decrease in diarrhea, swelling of the abdomen, and wors- 
ening abdominal pain. 


Diagnosis 


Shigellosis is one of the many causes of acute diar- 
rhea. Culture (growing the bacteria in the laboratory) of 
freshly obtained diarrhea fluid is the only way to be cer- 
tain of the diagnosis. But even this is not always positive, 
especially if the patient is already on antibiotics. Shigel- 
la are identified by a combination of their appearance 
under the microscope and various chemical tests. These 
studies take several days, so quicker means to recognize 
the bacteria and its toxins are being developed. 


Treatment 


The first aim of treatment is to keep up nutrition 
and avoid dehydration. Ideally, a physician should be 
consulted before starting any treatment. Antibiotics may 
not be necessary, except for the more severe infections. 
Many cases resolve before the diagnosis is established by 
culture. Medications that control diarrhea by slowing 
intestinal contractions can cause problems and should be 
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avoided by patients with bloody diarrhea or fever, espe- 
cially if antibiotics have not been started. 


Rehydration 


The World Health Organization (WHO) has devel- 
oped guidelines for a standard solution taken by mouth, 
and prepared from ingredients readily available at home. 
This Oral Rehydration Solution (ORS) includes salt, 
baking powder, sugar, orange juice, and water. Commer- 
cial preparations, such as Pedialyte, are also available. In 
many patients with mild symptoms, this is the only treat- 
ment needed. Severe dehydration usually requires intra- 
venous fluid replacement. 


Antibiotics 


In the early and mid-1990s, researchers began to 
realize that not all cases of bacterial dysentery needed 
antibiotic treatment. Many patients improve without such 
therapy, and therefore these drugs are indicated only for 
treatment of moderate or severe disease, as found in the 
tropics. Choice of antibiotic is based on the type of bac- 
teria found in the geographical area and on laboratory 
results. Recommendations as of 1997 include ampicillin, 
sulfa derivatives such as Trimethoprim-Sulfamethoxa- 
zole (TMP-SMX) sold as Bactrim, or fluoroquinolones 
(such as Ciprofloxacin which is not FDA approved for 
use in children). 


Prognosis 


Many patients with mild infections need no specific 
treatment and recover completely. In those with severe 
infections, antibiotics will decrease the length of symptoms 
and the number of days bacteria appear in the feces. In rare 
cases, an individual may fail to clear the bacteria from the 
intestinal tract; the result is a persistent carrier state. This 
may be more frequent in AIDS (Acquired Immune Defi- 
ciency Syndrome) patients. Antibiotics are about 90% 
effective in eliminating these chronic infections. 


In patients who have suffered particularly severe 
attacks, some degree of cramping and diarrhea can last 
for several weeks. This is usually due to damage to the 
intestinal tract, which requires some time to heal. Since 
antibiotics can also produce a form of colitis, this must 
be considered as a possible cause of persistent or recur- 
rent symptoms. 


Prevention 


Shigellosis is an extremely contagious disease; good 
hand washing techniques and proper precautions in food 
handling will help in avoiding spread of infection. Chil- 
dren in day care centers need to be reminded about hand 
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A transmission electron microscopy (TEM) scan of Shigella, 
a genus of aerobic bacteria that causes dysentery in 
humans and animals. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


washing during an outbreak to minimize spread. Shigel- 
losis in schools or day care settings almost always disap- 
pears when holiday breaks occur, which sever the chain 
of transmission. 


Traveler’s diarrhea (TD) 


Shigella accounts for about 10% of diarrhea illness 
in travelers to Mexico, South America, and the tropics. 
Most cases of TD are more of a nuisance than a life- 
threatening disease. However, bloody diarrhea is an indi- 
cation that Shigella may be responsible. 


In some cases though, aside from ruining a well 
deserved vacation, these infections can interrupt business 
conference schedules and, in the worst instances, lead to 
a life-threatening illness. Therefore, researchers have 
tried to find a safe, yet effective, way of preventing TD. 
Of course the best prevention is to follow closely the 
rules outlined by the WHO and other groups regarding 
eating fresh fruits, vegetables, and other foods. 


One safe and effective method of preventing TD is 
the use of large doses of Pepto Bismol. Tablets are now 
available which are easier for travel; usage must start a 
few days before departure. Patients should be aware that 
Bismuth will turn bowel movements black. 


Antibiotics have also proven to be highly effective in 
preventing TD. They can also produce significant side 
effects, and therefore a physician should be consulted 
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KEY TERMS 


Dysentery—A disease marked by frequent watery 
bowel movements, often with blood and mucus, 
and characterized by pain, urgency to have a bowel 
movement, fever, and dehydration. 


Traveler’s diarrhea—An illness due to infection 
from a bacteria or parasite that occurs in persons 
traveling to areas where there is a high frequency of 
the illness. The disease is usually spread by contam- 
inated food or water. 


Oral Rehydration Solution(ORS)—A liquid prepa- 
ration developed by the World Health Organization 
that can decrease fluid loss in persons with diar- 
rhea. Originally developed to be prepared with 
materials available in the home, commercial prepa- 
rations have recently come into use. 


Antibiotic—A medication that is designed to kill or 
weaken bacteria. 


Anti-motility medications—Medications such as 
loperamide (Imodium), dephenoxylate (Lomotil), or 
medications containing codeine or narcotics which 
decrease the ability of the intestine to contract. 
These may worsen the condition of a patient with 
dysentery or colitis. 


Food-borne illness—A disease that is transmitted by 
eating or handling contaminated food. 


before use. Like Pepto Bismol, antibiotics need to be 
started before beginning travel. 


Resources 


BOOKS 

Biddle, Wayne. A Field Guide to Germs. New York: Henry 
Holt and Co., Inc., 1995. 

Butterton, Joan R., and Stephen B. Calderwood. “Acute Infec- 
tious Diarrheal Diseases and Bacterial Food Poisoning.” 
In Harrison’s Principles of Internal Medicine, ed. Antho- 
ny S. Fauci, et al. New York: McGraw-Hill, 1997. 

Hamer, Davidson H., and Sherwood L. Gorbach. “Infectious 
Diarrhea and Bacterial Food Poisoning.” In Sleisenger & 
Fordtran’s Gastrointestinal and Liver Disease, ed. Mark 
Feldman, et al. Philadelphia: W. B. Saunders Co., 1997. 

Karlen, Arno. Man and Microbes: Disease and Plagues in History 
and Modern Times. New York: G. P. Putnam’s Sons, 1995. 

Keusch, Gerald T. “Shigellosis.” In Harrison’s Principles of 
Internal Medicine, ed. Anthony S. Fauci, et al. New York: 
McGraw-Hill, 1997. 

Thielman, Nathan M., and Richard L. Guerrant. “Food-Borne 
Illness.” In Conn’s Current Therapy, 1996, ed. Robert E. 
Rakel. Philadelphia: W. B. Saunders Co., 1996. 
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Fluoroquinolones—A relatively new group of 
antibiotics that have had good success in treating 
infections with many gram-negative bacteria, such 
as Shigella. One drawback is that they should not 
be used in children under 17 years of age, because 
of possible effect on bone or cartilage growth. 


Dialysis—A form of treatment for patients with kid- 
neys that do not function properly. The treatment 
removes toxic wastes from the body that are nor- 
mally removed by the kidneys. 


Colitis—Inflammation of the colon or large bowel 
which has several causes. The lining of the colon 
becomes swollen, and ulcers often develop. The 
ability of the colon to absorb fluids is also affected, 
and diarrhea often results. 


Carrier state—The continued presence of an organ- 
ism (bacteria, virus, or parasite) in the body that 
does not cause symptoms, but is able to be trans- 
mitted and infect other persons. 


Stool—Passage of fecal material; a bowel move- 
ment. 


Meninges—Outer covering of the spinal cord and 
brain. Infection is called meningitis, which can lead 
to damage to the brain or spinal cord and lead to 
death. 


PERIODICALS 

Khan, Wasif A. “Treatment of Shigellosis: V. Comparison of 
Azithromycin and Ciprofloxacin.” Annals of Internal 
Medicine 26 (1 May 1997): 697-703. 

“Traveler’s Diarrhea: Don’t Let It Ruin Your Trip.” Mayo Clin- 
ic Health Letter (Jan. 1997). 

“When Microbes are on the Menu.” Harvard Health Letter 
(Dec. 1994): 4-5. 
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Centers for Disease Control and Prevention. 1600 Clifton Rd., 
NE, Atlanta, GA 30333. (800) 311-3435, (404) 639-3311. 
<http://www.cdc.gov>. 

National Institute of Diabetes and Digestive and Kidney Dis- 
eases (NIDDK). Building 31, Room 9A04, 31 Center 
Drive, MSC 2560, Bethesda, MD 208792-2560. (301) 
496-3583. <http://www.niddk.nih.gov>. 

World Health Organization, Division of Emerging and Other 
Communicable Diseases Surveillance and Control. 
Avenue Appia 20, 1211 Geneva 27, Switzerland. (+00 41 
22) 791 21 11. <http://www.who.int>. 


David Kaminstein, MD 
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i Shingles 


Definition 


Shingles, also called herpes zoster, gets its name 
from both the Latin and French words for belt or girdle 
and refers to girdle-like skin eruptions that may occur on 
the trunk of the body. The virus that causes chickenpox, 
the varicella zoster virus (VSV), can become dormant in 
nerve cells after an episode of chickenpox and later 
reemerge as shingles. Initially, red patches of rash devel- 
op into blisters. Because the virus travels along the nerve 
to the skin, it can damage the nerve and cause it to 
become inflamed. This condition can be very painful. If 
the pain persists long after the rash disappears, it is 
known as post-herpetic neuralgia. 


Description 


Any individual who has had chickenpox can develop 
shingles. Approximately 300,000 cases of shingles occur 
every year in the United States. Overall, approximately 
20% of those who had chickenpox as children develop 
shingles at some time in their lives. People of all ages, 
even children, can be affected, but the incidence increas- 
es with age. Newborn infants, bone marrow and other 
transplant recipients, as well as indivduals with immune 
systems weakened by disease or drugs are also at 
increased risk. However, most individuals who develop 
shingles do not have any underlying malignancy or other 
immunosuppressive condition. 


Causes and symptoms 


Shingles erupts along the course of the affected 
nerve, producing lesions anywhere on the body and may 
cause severe nerve pain. The most common areas to be 
affected are the face and trunk, which correspond to the 
areas where the chickenpox rash is most concentrated. 
The disease is caused by a reactivation of the chickenpox 
virus that has lain dormant in certain nerves following an 
episode of chickenpox. Exactly how or why this reactiva- 
tion occurs is not clear, however, it is believed that the 
reactivation is triggered when the immune system 
becomes weakened, either as a result of stress, fatigue, 
certain medications, chemotherapy, or diseases, such as 
cancer or HIV. Further, it can be an early sign in persons 
with HIV that the immune system has deteriorated. 


Early signs of shingles are often vague and can easi- 
ly be mistaken for other illnesses. The condition may 
begin with fever and malaise (a vague feeling of weak- 
ness or discomfort). Within two to four days, severe pain, 
itching, and numbness/tingling (paresthesia) or extreme 
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Shingles, or herpes zoster, on patient’s buttocks and thigh. 
(Custom Medical Stock Photo. Reproduced by permission.) 


sensitivity to touch (hyperesthesia) can develop, usually 
on the trunk and occasionally on the arms and legs. Pain 
may be continuous or intermittent, usually lasting from 
one to four weeks. It may occur at the time of the erup- 
tion, but can precede the eruption by days, occasionally 
making the diagnosis difficult. Signs and symptoms may 
include the following: 


e itching, tingling, or severe burning pain 
e red patches that develop into blisters 
e grouped, dense, deep, small blisters that ooze and crust 


e swollen lymph nodes 


Diagnosis 


Diagnosis is usually not possible until the skin 
lesions develop. Once they develop, however, the pattern 
and location of the blisters and the type of cell damage 
displayed are very characteristic of the disease, allowing 
an accurate diagnosis primarily based upon the physical 
examination. 


Although tests are rarely necessary, they may include 
the following: 


e viral culture of skin lesion 


e microscopic examination using a Tzanck preparation, 
this involves staining a smear obtained from a blister, 
cells infected with the herpes virus will appear very 
large and contain many dark cell centers or nuclei 
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Shingles 


e complete blood count (CBC) may show an elevated 
white blood cell count (WBC), a nonspecific sign of 
infection 


e rise in antibody to the virus 


Treatment 


Shingles almost always resolves spontaneously and 
may not require any treatment except for the relief of 
symptoms. In most people, the condition clears on its 
own in one or two weeks and seldom recurs. 


Cool, wet compresses may help reduce pain. If there 
are blisters or crusting, applying compresses made with 
diluted vinegar will make the patient more comfortable. 
Mix one-quarter cup of white vinegar in two quarts of 
lukewarm water. Use the compress twice each day for 10 
minutes. Stop using the compresses when the blisters 
have dried up. 


Soothing baths and lotions such as colloidal oatmeal 
baths, starch baths or lotions, and calamine lotion may 
help to relieve itching and discomfort. Keep the skin 
clean, and do not re-use contaminated items. While the 
lesions continue to ooze, the person should be isolated to 
prevent infecting other susceptible individuals. 


Later, when the crusts and scabs are separating, the 
skin may become dry, tight, and cracked. If that happens, 
rub on a small amount of plain petroleum jelly three or 
four times a day. 


The antiviral drugs acyclovir, valacyclovir, and 
famciclovir can be used to treat shingles. These drugs 
may shorten the course of the illness. Their use results in 
more rapid healing of the blisters when drug therapy is 
started within 72 hours of the onset of the rash. In fact, 
the earlier the drugs are administered, the better, because 
early cases can sometimes be stopped. If taken later, 
these drugs are less effective but may still lessen the pain. 
Antiviral drug treatment does not seem to reduce the 
incidence of post-herpetic neuralgia, but recent studies 
suggest famciclovir may cut the duration of post-herpetic 
neuralgia in half. Side effects of typical oral doses of 
these antiviral drugs are minor with headache and nau- 
sea reported by 8—20 % of patients. Severely immuno- 
compromised individuals, such as those with AIDS, may 
require intravenous administration of antiviral drugs. 


Corticosteroids, such as prednisone, may be used to 
reduce inflammation but do interfere with the function- 
ing of the immune system. Corticosteroids, in combina- 
tion with antiviral therapy, also are used to treat severe 
infections, such as those affecting the eyes, and to reduce 
severe pain. 


Once the blisters are healed, some people continue 
to experience pain for months or even years (post-herpet- 
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ic neuralgia). This pain can be excruciating. Consequent- 
ly, the doctor may prescribe tranquilizers, sedatives, or 
antidepressants to be taken at night. As noted above, 
attempts to treat post-herpetic neuralgia with the antiviral 
drug famciclovir have shown some promising results. 
When all else fails, severe pain may require a permanent 
nerve block. 


Alternative treatment 


There are non-medical methods of prevention and 
treatment that may speed recovery. For example, getting 
lots of rest, eating a healthy diet, exercising regularly, 
and minimizing stress are always helpful in preventing 
disease. Supplementation with vitamin B,, during the 
first one to two days and continued supplementation with 
vitamin B complex, high levels of vitamin C with 
bioflavenoids, and calcium, are recommended to boost 
the immune system. Herbal antivirals such as echinacea 
can be effective in fighting infection and boosting the 
immune system. 


Although no single alternative approach, technique, 
or remedy has yet been proven to reduce the pain, there 
are a few options which may be helpful. For example, 
topical applications of lemon balm (Melissa officinalis ) 
or licorice (Glycyrrhiza glabra) and peppermint (Mentha 
piperita) may reduce pain and blistering. Homeopathic 
remedies include Rhus toxicodendron for blisters, Mez- 
ereum and Arsenicum album for pain, and Ranunculus 
for itching. Practitioners of Eastern medicine recom- 
mend self-hypnosis, acupressure, and acupuncture to 
alleviate pain. 


Prognosis 


Shingles usually clears up in two to three weeks and 
rarely recurs. Involvement of the nerves that cause move- 
ment may cause a temporary or permanent nerve paraly- 
sis and/or tremors. The elderly or debilitated patient 
may have a prolonged and difficult course. For them, the 
eruption is typically more extensive and inflammatory, 
occasionally resulting in blisters that bleed, areas where 
the skin actually dies, secondary bacterial infection, or 
extensive and permanent scarring. 


Similarly, an immunocompromised patient usually 
has a more severe course that is frequently prolonged for 
weeks to months. They develop shingles frequently and 
the infection can spread to the skin, lungs, liver, gastroin- 
testinal tract, brain, or other vital organs. Cases of chron- 
ic shingles have been reported in patients infected with 
AIDS, especially when they have a decreased number of 
one particular kind of immune cell, called CD4 lympho- 
cytes. Depletion of CD4 lymphocytes is associated with 
more severe, chronic, and recurrent varicella-zoster virus 
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infections. These lesions are typical at the onset but may 
turn into ulcers that do not heal. 


Potentially serious complications can result from 
herpes zoster. Many individuals continue to experience 
persistent pain long after the blisters heal. This pain, 
called post-herpatic neuralgia, can be severe and debilitat- 
ing. Post-herpetic neuralgia can persist for months or 
years after the lesions have disappeared. The incidence of 
post-herpetic neuralgia increases with age, and episodes 
in older individuals tend to be of longer duration. Most 
patients under 30 years of age experience no persistent 
pain. By age 40, the risk of prolonged pain lasting longer 
than one month increases to 33%. By age 70, the risk 
increases to 74%. The pain can adversely affect quality of 
life, but it does usually diminish over time. 


Other complications include a secondary bacterial 
infection, and rarely, potentially fatal inflammation of the 
brain (encephalitis) and the spread of an infection through- 
out the body. These rare, but extremely serious, complica- 
tions are more likely to occur in those individuals who have 
weakened immune systems (immunocompromised). 


Prevention 


Strengthening the immune system by making 
lifestyle changes is thought to help prevent the develop- 
ment of shingles. A lifestyle designed to strengthen the 
immune system and maintain good overall health 
includes eating a well-balanced diet rich in essential vit- 
amins and minerals, getting enough sleep, exercising 
regularly, and reducing stress. 


Resources 


BOOKS 

Lockie, Andrew. The Family Guide to Homeopathy: Symptoms 
and Natural Solutions. Prentice Hall Press, 1989. 

Thomsen, Thomas Carl. Shingles. Cross River Press, 1990. 
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Balfour, Henry H. “Varicella Zoster Virus Infections in 
Immunocompromised Hosts.” American Journal of Medi- 
cine 85 (29 Aug. 1988): 68-72. 

Perren, Timothy J., et al. “Prevention of Herpes Zoster in 
Patients by Long-Term Oral Acyclovir After Allogeneic 
Bone Marrow Transplantation.” American Journal of 
Medicine 85 (29 Aug. 1988): 99-101. 

Wood, Martin J., et al. “Efficacy of Oral Acyclovir Treatment 
of Acute Herpes Zoster.” American Journal of Medicine 
85 (29 Aug. 1988): 79-83. 
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American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 
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KEY TERMS 


Acyclovir—An antiviral drug that is available 
under the trade name Zovirax, in oral, intra- 
venous, and topical forms. The drug blocks the 
replication of the varicella zoster virus. 


Antibody—A specific protein produced by the 
immune system in response to a specific foreign 
protein or particle called an antigen. 


Corticosteroid—A steroid that has similar proper- 
ties to the steroid hormone produced by the 
adrenal cortex. It is used to alter immune respons- 
es to shingles. 


Famciclovir—An oral antiviral drug that is avail- 
able under the trade name Famvir. The drug blocks 
the replication of the varicella zoster virus. 


Immunocompromised—A state in which the 
immune system is suppressed or not functioning 
properly. 

Post-herpetic neuralgia—The term used to 
describe the pain after the rash associated with 
herpes zoster is gone. 


Tzanck preparation—Procedure in which skin 
cells from a blister are stained and examined 
under the microscope. Visualization of large skin 
cells with many cell centers or nuclei indicates a 
positive diagnosis of herpes zoster when com- 
bined with results from a physical examination. 


Valacyclovir—An oral antiviral drug that is avail- 
able under the trade name Valtrex. The drug blocks 
the replication of the varicella zoster virus. 


i Shock 


Definition 


Shock is a medical emergency in which the organs 
and tissues of the body are not receiving an adequate 
flow of blood. This deprives the organs and tissues of 
oxygen (carried in the blood) and allows the buildup of 
waste products. Shock can result in serious damage or 
even death. 


Description 


There are three stages of shock: Stage I (also called 
compensated, or nonprogressive), Stage II (also called 
decompensated or progressive), and Stage III (also called 
irreversible). 
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Shock 


In Stage I of shock, when low blood flow (perfusion) 
is first detected, a number of systems are activated in 
order to maintain/restore perfusion. The result is that the 
heart beats faster, the blood vessels throughout the body 
become slightly smaller in diameter, and the kidney 
works to retain fluid in the circulatory system. All this 
serves to maximize blood flow to the most important 
organs and systems in the body. The patient in this stage 
of shock has very few symptoms, and treatment can com- 
pletely halt any progression. 


In Stage II of shock, these methods of compensation 
begin to fail. The systems of the body are unable to 
improve perfusion any longer, and the patient’s symp- 
toms reflect that fact. Oxygen deprivation in the brain 
causes the patient to become confused and disoriented, 
while oxygen deprivation in the heart may cause chest 
pain. With quick and appropriate treatment, this stage of 
shock can be reversed. 


In Stage HI of shock, the length of time that poor 
perfusion has existed begins to take a permanent toll on 
the body’s organs and tissues. The heart’s functioning 
continues to spiral downward, and the kidneys usually 
shut down completely. Cells in organs and tissues 
throughout the body are injured and dying. The endpoint 
of Stage III shock is the patient’s death. 


Causes and symptoms 


Shock is caused by three major categories of problems: 
cardiogenic (meaning problems associated with the heart’s 
functioning); hypovolemic (meaning that the total volume 
of blood available to circulate is low); and septic shock 
(caused by overwhelming infection, usually by bacteria). 


Cardiogenic shock can be caused by any disease, or 
event, which prevents the heart muscle from pumping 
strongly and consistently enough to circulate the blood 
normally. Heart attack, conditions which cause inflam- 
mation of the heart muscle (myocarditis), disturbances of 
the electrical rhythm of the heart, any kind of mass or fluid 
accumulation and/or blood clot which interferes with flow 
out of the heart can all significantly affect the heart’s abili- 
ty to adequately pump a normal quantity of blood. 


Hypovolemic shock occurs when the total volume of 
blood in the body falls well below normal. This can 
occur when there is excess fluid loss, as in dehydration 
due to severe vomiting or diarrhea, diseases which 
cause excess urination (diabetes insipidus, diabetes 
mellitus, and kidney failure), extensive burns, blockage 
in the intestine, inflammation of the pancreas (pancre- 
atitis), or severe bleeding of any kind. 


Septic shock can occur when an untreated or inade- 
quately treated infection (usually bacterial) is allowed to 
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KEY TERMS 


Cardiogenic—Originating with the heart. 


Deprivation—A condition of having too little of 
something. 


Hypovolemic—Having a low volume. 
Perfusion—Blood flow through an organ or tissue. 


Sepsis—An overwhelming infection throughout 
the body, usually caused by bacteria in the blood- 
stream. 


progress. Bacteria often produce poisonous chemicals 
(toxins) which can cause injury throughout the body. 
When large quantities of these bacteria, and their toxins, 
begin circulating in the bloodstream, every organ and tis- 
sue in the body is at risk of their damaging effects. The 
most damaging consequences of these bacteria and tox- 
ins include poor functioning of the heart muscle; widen- 
ing of the diameter of the blood vessels; a drop in blood 
pressure; activation of the blood clotting system, causing 
blood clots, followed by a risk of uncontrollable bleed- 
ing; damage to the lungs, causing acute respiratory dis- 
tress syndrome; liver failure; kidney failure; and coma. 


Initial symptoms of shock include cold, clammy 
hands and feet; pale or blue-tinged skin tone; weak, fast 
pulse rate; fast rate of breathing; low blood pressure. A 
variety of other symptoms may be present, but they are 
dependent on the underlying cause of shock. 


Diagnosis 


Diagnosis of shock is based on the patient’s symp- 
toms, as well as criteria including a significant drop in 
blood pressure, extremely low urine output, and blood 
tests that reveal overly acidic blood with a low circulat- 
ing concentration of carbon dioxide. Other tests are per- 
formed, as appropriate, to try to determine the underlying 
condition responsible for the patient’s state of shock. 


Treatment 


The most important goals in the treatment of shock 
include: quickly diagnosing the patient’s state of shock; 
quickly intervening to halt the underlying condition 
(stopping bleeding, re-starting the heart, giving antibi- 
otics to combat an infection, etc.); treating the effects of 
shock (low oxygen, increased acid in the blood, activa- 
tion of the blood clotting system); and supporting vital 
functions (blood pressure, urine flow, heart function). 
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Treatment includes keeping the patient warm, with 
legs raised and head down to improve blood flow to the 
brain, putting a needle in a vein in order to give fluids or 
blood transfusions, as necessary; giving the patient extra 
oxygen to breathe and medications to improve the heart’s 
functioning; and treating the underlying condition which 
led to shock. 


Prognosis 


The prognosis of an individual patient in shock 
depends on the stage of shock when treatment was 
begun, the underlying condition causing shock, and the 
general medical state of the patient. 


Prevention 


The most preventable type of shock is caused by 
dehydration during illnesses with severe vomiting or 
diarrhea. Shock can be avoided by recognizing that a 
patient who is unable to drink in order to replace lost flu- 
ids needs to be given fluids intravenously (through a nee- 
dle in a vein). Other types of shock are only preventable 
insofar as one can prevent their underlying conditions, or 
can monitor and manage those conditions well enough so 
that they never progress to the point of shock. 


Resources 


BOOKS 

Cotran, Ramzi S., et al. Robbins Pathologic Basis of Disease. 
Philadelphia: W. B. Saunders Co., 1994. 

Hollenberg, Steven M., and Joseph E. Parrillo. “Shock.” In 
Harrison’ s Principles of Internal Medicine, ed. Anthony 
S. Fauci, et al. New York: McGraw-Hill, 1997. 
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Kerasote, Ted. “After Shock: Recognizing and Treating 
Shock.” Sports Afield 217 (May 1997): 60+. 

Saunders Co., Carol Silverman. “In Case of Shock.” Current 
Health 2, 23 (Nov. 1996): 22+. 


Rosalyn Carson-DeWitt, MD 
Shock | see Adult respiratory distress 
syndrome 
Shock therapy see Electroconvulsive therapy 


i Shortness of breath 


Definition 


Shortness of breath, or dyspnea, is a feeling of diffi- 
cult or labored breathing that is out of proportion to the 
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patient’s level of physical activity. It is a symptom of a 
variety of different diseases or disorders and may be 
either acute or chronic. 


Description 


The experience of dyspnea depends on its severity 
and underlying causes. The feeling itself results from a 
combination of impulses relayed to the brain from nerve 
endings in the lungs, rib cage, chest muscles, or dia- 
phragm, combined with the patient’s perception and 
interpretation of the sensation. In some cases, the 
patient’s sensation of breathlessness is intensified by 
anxiety about its cause. Patients describe dyspnea vari- 
ously as unpleasant shortness of breath, a feeling of 
increased effort or tiredness in moving the chest muscles, 
a panicky feeling of being smothered, or a sense of tight- 
ness or cramping in the chest wall. 


Causes and symptoms 


ACUTE DYSPNEA. Acute dyspnea with sudden onset 
is a frequent cause of emergency room visits. Most cases 
of acute dyspnea involve pulmonary (lung and breathing) 
disorders, cardiovascular disease, or chest trauma. 


PULMONARY DISORDERS. Pulmonary disorders that 
can cause dyspnea include airway obstruction by a for- 
eign object, swelling due to infection, or anaphylactic 
shock; acute pneumonia; hemorrhage from the lungs; or 
severe bronchospasms associated with asthma. 


CARDIOVASCULAR DISEASE. Acute dyspnea can be 
caused by disturbances of the heart rhythm, failure of the 
left ventricle, mitral valve (a heart valve) dysfunction, or 
an embolus (a clump of tissue, fat, or gas) that is block- 
ing the pulmonary circulation. Most pulmonary emboli 
(blood clots) originate in the deep veins of the lower legs 
and eventually migrate to the pulmonary artery. 


TRAUMA. Chest injuries, both closed injuries and 
penetrating wounds, can cause pneumothorax (the 
presence of air inside the chest cavity), bruises, or frac- 
tured ribs. Pain from these injuries results in dyspnea. 
The impact of the driver’s chest against the steering 
wheel in auto accidents is a frequent cause of closed 
chest injuries. 


OTHER CAUSES. Anxiety attacks sometimes cause 
acute dyspnea; they may or may not be associated with 
chest pain. Anxiety attacks are often accompanied by 
hyperventilation, which is a breathing pattern character- 
ized by abnormally rapid and deep breaths. Hyperventi- 
lation raises the oxygen level in the blood, causing chest 
pain and dizziness. 
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Shortness of breath 


Chronic dyspnea 


PULMONARY DISORDERS. Chronic dyspnea can be 
caused by asthma, chronic obstructive pulmonary disease 
(COPD), bronchitis, emphysema, inflammation of the 
lungs, pulmonary hypertension, tumors, or disorders of 
the vocal cords. 


HEART DISEASE. Disorders of the left side of the 
heart or inadequate supply of blood to the heart muscle 
can cause dyspnea. In some cases a tumor in the heart or 
inflammation of the membrane surrounding the heart 
may cause dyspnea. 


NEUROMUSCULAR DISORDERS. Neuromuscular dis- 
orders cause dyspnea from progressive deterioration of 
the patient’s chest muscles. They include muscular dys- 
trophy, myasthenia gravis, and amyotrophic lateral 
sclerosis. 


OTHER CAUSES. Patients who are severely anemic 
may develop dyspnea if they exercise vigorously. 
Hyperthyroidism or hypothyroidism may cause short- 
ness of breath, and so may gastroesophageal reflux dis- 
ease (GERD). Both chronic anxiety disorders and a low 
level of physical fitness can also cause episodes of dysp- 
nea. Deformities of the chest or obesity can cause dysp- 
nea by limiting the movement of the chest wall and the 
ability of the lungs to fill completely. 


Diagnosis 
Patient history 


The patient’s history provides the doctor with such 
necessary information as a history of gastroesophageal 
reflux disease (GERD), asthma, or other allergic condi- 
tions; the presence of chest pain as well as difficulty 
breathing; recent accidents or recent surgery; informa- 
tion about smoking habits; the patient’s baseline level of 
physical activity and exercise habits; and a psychiatric 
history of panic attacks or anxiety disorders. 


ASSESSMENT OF BODY POSITION. How a person’s 
body position affects his/her dyspnea symptoms some- 
times gives hints as to the underlying cause of the disor- 
der. Dyspnea that is worse when the patient is sitting up 
is called platypnea and indicates the possibility of liver 
disease. Dyspnea that is worse when the patient is lying 
down is called orthopnea, and is associated with heart 
disease or paralysis of the diaphragm. Paroxysmal noc- 
turnal dyspnea (PND) refers to dyspnea that occurs dur- 
ing sleep and forces the patient to awake gasping for 
breath. It is usually relieved if the patient sits up or 
stands. PND may point to dysfunction of the left ventri- 
cle of the heart, hypertension, or narrowing of the 
mitral valve. 
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Physical examination 


The doctor will examine the patient’s chest in order 
to determine the rate and depth of breathing, the effort 
required, the condition of the patient’s breathing mus- 
cles, and any evidence of chest deformities or trauma. 
He or she will listen for wheezing, stridor, or signs of 
fluid in the lungs. If the patient has a fever, the doctor 
will look for other signs of pneumonia. The doctor will 
check the patient’s heart functions, including blood 
pressure, pulse rate, and the presence of heart mur- 
murs or other abnormal heart sounds. If the doctor sus- 
pects a blood clot in one of the large veins leading to the 
heart, he or she will examine the patient’s legs for signs 
of swelling. 


Diagnostic tests 


BASIC DIAGNOSTIC TESTS. Patients who are seen in 
emergency rooms are given a chest x ray and electrocar- 
diogram (ECG) to assist the doctor in evaluating abnor- 
malities of the chest wall, also to determine the position 
of the diaphragm, possible rib fractures or pneumotho- 
rax, irregular heartbeat, or the adequacy of the supply of 
blood to the heart muscle. Also, the patient may be given 
a breathing test on an instrument called a spirometer to 
screen for airway disorders. 


The doctor may order blood tests and arterial blood 
gas tests to rule out anemia, hyperventilation from an 
anxiety attack, or thyroid dysfunction. A sputum culture 
can be used to test for pneumonia. 


SPECIALIZED TESTS. Specialized tests may be 
ordered for patients with normal results from basic 
diagnostic tests for dyspnea. High-resolution CT 
scans can be used for suspected airway obstruction or 
mild emphysema. Tissue biopsy performed with a 
bronchoscope can be used for patients with suspected 
lung disease. 


If the doctor suspects a pulmonary embolism, he or 
she may order ventilation-perfusion scanning to inspect 
lung function, an angiogram of blood vessels, or ultra- 
sound studies of the leg veins. Echocardiography can be 
used to test for pulmonary hypertension and heart disease. 


Pulmonary function studies or electromyography 
(EMG) are used to assess neuromuscular diseases. Exer- 
cise testing is used to assess dyspnea related to COPD, 
anxiety attacks, poor physical fitness, and the severity of 
lung or heart disease. The level of acidity in the patient’s 
esophagus may be monitored to rule out GERD. 


Treatment 


Treatment of dyspnea depends on its underlying cause. 
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Acute dyspnea 


Patients with acute dyspnea are given oxygen in the 
emergency room, with the following treatments for spe- 
cific conditions: 


e Asthma. Treatment with Alupent, epinephrine, or 
aminophylline. 


e Anaphylactic shock. Treatment with Benadryl, steroids, 
or aminophylline, with hydrocortisone if necessary. 


e Congestive heart failure. Treatment with oxygen, 
diuretics, and placing patient in upright position. 


¢ Pneumonia. Treatment with antibiotics and removal of 
lung secretions. 


e Anxiety attacks. Immediate treatment includes antide- 
pressant medications. If the patient is hyperventilating, 
he or she may be asked to breathe into a paper bag to 
normalize breathing rhythm and the oxygen level of the 
blood. 


e Pneumothorax. Surgical placement of a chest tube. 


Chronic dyspnea 


The treatment of chronic dyspnea depends on the 
underlying disorder. Asthma can often be managed with 
a combination of medications to reduce airway spasms 
and removal of allergens from the patient’s environment. 
COPD requires both medication, lifestyle changes, and 
long-term physical rehabilitation. Anxiety disorders are 
usually treated with a combination of medication and 
psychotherapy. GERD can usually be managed with 
antacids, other medications, and dietary changes. There 
are no permanent cures for myasthenia gravis or muscu- 
lar dystrophy. 


Tumors and certain types of chest deformities can be 
treated surgically. 


Alternative treatment 


The appropriate alternative therapy for shortness of 
breath depends on the underlying cause of the condi- 
tion. When dyspnea is acute and severe, oxygen therapy 
is used either in the doctor’s office or in the emergency 
room. For shortness of breath with an underlying physi- 
cal cause like asthma, anaphylactic shock, or pneumo- 
nia, the physical condition should be treated. Botanical 
and homeopathic remedies can be used for acute dysp- 
nea, if the proper remedies and formulas are prescribed. 
If the dyspnea has a psychological basis (especially if it 
is caused by anxiety), acupuncture, botanical medi- 
cine, and homeopathy can help the patient heal at a 
deep level. 
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KEY TERMS 


Anaphylactic shock—A severe systemic reaction 
to an allergen that occurs in hypersensitive indi- 
viduals. It can cause spasms of the larynx that 
block the patient’s airway and cause dyspnea. 


Dyspnea—A sensation of difficult or labored 
breathing. 


Electromyography—A technique for recording 
electric currents in an active muscle in order to 
measure its level of function. 


Orthopnea—Difficulty in breathing that occurs 
while the patient is lying down. 


Paroxysmal nocturnal dyspnea (PND)—A form of 
dyspnea characterized by the patient’s waking 
from sleep unable to breathe. 


Platypnea—Dyspnea that occurs when the patient 
is sitting up. 

Pneumothorax—The presence of air or gas inside 
the chest cavity. 


Spirometer—An instrument that is used to test 
lung capacity. It is used to screen patients with 
dyspnea. 

Stridor—A harsh or crowing breath sound caused 
by partial blockage of the patient’s upper airway. 


Wheezing—A whistling or musical sound caused 
by tightening of the air passages inside the 
patient’s chest. Wheezing is most commonly asso- 
ciated with asthma. 


Prognosis 


The prognosis for recovery depends on the underly- 
ing cause of the dyspnea, its severity, and the type of 
treatment required. 


Prevention 


Dyspnea caused by asthma can be minimized or pre- 
vented by removing dust and other triggers from the 
patient’s environment. Long-term prevention of chronic 
dyspnea includes such lifestyle choices as regular aero- 
bic exercise and avoidance of smoking. 


Resources 


BOOKS 

Gillespie, D. J., and E. J. Olson. “Dyspnea.” In Current Diag- 
nosis. Vol. 9. Ed. Rex B. Conn, et al. Philadelphia: W. B. 
Saunders Co., 1997. 
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“On-Call Problems: Dyspnea.” In Surgery On Call, ed. 
Leonard G. Gomella and Alan T. Lefor. Stamford: Apple- 
ton & Lange, 1996. 

“Pulmonary Disorders: Dyspnea.” In The Merck Manual of 
Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. Rah- 
way, NJ: Merck Research Laboratories, 1992. 

Stauffer, John L. “Lung.” In Current Medical Diagnosis and 
Treatment, 1996. 35th ed. Ed. Stephen McPhee, et al. 
Stamford: Appleton & Lange, 1995. 


Rebecca J. Frey 


i Shy-Drager syndrome 


Definition 


Shy-Drager syndrome (SDS) is a rare condition that 
causes progressive damage to the autonomic nervous 
system. The autonomic nervous system controls vital 
involuntary body functions such as heart rate, breathing, 
and intestinal, urinary, and sexual functions. The auto- 
nomic nervous system also controls skin and body tem- 
perature, and how the body responds to stress. Shy- 
Drager syndrome leads to dizziness or fainting when 
standing up, urinary incontinence, impotence, and 
muscle tremors. 


Description 


SDS was named for neurologists Milton Shy, M.D., 
from the National Institutes of Health, and Glenn Drager, 
M.D., from the Baylor College of Medicine, who first 
described the condition in 1960. It typically affects those 
between ages 50-70. It affects more men than women. In 
severe cases, the person cannot even stand up. Symptoms 
can be mild as well. Sometimes, people with mild cases 
are misdiagnosed as having anxiety or hypertension. 


Many nonprescription drugs, such as cold medicines 
and diet capsules, can trigger extremely high blood pres- 
sure spikes in patients with SDS, even in very low doses. 
Therefore, these patients are at risk for strokes and exces- 
sive bleeding (hemorrhage) if they take even the recom- 
mended dosage of these drugs. 


Causes and symptoms 


The cause of SDS is unknown. Symptoms develop 
because of degeneration of certain groups of nerve cells 
in the spinal cord. 


Patients with SDS usually have problems with the 
function of the autonomic nervous system. Progressive 
degeneration may occur in other areas of the nervous sys- 
tem as well. The hallmark of the syndrome is dizziness 
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and fainting when arising or after standing still for a long 
time (postural hypotension). This is caused by low blood 
pressure and inadequate blood flow to the brain. When 
this problem becomes severe (for example, a blood pres- 
sure below 70/40 mmHg), it can lead to a momentary loss 
of consciousness. When the person faints, the blood pres- 
sure returns to normal and the person wakes up. 


Many patients also notice impotence, urinary incon- 
tinence, dry mouth and skin, and trouble regulating 
body temperature because of abnormal sweating. Since 
the autonomic nervous system also controls the narrow- 
ing and widening of the iris, some patients with SDS 
have vision problems, such as trouble focusing. 


In later stages, problems in the autonomic nervous 
system lead to breathing difficulties such as sleep apnea, 
loud breathing, and snoring. In advanced stages of the 
disease, patients can die from irregular heartbeat. 


Other symptoms of SDS do not involve the autonom- 
ic nervous system. These include parkinsonism (muscle 
tremor, rigidity, and slow movements), double vision, 
problems controlling emotions, and wasting of muscles in 
the hands and feet. Eventually, patients may have prob- 
lems chewing, swallowing, speaking, and breathing. 
There may be a loss of color pigment in the iris. 


Diagnosis 

While no blood test can reveal the disorder, a careful 
assessment of symptoms should alert a neurologist to 
suspect SDS. A combination of parkinsonism and certain 
autonomic problems (especially impotence, inconti- 
nence, and postural hypotension) are clear indications of 
the syndrome. 


Tests of the autonomic nervous system may help 
diagnose the condition. In normal patients, blood levels 
of norepinephrine rise when they stand up. This doesn’t 
happen in people with SDS. Norepinephrine is a hor- 
mone that helps maintain blood pressure by triggering 
certain blood vessels to constrict when blood pressure 
falls below normal. Another test for the condition is the 
Valsalva maneuver. In this test, the patient holds his or 
her breath and strains down as if having a bowel move- 
ment while the doctor monitors blood pressure and heart 
rate for 10 seconds. Patients with SDS will not have the 
normal increase in blood pressure and heart rate. 


A variety of other tests can identify a broad range of 
autonomic problems in patients with SDS. Brain scans, 
however, don’t usually reveal any problems. 


Treatment 


Medication can relieve many of the symptoms, espe- 
cially the parkinsonism and low blood pressure. Howev- 
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er, typical antiparkinsonism drugs such as carbidopa-lev- 
odopa (Sinemet) should be used with caution, since they 
often worsen the postural low blood pressure and may 
cause fainting. 


Because postural hypotension is the most trouble- 
some of the symptoms in the early years, treatments cen- 
ter on relieving this problem. Patients are encouraged to 
eat a liberal salt diet and drink plenty of fluids. They are 
advised to wear waist-high elastic hosiery and to sleep 
with the head elevated at least 5 in (13 cm). Other drug 
treatment includes fludrocortisone, indomethacin, nons- 
teroidal anti-inflammatory drugs, beta blockers, cen- 
tral stimulants, and other medications. 


Occasionally, a pacemaker, gastrostomy, or tra- 
cheostomy may be needed. A pacemaker is a device that 
delivers electrical impulses to the heart to keep it beating 
regularly. A gastrostomy creates an opening in the stom- 
ach to connect a feeding tube from outside the body. In a 
tracheostomy an opening is made in the windpipe and a 
tube is inserted to maintain breathing. 


Prognosis 


While the course of the disease varies, and some 
patients live for up to 20 years after the symptoms first 
appear, most patients become severely disabled within 
seven or eight years. It is unusual for someone to survive 
more than 15 years after diagnosis. 


Symptoms (especially tremor) often get worse if the 
patient smokes, because of the nicotine. 


Many patients develop swallowing problems which 
may lead to recurrent episodes of pneumonia, a frequent 
cause of death. Others experience Cheyne-Stokes (peri- 
odic breathing). One of the most common causes of 
death is pulmonary embolus. This is caused by a blood 
clot in the main artery in the lung. 


Prevention 


Since scientists don’t know the cause of Shy-Drager 
syndrome, there is no way to prevent the condition. 


Resources 


ORGANIZATIONS 

American Academy of Neurology. 1080 Montreal Ave., St. 
Paul, MN 55116. (612) 695-1940. <http://www.aan.com>. 

Association for Neuro-Metabolic Disorders. 5223 Brookfield 
Lane, Sylvania, OH 43560-1809. (419) 885-1497. 

National Institute of Neurological Disorders and Stroke. P.O. 
Box 5801, Bethesda, MD 20824. (800) 352-9424. <http:// 
www.ninds.nih.gov/index.htm>. 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 
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KEY TERMS 


Autonomic nervous system—The part of the ner- 
vous system that controls the involuntary (appar- 
ently automatic) activities of organs, blood vessels, 
glands, and many other body tissues. 


Degenerative—Degenerative disorders involve 
progressive impairment of both the structure and 
function of part of the body. 


Gastrostomy—An artificial opening into the stom- 
ach through the abdomen to enable a patient to be 
fed via a feeding tube. The procedure is given to 
patients with SDS who are unable to chew or 
swallow. 


Norepinephrine—A hormone that helps maintain 
blood pressure by triggering certain blood vessels to 
constrict when blood pressure falls below normal. 


Sleep apnea—A sleep disorder characterized by 
periods of breathing cessation lasting for 10 sec- 
onds or more. 


Tracheostomy—An opening through the neck into 
the trachea through which a tube may be inserted 
to maintain an effective airway and help a patient 
breathe. 


Shy-Drager Syndrome Support Group. 2004 Howard Lane, 
Austin, TX 78728. (800) 288-5582. <http://www.shy- 
drager.com>. 


Carol A. Turkington 


Í Sick sinus syndrome 


Definition 


Sick sinus syndrome is a disorder of the sinus node 
of the heart, which regulates heartbeat. With sick sinus 
syndrome, the sinus node fails to signal properly, result- 
ing in changes in the heart rate. 


Description 


The sinus node in the heart functions as the heart’s 
pacemaker, or beat regulator. In sick sinus syndrome, 
patients normally will experience bradycardia, or slowed 
heart rate. Also, it is not uncommon to see fluctuations 
between slow and rapid heart rate (tachycardia). This 
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makes the diagnosis and treatment of sick sinus syn- 
drome more complicated than most other cardiac 
arrhythmias (irregular heart beats). A sick sinus node 
may be responsible for starting beats too slowly, pausing 
too long between initiation of heartbeats, or not produc- 
ing heartbeats at all. 


Causes and symptoms 


Sick sinus syndrome may be brought on by the use 
of certain drugs, but is most common in elderly patients. 
Cardiac amyloidosis, a condition in which amyloid, a 
kind of protein, builds up in heart tissue, may affect the 
sinus node. Other conditions, such as sarcoidosis (round 
bumps in the tissue surrounding the heart and other 
organs), Chagas’ disease (resulting from the bite of a 
bloodsucking insect) or certain cardiac myopathies can 
cause fiber-like tissue to grow around the normal sinus 
node, causing the node to malfunction. 


A patient may not show any symptoms of sick sinus 
syndrome. In general, however, the common symptoms 
are those associated with slow heart rate, such as light- 
headedness, or dizziness, fatigue and fainting. Patients 
may also experience confusion, heart palpitations, angi- 
na or heart failure. 


Diagnosis 


A slow pulse, especially one that is irregular, may be 
the first indication of sick sinus syndrome. Electrocar- 
diography (ECGs) is a commonly used method of 
detecting sick sinus syndrome. ECG monitoring for 24 
hours is most useful, since with this syndrome, heart rate 
may alternate between slow and fast, and the determina- 
tion of this fact can help differentiate sick sinus syn- 
drome from other arrhythmias. 


Treatment 


If drugs are causing the problem, their withdrawal 
may effectively eliminate the disorder. However, the 
treatment of sick sinus syndrome is normally delayed 
until a patient shows symptoms. Once treatment is 
indicated, most patients will receive a pacemaker. This 
is a permanent treatment involving implantation of a 
small device under the skin below the collarbone. 
Small electrodes run from the device to the heart; they 
deliver and regulate the electrical signals that cause the 
heart to beat. Patients with sick sinus syndrome should 
generally receive dual chamber pacing systems to pre- 
vent atrial fibrillation (involuntary contraction of the 
muscles of the atria). Some drugs are used to treat sick 
sinus syndrome, but digitalis should be used with cau- 
tion. Often the use of drugs to regulate the heartbeat 
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Arrhythmia—lIrregular heart beat. 


Atria—Plural for atrium. The atria are the upper 
chambers of the heart. 


Bradycardia—A heart rate slower than normal. 


Electrocardiograph (ECG)—A test of a patient's 
heartbeat that involves placing leads, or detectors, 
on the patient's chest to record electrical impulses 
in the heart. This test will produce a strip, or pic- 
ture record of the heart’s electrical functioning. 


Myopathy—Weakness of muscle. 


Pacemaker—A device implanted under the skin, 
below the collarbone, to regulate heartbeat. Leads 
from the device to the heart stimulate the electri- 
cal functions of the heart. Pacemakers are often 
used to control bradycardia and are usually small- 
er than a silver dollar. 


should be implemented only after the pacemaker has 
been placed, since these drugs may further worsen the 
slow heart rate. 


Alternative treatment 


The reduction or elimination of certain foods and 
substances, such as alcohol or caffeine, may be 
advised to control heart rate. Stress reduction may 
also assist with changes in rate. Homeopathic treat- 
ment can work on a deep healing level, while 
acupuncture and botanical medicine can offer sup- 
portive treatment for symptoms. 


Prognosis 


Patients with sick sinus syndrome face relatively 
normal lives if the disorder is controlled by a pacemaker. 
However, in some patients, the pacemaker does not ade- 
quately control the fluctuations in heart rate. Left 
untreated, or in severe cases, the heart could stop beating. 


Prevention 


Elimination of a drug therapy which aggravates sick 
sinus syndrome is the first line of treatment for some 
patients. Other causes of the syndrome are not pre- 
ventable. However, proper treatment of those underlying 
conditions which affect the tissues of the heart may inter- 
vene to prevent sick sinus syndrome from becoming a 
significant problem. 
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Resources 


BOOKS 
Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Teresa Norris, RN 


i Sickle cell disease 


Definition 


Sickle cell disease describes a group of inherited 
blood disorders characterized by chronic anemia, painful 
events, and various complications due to associated tis- 
sue and organ damage. 


Description 


The most common and well-known type of sickle 
cell disease is sickle cell anemia, also called SS disease. 
All types of sickle cell disease are caused by a genetic 
change in hemoglobin, the oxygen-carrying protein 
inside the red blood cells. The red blood cells of affect- 
ed individuals contain a predominance of a structural 
variant of the usual adult hemoglobin. This variant 
hemoglobin, called sickle hemoglobin, has a tendency 
to polymerize into rod-like structures that alter the 
shape of the usually flexible red blood cells. The cells 
take on a shape that resembles the curved blade of the 
sickle, an agricultural tool. Sickle cells have a shorter 
life span than normally-shaped red blood cells. This 
results in chronic anemia characterized by low levels of 
hemoglobin and decreased numbers of red blood cells. 
Sickle cells are also less flexible and more sticky than 
normal red blood cells, and can become trapped in 
small blood vessels preventing blood flow. This com- 
promises the delivery of oxygen, which can result in 
pain and damage to associated tissues and organs. Sick- 
le cell disease presents with marked variability, even 
within families. 


Carriers of the sickle cell gene are said to have 
sickle cell trait. Unlike sickle cell disease, sickle cell 
trait does not cause health problems. In fact, sickle cell 
trait is protective against malaria, a disease caused by 
blood-borne parasites transmitted through mosquito 
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bites. According to a widely accepted theory, the genet- 
ic mutation associated with the sickle cell trait occurred 
thousands of years ago. Coincidentally, this mutation 
increased the likelihood that carriers would survive 
malaria infection. Survivors then passed the mutation 
on to their offspring, and the trait became established 
throughout areas where malaria was common. As popu- 
lations migrated, so did the sickle cell trait. Today, 
approximately one in 12 African Americans has sickle 
cell trait. 


Worldwide, it has been estimated that one in every 
250,000 babies is born annually with sickle cell disease. 
Sickle cell disease primarily affects people of African, 
Mediterranean, Middle Eastern, and Asian Indian 
ancestry. In the United States, sickle cell disease is 
most often seen in African Americans, in whom the dis- 
ease occurs in one out of every 400 births. The disease 
has been described in individuals from several different 
ethnic backgrounds and is also seen with increased fre- 
quency in Latino Americans—particularly those of 
Caribbean, Central American, and South American 
ancestry. Approximately one in every 1000-1400 Latino 
births are affected. 


Causes and symptoms 


Humans normally make several types of the oxy- 
gen-carrying protein hemoglobin. An individual’s stage 
in development determines whether he or she makes pri- 
marily embryonic, fetal, or adult hemoglobins. All types 
of hemoglobin are made of three components: heme, 
alpha (or alpha-like) globin, and beta (or beta-like) glo- 
bin. Sickle hemoglobin is the result of a genetic change 
in the beta globin component of normal adult hemoglo- 
bin. The beta globin gene is located on chromosome 11. 
The sickle cell form of the beta globin gene results from 
the substitution of a single DNA nucleotide, or genetic 
building-block. The change from adenine to thymine at 
codon (position) 6 of the beta globin gene leads to inser- 
tion of the amino acid valine—instead of glutamic 
acid—at this same position in the beta globin protein. As 
a result of this change, sickle hemoglobin has unique 
properties in comparison to the usual type of adult 
hemoglobin. 


Most individuals have two normal copies of the 
beta globin gene, which make normal beta globin that is 
incorporated into adult hemoglobin. Individuals who 
have sickle cell trait (called sickle cell carriers) have 
one normal beta globin gene and one sickle cell gene. 
These individuals make both the usual adult hemoglo- 
bin and sickle hemoglobin in roughly equal propor- 
tions, so they do not experience any health problems as 
a result of having the trait. Although traces of blood in 
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the urine and difficulty in concentrating the urine can 
occur, neither represents a significant health problem as 
a result of sickle cell trait. Of the millions of people 
with sickle cell trait worldwide, a small handful of indi- 
viduals have experienced acute symptoms. In these very 
rare cases, individuals were subject to very severe phys- 
ical strain. 


When both members of a couple are carriers of 
sickle cell trait, there is a 25% chance in each pregnan- 
cy for the baby to inherit two sickle cell genes and have 
sickle cell anemia, or SS disease. Correspondingly, there 
is a 50% chance the baby will have sickle cell trait and a 
25% chance that the baby will have the usual type of 
hemoglobin. Other types of sickle cell disease include 
SC disease, SD disease, and S/beta thalassemia. These 
conditions are caused by the co-inheritance of the sickle 
cell gene and another altered beta globin gene. For 
example, one parent may have sickle cell trait and the 
other parent may have hemoglobin C trait (another 
hemoglobin trait that does not cause health problems). 
For this couple, there would be a 25% chance of SC dis- 
ease in each pregnancy. 


Normal adult hemoglobin transports oxygen from 
the lungs to tissues throughout the body. Sickle hemoglo- 
bin can also transport oxygen. However, once the oxygen 
is released, sickle hemoglobin tends to polymerize (line- 
up) into rigid rods that alter the shape of the red blood 
cell. Sickling of the red blood cell can be triggered by 
low oxygen, such as occurs in organs with slow blood 
flow. It can also be triggered by cold temperatures and 
dehydration. 


Sickle cells have a decreased life span in comparison 
to normal red blood cells. Normal red blood cells survive 
for approximately 120 days in the bloodstream; sickle 
cells last only 10-12 days. As a result, the bloodstream is 
chronically short of red blood cells and hemoglobin, and 
the affected individual develops anemia. 


Sickle cells can create other complications. Due to 
their shape, they do not fit well through small blood ves- 
sels. As an aggravating factor, the outside surfaces of 
sickle cells may have altered chemical properties that 
increase the cells’ ‘stickiness’. These sticky sickle cells 
are more likely to adhere to the inside surfaces of small 
blood vessels, as well as to other blood cells. As a result 
of the sickle cells’ shape and stickiness, blockages form 
in small blood vessels. Such blockages prevent oxy- 
genated blood from reaching areas where it is needed, 
causing pain as well as organ and tissue damage. 


The severity of symptoms cannot be predicted based 
solely on the genetic inheritance. Some individuals with 
sickle cell disease develop health- or life-threatening 
problems in infancy, but others may have only mild 
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symptoms throughout their lives. Individuals may experi- 
ence varying degrees of health at different stages in the 
life cycle. For the most part, this clinical variability is 
unpredictable, and the reasons for the observed variabili- 
ty can not usually be determined. However, certain types 
of sickle cell disease (i.e. SC disease) tend to result in 
fewer and less severe symptoms on average than other 
types of sickle cell disease (i.e. SS disease). Some addi- 
tional modifying factors are known. For example, elevat- 
ed levels of fetal hemoglobin in a child or adult can 
decrease the quantity and severity of some symptoms 
and complications. Fetal hemoglobin is a normally 
occurring hemoglobin that usually decreases from over 
90% of the total hemoglobin to under 1% during the first 
year of life. This change is genetically determined, 
although some individuals may experience elevated lev- 
els of fetal hemoglobin due to variation in the genes that 
control fetal hemoglobin production. Such individuals 
often experience a reduction in their symptoms and com- 
plications due to the ability of fetal hemoglobin to pre- 
vent the polymerization of sickle hemoglobin, which 
leads to sickling of the red blood cell. 


There are several symptoms that warrant immediate 
medical attention, including the following: 


e signs of infection (fever greater than 101°F or 38.3°C, 
coughs frequently or breathing trouble, unusual cranki- 
ness, feeding difficulties) 


* signs of severe anemia (pale skin or lips, yellowing of 
the skin or eyes, very tired, very weak) 


e signs indicating possible dehydration (vomiting, diar- 
rhea, fewer wet diapers) 


e other signs (pain or swelling in the abdomen, swollen 
hands or feet, screams when touched) 


These can be signs of various complications that 
occur in sickle cell disease. 


Infections and effects on the spleen 


Children with sickle cell disease who are under age 
three are particularly prone to life-threatening bacterial 
infections. Streptococcus pneumoniae is the most com- 
mon offending bacteria, and invasive infection from this 
organism leads to death in 15% of cases. The spleen, an 
organ that helps to fight bacterial infections, is particular- 
ly vulnerable to the effects of sickling. Sickle cells can 
impede blood flow through the spleen, causing organ 
damage, which usually results in loss of spleen function 
by late childhood. The spleen can also become enlarged 
due to blockages and/or increased activity of the spleen. 
Rapid enlargement of the spleen may be a sign of another 
complication called splenic sequestration, which occurs 
mostly in young children and can be life-threatening. 
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Widespread sickling in the spleen prevents adequate 
blood flow from the organ, removing increasing volumes 
of blood from the circulation and leading to accompany- 
ing signs of severe anemia. 


Painful events 


Painful events, also known as vaso-occlusive events, 
are a hallmark symptom of sickle cell disease. The fre- 
quency and duration of the pain can vary tremendously 
from person to person and over an individual’s lifecycle. 
Painful events are the most common cause of hospitaliza- 
tions in sickle cell disease. However, only a small portion 
of individuals with sickle cell disease experience fre- 
quent and severe painful events. Most painful events can 
be managed at home. Pain results when small blood ves- 
sel blockages prevent oxygen from reaching tissues. Pain 
can affect any area of the body, although the extremities, 
chest, abdomen, and bones are frequently affected sites. 
There is some evidence that cold temperatures or infec- 
tion can trigger a painful event, but most events occur for 
unknown reasons. The hand-foot syndrome, or dactylitis, 
is a particular type of painful event. Most common in 
toddlers, dactylitis results in pain and swelling in the 
hands and feet, sometimes accompanied by a fever. 


Anemia 


Sickle cells have a high turnover rate leading to a 
deficit of red blood cells in the bloodstream. Common 
symptoms of anemia include fatigue, paleness, and a 
shortness of breath. A particularly severe form of ane- 
mia—aplastic anemia—occurs following infection with 
parvovirus. Parvovirus causes extensive destruction of 
the bone marrow, bringing production of new red blood 
cells to a halt. Bone marrow production resumes after 
seven to 10 days; however, given the short lives of sickle 
cells, even a brief shut-down in red blood cell production 
can cause a rapid decline in hemoglobin concentrations. 


Delayed growth 


The energy demands of the bone marrow for red 
blood cell production compete with the demands of a 
growing body. Children with sickle cell anemia may 
have delayed growth and reach puberty at a later age 
than normal. By early adulthood, they catch up on 
growth and attain normal height; however, weight typi- 
cally remains below average. 


Stroke 


Children with sickle cell disease have a significantly 
elevated risk of having a stroke, which can be one of the 
most concerning complications of sickle cell disease. 
Approximately 11% of individuals with sickle cell dis- 
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A scanning electron microscopy (SEM) scan of red blood 
cells taken from a person with sickle cell anemia. The blood 
cells at the bottom are normal; the diseased, sickle-shaped 
cells appear at the top. (Photograph by Dr. Gopal Murti, Photo 
Researchers, Inc. Reproduced by permission.) 


ease will have a recognizable stroke by the age of 20. 
Magnetic resonance imaging studies have found that 
17% of children with sickle cell anemia have evidence of 
a previous stroke or clinically ‘silent’ stroke-like events 
called transient ischemic events. Stroke in sickle cell dis- 
ease is usually caused by a blockage of a blood vessel, 
but about one fourth of the time may be caused by a hem- 
orrhage (or rupture) of a blood vessel. 


Strokes result in compromised delivery of oxygen to 
an area of the brain. The consequences of stroke can range 
from life-threatening, to severe physical or cognitive 
impairments, to apparent or subtle learning disabilities, to 
undetectable effects. Common stroke symptoms include 
weakness or numbness that affects one side of the body, 
sudden behavioral changes, loss of vision, confusion, loss 
of speech or the ability to understand spoken words, dizzi- 
ness, headache, seizures, vomiting, or even coma. 


Approximately two-thirds of the children who have 
a stroke will have at least one more. Transfusions have 
been shown to decrease the incidence of a second stroke. 
A recent study showed that children at highest risk to 
experience a first stroke were 10 times more likely to 
stroke if untreated when compared to high-risk children 
treated with chronic blood transfusion therapy. High- 
risk children were identified using transcranial doppler 
ultrasound technology to detect individuals with 
increased blood flow speeds due to constricted intracra- 
nial blood vessels. 


Acute Chest Syndrome 


Acute chest syndrome (ACS) is a leading cause of 
death for individuals with sickle cell disease, and recur- 
rent attacks can lead to permanent lung damage. There- 
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fore rapid diagnosis and treatment is of great importance. 
ACS can occur at any age and is similar but distinct from 
pneumonia. Affected persons may experience fever, 
cough, chest pain, and shortness of breath. ACS seems to 
have multiple causes including infection, sickling in the 
small blood vessels of the lungs, fat embolisms to the 
lungs, or a combination of factors. 


Priapism 


Males with sickle cell anemia may experience pri- 
apism, a condition characterized by a persistent and 
painful erection of the penis. Due to blood vessel block- 
age by sickle cells, blood is trapped in the tissue of the 
penis. Priapism may be short in duration or it may be 
prolonged. Priapism can be triggered by low oxygen 
(hypoxemia), alcohol consumption, or sexual inter- 
course. Since priapism can be extremely painful and 
result in damage to this tissue causing impotence, rapid 
treatment is essential. 


Kidney disease 


The environment in the kidney is particularly prone 
to damage from sickle cells. Signs of kidney damage can 
include blood in the urine, incontinence, and enlarged 
kidneys. Adults with sickle cell disease often experience 
insufficient functioning of the kidneys, which can 
progress to kidney failure in a small percentage of adults 
with sickle cell disease. 


Jaundice and gallstones 


Jaundice is indicated by a yellow tone in the skin 
and eyes, and alone it is not a health concern. Jaundice 
may occur if bilirubin levels increase, which can occur 
with high levels of red blood cell destruction. Bilirubin is 
the final product of hemoglobin degradation, and is typi- 
cally removed from the bloodstream by the liver. There- 
fore, jaundice can also be a sign of a poorly functioning 
liver, which may also be evidenced by an enlarged liver. 
Increased bilirubin also leads to increased chance for 
gallstones in children with sickle cell disease. Treatment, 
which may include removal of the gall bladder, may be 
selected if the gallstones start causing symptoms. 


Retinopathy 


The blood vessels that supply oxygen to the retina— 
the tissue at the back of the eye—may be blocked by 
sickle cells, leading to a condition called retinopathy. 
This is one of the only complications that is actually 
more common in SC disease as compared to SS disease. 
Retinopathy can be identified through regular ophthal- 
mology evaluations and effectively treated in order to 
avoid damage to vision. 
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Joint problems 


Avascular necrosis of the hip and shoulder joints, in 
which bone damage occurs due to compromised blood 
flow due to sickling, can occur later in childhood. This 
complication can affect an individual’s physical abilities 
and result in substantial pain. 


Diagnosis 


Inheritance of sickle cell disease or trait cannot be 
prevented, but it may be predicted. Screening is recom- 
mended for individuals in high-risk populations. In the 
United States, African Americans and Latino Americans 
have the highest risk of having the disease or trait. Sickle 
cell is also common among individuals of Mediter- 
ranean, Middle Eastern, and Eastern Indian descent. 


A complete blood count (CBC) will describe several 
aspects of an individual’s blood cells. A person with sick- 
le cell disease will have a lower than normal hemoglobin 
level, together with other characteristic red blood cell 
abnormalities. A hemoglobin electrophoresis is a test that 
can help identify the types and quantities of hemoglobin 
made by an individual. This test uses an electric field 
applied across a slab of gel-like material. Hemoglobins 
migrate through this gel at various rates and to specific 
locations, depending on their size, shape, and electrical 
charge. Although sickle hemoglobin (Hb S) and regular 
adult hemoglobin (called Hb A) differ by only one amino 
acid, they can be clearly separated using hemoglobin 
electrophoresis. Isoelectric focusing and high-perfor- 
mance liquid chromatography (HPLC) use similar princi- 
ples to separate hemoglobins and can be used instead of 
or in various combinations with hemoglobin elec- 
trophoresis to determine the types of hemoglobin present. 


Another test called the “sickledex’ can help confirm 
the presence of sickle hemoglobin, although this test can- 
not provide accurate or reliable diagnosis when used 
alone. When Hb S is present, but there is an absence or 
only a trace of Hb A, sickle cell anemia is a likely diag- 
nosis. Additional beta globin DNA testing, which looks 
directly at the beta globin gene, can be performed to help 
confirm the diagnosis and establish the exact genetic 
type of sickle cell disease. CBC and hemoglobin elec- 
trophoresis are also typically used to diagnose sickle cell 
trait and various other types of beta globin traits. 


Diagnosis of sickle cell disease can occur under var- 
ious circumstances. If an individual has symptoms that 
are suggestive of this diagnosis, the above-described 
screening tests can be performed followed by DNA test- 
ing, if indicated. Screening at birth using HPLC or a 
related technique offers the opportunity for early inter- 
vention. More than 40 states include sickle cell screening 
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KEY TERMS 


Amino acid—Organic compounds that form the 
building blocks of protein. There are 20 types of 
amino acids (eight are “essential amino acids” 
which the body cannot make and must therefore be 
obtained from food). 


Anemia—A blood condition in which the level of 
hemoglobin or the number of red blood cells falls 
below normal values. Common symptoms include 
paleness, fatigue, and shortness of breath. 


Bilirubin—A yellow pigment that is the end result of 
hemoglobin breakdown. This pigment is metabo- 
lized in the liver and excreted from the body 
through the bile. Bloodstream levels are normally 
low; however, extensive red cell destruction leads 
to excessive bilirubin formation and jaundice. 


Bone marrow—A spongy tissue located in the hol- 
low centers of certain bones, such as the skull and 
hip bones. Bone marrow is the site of blood cell 
generation. 


Bone marrow transplantation—A medical proce- 
dure used to treat some diseases that arise from 
defective blood cell formation in the bone marrow. 
Healthy bone marrow is extracted from a donor to 
replace the marrow in an ailing individual. Proteins 
on the surface of bone marrow cells must be identi- 
cal or very closely matched between a donor and 
the recipient. 


Globin—One of the component protein molecules 
found in hemoglobin. Normal adult hemoglobin 
has a pair each of alpha-globin and beta-globin 
molecules. 


Heme— The iron-containing molecule in hemoglo- 
bin that serves as the site for oxygen binding. 


Hemoglobin—Protein-iron compound in the blood 
that carries oxygen to the cells and carries carbon 
dioxide away from the cells. 


Hemoglobin A—Normal adult hemoglobin that 
contains a heme molecule, two alpha-globin mole- 
cules, and two beta-globin molecules. 


Hemoglobin electrophoresis—A laboratory test that 
separates molecules based on their size, shape, or 
electrical charge. 


Hemoglobin S—Hemoglobin produced in associa- 
tion with the sickle cell trait; the beta-globin mole- 
cules of hemoglobin S are defective. 
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Hydroxyurea—A drug that has been shown to 
induce production of fetal hemoglobin. Fetal hemo- 
globin has a pair of gamma-globin molecules in 
place of the typical beta-globins of adult hemoglo- 
bin. Higher-than-normal levels of fetal hemoglobin 
can prevent sickling from occurring. 


Impotence—The inability to have a penile erection, 
which can be due to tissue damage resulting from 
sickling within the penis (priapism). 

Iron overload—A side effect of frequent blood 
transfusions in which the body accumulates abnor- 
mally high levels of iron. Iron deposits can form in 
organs, particularly the heart, and cause life-threat- 
ening damage. 


Jaundice—Yellowing of the skin or eyes due to 
excess of bilirubin in the blood. 


Magnetic resonance imaging (MRI)—A technique 
that employs magnetic fields and radio waves to 
create detailed images of internal body structures 
and organs, including the brain. 


Mutation—A permanent change in the genetic 
material that may alter a trait or characteristic of an 
individual, or manifest as disease, and can be trans- 
mitted to offspring. 


Narcotics—Strong, prescription medication that 
can be effective in treating pain, but have the poten- 
tial to be habit-forming if their use is not supervised 
correctly. 


Nucleic acid—A type of chemical used as a compo- 
nent for building DNA. The nucleic acids found in 
DNA are adenine, thymine, guanine, and cytosine. 


Ophthalmology—The medical specialty of vision 
and the eye. 


Placenta—The organ responsible for oxygen and 
nutrition exchange between a pregnant mother and 
her developing baby. 


Red blood cell—Hemoglobin-containing blood 
cells that transport oxygen from the lungs to tissues. 
In the tissues, the red blood cells exchange their 
oxygen for carbon dioxide, which is brought back 
to the lungs to be exhaled. 


Screening—Process through which carriers of a trait 
may be identified within a population. 


Sickle cell—A red blood cell that has assumed an 
elongated shape due to the presence of hemoglobin S. 
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as part of the usual battery of blood tests done for new- 
borns. This allows for early identification and treatment. 
Hemoglobin trait screening is recommended for any 
individual of a high-risk ethnic background who may be 
considering having children. When both members of a 
couple are found to have sickle cell trait, or other related 
hemoglobin traits, they can receive genetic counseling 
regarding the risk of sickle cell disease in their future 
children and various testing options. 


Sickle cell disease can be identified before birth 
through the use of prenatal diagnosis. Chorionic villus 
sampling (CVS) can be offered as early as 10 weeks of 
pregnancy and involves removing a sample of the placen- 
ta made by the baby and testing the cells. CVS carries a 
risk of causing a miscarriage that is between one-half to 
one percent. 


Amniocentesis is generally offered between 15 and 
22 weeks of pregnancy, but can sometimes be offered ear- 
lier. Two to three tablespoons of the fluid surrounding the 
baby is removed. This fluid contains fetal cells that can be 
tested. This test carries a risk of causing a miscarriage, 
which is not greater than 1%. Pregnant woman and cou- 
ples may choose prenatal testing in order to prepare for 
the birth of a baby that may have sickle cell disease. 
Alternately, knowing the diagnosis during pregnancy 
allows for the option of pregnancy termination. 


Preimplantation genetic diagnosis (PGD) is a rela- 
tively new technique that involves in-vitro fertilization 
followed by genetic testing of one cell from each devel- 
oping embryo. Only the embryos unaffected by sickle 
cell disease are transferred back into the uterus. PGD is 
currently available on a research basis only, and is rela- 
tively expensive. 


Treatment 


There are several practices intended to prevent some 
of the symptoms and complications of sickle cell disease. 
These include preventative antibiotics, good hydration, 
immunizations, and access to comprehensive care. Main- 
taining good health through adequate nutrition, avoiding 
stresses and infection, and getting proper rest is also 
important. Following these guidelines is intended to 
improve the health of individuals with sickle cell disease. 


Penicillin 


Infants are typically started on a course of penicillin 
that extends from infancy to age six. Use of this antibiot- 
ic is meant to ward off potentially fatal infections. Infec- 
tions at any age are treated aggressively with antibiotics. 
Vaccines for common infections, such as pneumococcal 
pneumonia, are also recommended. 
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Pain management 


Pain is one of the primary symptoms of sickle cell ane- 
mia, and controlling it is an important concern. The meth- 
ods necessary for pain control are based on individual fac- 
tors. Some people can gain adequate pain control through 
over-the-counter oral painkillers (analgesics). Other indi- 
viduals, or painful events, may require stronger methods 
which can include administration of narcotics. Alternative 
therapies may be useful in avoiding or controlling pain, 
including relaxation, hydration, avoiding extremes of tem- 
perature, and the application of local warmth. 


Blood transfusions 


Blood transfusions are not usually given on a regular 
basis but are used to treat individuals with frequent and 
severe painful events, severe anemia, and other emergen- 
cies. In some cases blood transfusions are given as a pre- 
ventative measure, for example to treat spleen enlarge- 
ment or prevent a second stroke (or a first stroke in an 
individual shown to be at high risk). 


Regular blood transfusions have the potential to 
decrease formation of hemoglobin S, and reduce associ- 
ated symptoms. However, there are limitations and risks 
associated with regular blood transfusions, including the 
risk of blood-borne infection and sensitization to proteins 
in the transfused blood that can make future transfusions 
very difficult. Most importantly, chronic blood transfu- 
sions can lead to iron overload. The body tends to store 
excess iron, such as that received through transfusions, in 
various organs. Over time, this iron storage can cause 
damage to various tissues and organs, such as the heart 
and endocrine organs. 


Some of this damage can be prevented by the admin- 
istration of a medication called desferoxamine that helps 
the body to eliminate excess iron through the urine. 
Alternately, some individuals receive a new, non-stan- 
dard treatment called erythrocytapheresis. This involves 
the automated removal of sickle cells and is used in con- 
junction with a reduced number of regular transfusions. 
This treatment helps to reduce iron overload. 


Hydroxyurea 


Emphasis is being placed on developing drugs that 
treat sickle cell anemia directly. The most promising of 
these drugs in the late 1990s is hydroxyurea, a drug that 
was originally designed for anticancer treatment. Hydrox- 
yurea has been shown to reduce the frequency of painful 
crises and acute chest syndrome in adults, and to lessen 
the need for blood transfusions. Hydroxyurea, and other 
related medications, seem to work by inducing a higher 
production of fetal hemoglobin. The major side effects of 
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the drug include decreased production of platelets, red 
blood cells, and certain white blood cells. The effects of 
long-term hydroxyurea treatment are unknown. 


Bone marrow transplantation 


Bone marrow transplantation has been shown to 
cure sickle cell anemia in some cases. This treatment is 
reserved primarily for severely affected children with a 
healthy donor whose marrow proteins match those of the 
recipient, namely a brother or sister who has inherited 
the same tissue type. Indications for a bone marrow 
transplant are stroke, recurrent acute chest syndrome, 
and chronic unrelieved pain. 


Bone marrow transplantations tend to be the most 
successful in children; adults have a higher rate of trans- 
plant rejection and other complications. There is approxi- 
mately a 10% fatality rate associated with bone marrow 
transplants done for sickle cell disease. Survivors face 
potential long-term complications, such as chronic graft- 
versus-host disease (an immune-mediated attack by the 
donor marrow against the recipient’s tissues), infertility, 
and development of some forms of cancer. A relatively 
recent advance in transplantation involves the use of donor 
stem cells obtained from cord blood, the blood from the 
placenta that is otherwise discarded following the birth of 
anew baby. Cord blood cells, as opposed to fully mature 
bone marrow cells, appear to be less likely to result in 
graft-versus-host disease in the recipient. This increases 
the safety and efficacy of the transplant procedure. 


Surgery 


Certain surgical interventions are utilized in the 
treatment of specific sickle cell-related complications. 
Removal of a dysfunctioning gallbladder or spleen can 
often lead to improvements in health. Investigations are 
currently underway to establish the efficacy of hip coring 
surgery, in which a portion of affected bone is removed 
to treat avascular necrosis of the hip. The hope is that this 
may provide an effective treatment to alleviate some pain 
and restore function in the affected hip. 


Psychosocial support 


As in any lifelong, chronic disease, comprehensive 
care is important. Assistance with the emotional, social, 
family-planning, economic, vocational, and other conse- 
quences of sickle cell disease can enable affected individ- 
uals to better access and benefit from their medical care. 


Prognosis 


Sickle cell disease is characteristically variable 
between and within affected individuals. Predicting the 
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course of the disorder based solely on genes is not possi- 
ble. Several factors aside from genetic inheritance deter- 
mine the prognosis for affected individuals, including the 
frequency, severity, and nature of specific complications in 
any given individual. The availability and access of com- 
prehensive medical care also plays an important role in 
preventing and treating serious, acute complications, 
which cause the majority of sickle cell-related deaths. For 
those individuals who do not experience such acute events, 
life-expectancy is probably substantially greater than the 
average for all people with sickle cell disease. The impact 
of recent medical advances supports the hypothesis that 
current life-expectancies may be significantly greater than 
those estimated in the early 1990s. At that time, individu- 
als with SS disease lived to the early- to mid-40s, and 
those with SC disease lived into the upper 50s on average. 
With early detection and comprehensive medical care, 
most people with sickle cell disease are in fairly good 
health most of the time. Most individuals can be expected 
to live well into adulthood, enjoying an improved quality 
of life including the ability to choose a variety of educa- 
tion, career, and family-planning options for themselves. 
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i Sideroblastic anemia 


Definition 


Sideroblastic anemia is a term used to describe a 
group of rare blood disorders characterized by the bone 
marrow’s inability to manufacture normal red blood cells. 


Description 


Named for the Greek words for iron and germ, sider- 
oblastic anemia is one of the principal types of iron-uti- 
lization anemia. Abnormal, iron-saturated red cells are 
present in the blood of people who have this disease. 
Although the iron circulates normally from the plasma to 
the bone marrow, where new red blood cells are created, 
it is not properly incorporated into new red blood cells. 


Sideroblastic anemia can be inherited, but the dis- 
ease is usually acquired as a result of illness or exposure 
to toxic substances. 


Sideroblastic anemia is a disease of adults. 


Causes and symptoms 


The cause of sideroblastic anemia cannot always be 
identified. Drug toxicity, alcohol abuse, and lead poison- 
ing are common causes of this condition. 
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Sideroblastic anemia is also associated with: 
e leukemia 
e lymphoma (cancer of the lymph glands) 
e myeloma (cancer of the bone marrow) 
e rheumatoid arthritis, and other inflammatory diseases 


Symptoms of sideroblastic anemia are the same as 
symptoms of the disease that causes the condition, as 
well as anemia. 


Complications 


Possible complications of sideroblastic anemia 
include: 


e congestive heart failure 

e diabetes mellitus 

e enlargement of the liver and spleen 

e formation of liver nodules and scar tissue 
e irregular heartbeat 


* recurring inflammation of the sac that surrounds the 
heart 


e secondary hypopituitarism (dwarfism) 
e skin darkening 


e underactivity of the thyroid gland 


Diagnosis 


Blood tests are used to examine the appearance and 
other characteristics of red cells and to measure the 
amount of iron in the blood. Bone marrow biopsy is also 
used. 


Treatment 


Acquired sideroblastic anemia may be cured when 
the condition that causes it is treated or removed. 


If the cause of a patient’s anemia cannot be deter- 
mined, blood transfusions may be necessary. Medica- 
tions are prescribed to stimulate excretion or excess iron 
that accumulates as a result of these transfusions. 


In rare instances, treatment with oral pyridoxine (a 
B-complex vitamin) benefits patients whose sideroblastic 
anemia was present at birth. This treatment improves the 
condition of some patients but does not cure the anemia. 


Prognosis 


Sideroblastic anemia of unknown origin may lead to 
leukemia. It may take as long as 10 years for this disease 
progression to take place. 
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SIDS see Sudden infant death syndrome 


f Sigmoidoscopy 


Definition 


Sigmoidoscopy is a procedure by which a doctor 
inserts either a short and rigid or slightly longer and flex- 
ible fiber-optic tube into the rectum to examine the lower 
portion of the large intestine (or bowel). 


Purpose 


Sigmoidoscopy is used most often in screening for 
colorectal cancer or to determine the cause of rectal 
bleeding. It is also used for the diagnosis of inflammato- 
ry bowel disease and other benign diseases of the lower 
intestine. 


Cancer of the rectum and colon is the second most 
common cancer in the United States, and claims the lives 
of approximately 60,000 people annually. As a result, 
cancer authorities now recommend that people over 50 
be screened for colorectal cancer every three to five 
years. Screening at an earlier age should be done on 
patients who have a family history of colon or rectal 
cancer, or small growths in the colon (polyps). 


Individuals with inflammatory bowel disease 
(Crohn’s colitis or ulcerative colitis) are at increased 
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risk for colorectal cancer and should begin their screen- 
ings at a younger age, and be screened more frequently. 
Many doctors screen such patients more often than every 
three to five years. Those with ulcerative colitis should 
be screened beginning 10 years after the onset of disease; 
those with Crohn’s colitis beginning 15 years after the 
onset of disease. 


Some doctors prefer to do this screening with a 
colonoscope, which allows them to see the entire colon 
(certain patients, such as those with Crohn’s colitis or 
ulcerative colitis, must be screened with a colono- 
scope). However, compared with sigmoidoscopy, 
colonoscopy is a longer process, causes more discom- 
fort, and is more costly. 


Studies have indicated that about one quarter of all 
precancerous or small cancerous growths in the colorec- 
tal region can be seen with a rigid sigmoidoscope. The 
longer, flexible version, which is the primary type of sig- 
moidoscope used in the screening process, can detect 
more than half of all growths in this region. This exami- 
nation is usually performed in combination with a fecal 
occult blood test, in an effort to increase detection of 
polyps and cancers that lie beyond the scope’s reach. 


Precautions 


Sigmoidoscopy can usually be conducted in a doc- 
tor’s office or a health clinic. However, some individuals 
should have the procedure done in a hospital day surgery 
facility. These include patients with rectal bleeding, and 
patients whose blood does not clot well (possibly as a 
result of blood-thinning medications). 


Description 


Most sigmoidoscopy is done with a flexible fiber- 
optic tube. The tube contains a light source and a camera 
lens. The doctor moves the sigmoidoscope up beyond the 
rectum (the first 1 ft/30 cm of the colon), examining the 
interior walls of the rectum. If a 2 ft/60 cm scope is used, 
the next portion of the colon can also be examined for 
any irregularities. 


The procedure takes 20 to 30 minutes, during which 
time the patient will remain awake. Light sedation may 
be given to some patients. There is some discomfort 
(usually bloating and cramping) because air is injected 
into the bowel to widen the passage for the sigmoido- 
scope. Pain is rare except in individuals with active 
inflammatory bowel disease. 


In a colorectal cancer screening, the doctor is looking 
for polyps or tumors. Studies have shown that over time, 
many polyps develop into cancerous lesions and tumors. 
Using instruments threaded through the fiber-optic tube, 
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Sigmoidoscopy 


Sigmoidoscopy is a procedure most often used in screening for colorectal cancer and as a test in diagnosis of possible 
inflammatory bowel disease. As illustrated above, the physician can view the rectum and colon through a sigmoidoscope, a 
12 inch (30 cm) or 24 inch (60 cm) flexible fiber-optic tube which contains a light source and a lens. (Illustration by Electronic 
Illustrators Group.) 


cancerous or precancerous polyps can either be removed or 
biopsied during the sigmoidoscopy. People who have can- 
cerous polyps removed can be referred for full colonoscopy, 
or more frequent sigmoidoscopy, as necessary. 


The doctor may also look for signs of ulcerative coli- 
tis, which include a loss of blood flow to the lining of the 
bowel, a thickening of the lining, and sometimes a dis- 
charge of blood and pus mixed with stool. The doctor can 
also look for Crohn’s disease, which often appears as 
shallow or deep ulcerations, or erosions and fissures in 
the lining of the colon. In many cases, these signs appear 
in the first few centimeters of the colon above the rectum, 
and it is not necessary to do a full colonoscopic exam. 


Private insurance plans often cover the cost of sigmoi- 
doscopy for screening in healthy individuals over 50, or for 
diagnostic purposes. Medicare covers the cost for diagnos- 
tic exams, and may cover the costs for screening exams. 


Preparation 
The purpose of preparation for sigmoidoscopy is to 


clean the lower bowel of stool so that the doctor can see 
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the lining. Many patients are required to consume only 
clear liquids on the day before the test, and to take two 
enemas on the morning of the procedure. The bowel is 
cleaner, however, if patients also take an oral laxative 
preparation of 1.5 oz phospho-soda the evening before 
the sigmoidoscopy. 


Certain medications should be avoided for a week 
before having a sigmoidoscopy. These include: 


e aspirin, or products containing aspirin 
e ibuprofin products (Nuprin, Advil, or Motrin) 
e iron or vitamins containing iron 


Although most prescription medication can be taken 
as usual, patients should check with their doctor in 
advance. 


Aftercare 


Patients may feel mild cramping after the procedure 
that will improve after passing gas. Patients can resume 
their normal activities almost immediately. 
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KEY TERMS 


Biopsy—A procedure where a piece of tissue is 
removed from a patient for diagnostic testing. 


Colorectal cancer—Cancer of the large intestine, 
or colon, including the rectum (the last 16 in of 
the large intestine before the anus). 


Inflammatory bowel disease—Ulcerative colitis or 
Crohn’s colitis; chronic conditions characterized 
by periods of diarrhea, bloating, abdominal 
cramps, and pain, sometimes accompanied by 
weight loss and malnutrition because of the inabil- 
ity to absorb nutrients. 


Polyp—A small growth that can be precancerous 
when it appears in the colon. 


Risks 


There is a slight risk of bleeding from the procedure. 
This risk is heightened in individuals whose blood does 
not clot well, either due to disease or medication, and in 
those with active inflammatory bowel disease. The most 
serious complication of sigmoidoscopy is bowel perfora- 
tion (tear). This complication is very rare, however, 
occurring only about once in every 7,500 procedures. 


Normal results 


A normal exam shows a smooth bowel wall with no 
evidence of inflammation, polyps or tumors. 


Abnormal results 


For a cancer screening sigmoidoscopy, an abnormal 
result involves one or more noncancerous or precancer- 
ous polyps or tumors. Patients showing polyps have an 
increased risk of developing colorectal cancer in the 
future. 


Small polyps can be completely removed. Larger 
polyps or tumors usually require the doctor to remove a 
portion of the growth for diagnostic testing. Depending 
on the test results, the patient is then scheduled to have 
the growth removed surgically, either as an urgent matter 
if it is cancerous, or as an elective surgery within a few 
months if it is noncancerous. 


In a diagnostic sigmoidoscopy, an abnormal result 
shows signs of active inflammatory bowel disease, either 
a thickening of the intestinal lining consistent with ulcer- 
ative colitis, or ulcerations or fissures consistent with 
Crohn’s disease. 
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Jon H. Zonderman 


| Sildenafil citrate 


Definition 


Sildenafil citrate (Viagra) is a medication used to 
treat erectile dysfunction (ED), or impotence, in men. 


Purpose 


Viagra treats erectile dysfunction, the inability to 
achieve and/or maintain an erection of the penis that is 
adequate for sexual intercourse. Ten to fifteen million men 
in the United States suffer from ED, and by age 65, up to 
25% of men have experienced impotence problems. Erec- 
tile dysfunction can be caused by a number of physical 
and psychological conditions, including diabetes, depres- 
sion, prostate cancer, spinal cord injury, multiple scle- 
rosis, artherosclerosis, and heart disease. Injuries to the 
penis that cause nerve, tissue, or vascular damage can trig- 
ger impotence. It is also a common side effect of some 
prescription medications, including antihistamines, anti- 
depressants, antihypertensives, antipsychotics, beta 
blockers, diuretics, tranquilizers, appetite suppressants, 
cimetidine (Tagamet), and finasteride (Propecia). 


Although not approved for use in women, clinical 
studies have shown that sildenafil citrate may be effec- 
tive in relieving female sexual dysfunction for some 
women. In one study, both female and male study partici- 
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pants who suffered from sexual dysfunction related to 
their use of psychotropic medications such as benzodi- 
azepines reported an increase in arousal and overall sex- 
ual satisfaction when they began taking Viagra. Several 
studies have also indicated the drug may be effective in 
improving libido and arousal in women taking selective 
serotonin uptake inhibitors (SSRIs). 


Another investigational study conducted by re- 
searchers at Johns Hopkins University School of Medi- 
cine in Baltimore, and published in the August 2000 
issue of the Journal of Clinical Investigation found that 
Viagra may have additional clinical promise for people 
with diabetes beyond treating ED. In animal studies, Via- 
gra was effective in relaxing the pyloric muscle of stom- 
ach, improving digestion and relieving the symptoms of 
gastroparesis. Up to 75% of people with diabetes suffer 
from gastroparesis, which causes bloating, nausea, loss 
of appetite, and vomiting. Further human studies are 
needed to evaluate Viagra’s effectiveness in treating this 
common diabetic complication. 


Because of its capacity to enhance nitric oxide pro- 
duction, sildenafil has been investigated as a possible treat- 
ment for other disorders that are caused by impaired nitric 
oxide production. One such disorder is esophageal motili- 
ty dysfunction (achalasia), in which the smooth muscles 
of the esophagus and the cardiac sphincter remain con- 
stricted, causing difficulty in swallowing, regurgitation of 
food, and chest pain when eating. A study published in 
2000 in the journal Gastroenterology found that sildenafil 
temporarily improved the condition in some patients by 
relaxing the lower esophageal muscles. 


Precautions 


Viagra is not labeled or approved for use by 
women or children, or by men without erectile dys- 
function. The medication may also be contraindicated 
(not recommended for use) in patients with certain 
medical conditions. 


Because sexual activity can stress the heart, men 
who have heart problems should check with their physi- 
cian to see if sexual activity is recommended. Viagra may 
trigger temporary hypotension (low blood pressure) and 
is known to increase cardiovascular nerve activity, so it is 
prescribed with caution in men with a history of heart 
attack, artherosclerosis, angina, arrhythmia, and chronic 
low blood pressure problems. However, a study published 
in the March 15, 2001, British Medical Journal found no 
evidence that the drug causes a higher incidence of heart 
attack. Further long-term studies are needed to determine 
the full implications of sildenafil citrate on heart disease. 


Anyone experiencing cardiovascular symptoms such 
as dizziness, chest or arm pain, and nausea when partici- 
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pating in sexual activity after taking Viagra should stop 
the encounter. They should also not take Viagra again 
until they have discussed the episode with their health- 
care provider. 


It is recommended that men with kidney or liver 
impairments, and men over age 65, start at the lowest 
possible dosage of Viagra (25 mg). Clinical studies have 
shown that the drug builds up in the plasma of these 
patients to a concentration that is three to eight times 
higher than normal. Caution is also recommended in pre- 
scribing the drug to individuals with retinitis pigmentosa, 
a rare genetic eye disorder. Viagra should not be taken 
more than once per day by anyone. 


Viagra has not been studied for use on patients with 
stomach ulcers and bleeding disorders, and its safety in 
these individuals is unknown. Men who have either of 
these conditions should let their physician know before 
taking Viagra. It should also be used with caution in men 
with misshapen or deformed penises, such as those with 
Peyronie’s disease, cavernosal fibrosis, or with angula- 
tion of the penis. 


Men who take medications containing nitrates (e.g., 
nitroglycerin, isosorbide mononitrate, isosorbide dini- 
trate) should never take Viagra, as the interaction 
between the two drugs may cause a dramatic drop in 
blood pressure, and possibly trigger a heart attack or 
stroke. This includes illegal recreational drugs such as 
amyl nitrates (also known as poppers). 


Viagra may also interact with other prescription and 
over-the-counter (OTC) medications, either magnifying 
or diluting the intended therapeutic effects of one or both 
drugs. Some drugs that have a known interaction with 
Viagra include the protease inhibitor ritonavir and the 
antibiotic erythromycin. For this reason, it is critical that 
men who are prescribed Viagra let their healthcare 
providers know all the medications they are taking. 


Other medications and therapies for erectile dys- 
function, including vacuum or pump devices, drug injec- 
tions (Caverject), and urethral suppositories (MUSE), 
should never be used in conjunction with Viagra. 


Description 


Sildenafil citrate was originally developed in 1991 
as a treatment for angina, or chest pain. The drug, mar- 
keted under the name Viagra, received FDA market 
clearance as a treatment for impotence in March 1998, 
and since that time it has been prescribed for over 10 mil- 
lion men worldwide. It is the first, and as of early 2001, 
only oral medication approved for ED treatment. 


Viagra is a vasodilator, a drug that has the effect of 
dilating the blood vessels. It works by improving blood 
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Angina—Angina pectoris, or chest pain, caused by 
an insufficient supply of oxygen and decreased 
blood flow to the heart muscle. Angina is frequently 
the first sign of coronary artery disease. 


Angulation of the penis—Abnormal bend or angle 
to the structure of the penis. 


Antidepressants—Medications prescribed to relieve 
major depression. Classes of antidepressants 
include selective serotonin reuptake inhibitors (flu- 
oxetine/Prozac, sertraline/Zoloft), tricyclics (ami- 
triptyline/Elavil), MAOIs (phenelzine/Nardil), and 
heterocyclics (bupropion/Wellbutrin, trazodone/ 
Desyrel). 


Antihistamines—A drug used to treat allergic con- 
ditions that counteracts histamines—a substance in 
the body that causes itching, vascular changes, and 
mucus secretion when released by cells. 


Antihypertensives—Medications used to treat high 
blood pressure. 


Antipsychotics—A class of drugs used to control 
psychotic symptoms in patients with psychotic dis- 
orders such as schizophrenia and delusional disor- 
der. Antipsychotics include risperidone (Risperdal), 
haloperidol (Haldol), and chlorpromazine (Tho- 
razine). 


Arrhythmia—Irregular heartbeat caused by erratic 
electrical signals or nerve impulses to the cardiac 
muscles. 


Artherosclerosis—The cause of coronary artery dis- 
ease, in which the walls of the coronary arteries 
thicken due to the accumulation of plaque in the 
blood vessels. 


Beta blockers—Drugs that lower blood pressure 
and reduce stress to the heart by blocking the 
actions of beta receptors that control the speed and 
strength of heart muscle contractions and blood 
vessel dilation. 


circulation to the penis, and by enhancing the effects of 
nitric oxide, the agent that relaxes the smooth muscle of 
the penis and regulates blood vessels during sexual stim- 
ulation, allowing the penis to become engorged and 
achieve an erection. 


The average recommended dose of Viagra is 50 mg. 
For men that do not respond adequately to this amount, 
the dosage may be increased up to 100 mg or decreased 
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Cavernosal fibrosis—The formation of abnormal, 
fibrous tissue in the erectile tissue of the penis. 


Diuretics—Any substance that increases urine out- 
put. 


Erectile dysfunction—Impotence; the inability of a 
man to achieve and/or maintain an erection of suffi- 
cient quality for sexual intercourse. 


Gastroparesis—Nerve damage of the stomach that 
delays or stops stomach emptying, resulting in nau- 
sea, vomiting, bloating, discomfort, and weight 
loss. 


Peyronie’s disease—A disease which causes a hard- 
ening of the corpora cavernosa, the erectile tissue of 
the penis. The penis may become misshapen and/or 
curved as a result. 


Placebo—An inactive substance with no pharmaco- 
logical action that is administered to some patients 
in clinical trials to determine the relative effective- 
ness of another drug administered to a second 
group of patients. 


Priapism—A painful, abnormally prolonged erec- 
tion (i.e., four or more hours). 


Protease inhibitor—A drug that inhibits the action 
of enzymes. 


Retinitis pigmentosa—An inherited degenerative 
eye disease that impairs night vision and drastically 
narrows the field of vision. 


Selective serotonin uptake inhibitors (SSRIs)—A 
drug that regulates depression by blocking the reab- 
sorption of serotonin in the brain consequently rais- 
ing serotonin levels. SSRIs include fluoxetine 
(Prozac), sertraline (Zoloft), and paroxetine (Paxil). 


Serotonin—One of three major neurotransmitters 
found in the brain that is linked to emotions. 


to 25 mg. The medication is taken approximately one 
hour before sexual activity is planned, and may remain 
effective for up to four hours. 


Viagra does not increase sexual desire. Sexual stim- 
ulation and arousal are required for the medication to be 
effective. Despite its widespread use as a recreational 
drug, it is not an aphrodisiac and there is no clinical evi- 
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dence that it improves sexual performance in men who 
are not suffering from ED. 


Many insurance plans provide coverage or reim- 
bursement for sildenafil citrate, provided it is prescribed 
to treat erectile dysfunction. A 1999 report issued by a 
health insurance consulting group indicated that almost 
half of the men taking Viagra at least once weekly 
receive insurance reimbursement for the drug. The pills 
cost approximately $10 each, and insurers may limit cov- 
erage to a specific number of pills each month. 


Preparation 


Viagra requires time to be absorbed by the body and 
become effective. The average recommended time frame 
for taking the drug is one hour before initiating sexual 
activity, although depending on an individual’s response to 
the drug, this time can vary from four hours to 30 minutes. 


Men should always consult with their physician before 
beginning treatment with sildenafil citrate. The medication 
is not for everyone, and a healthcare professional needs to 
evaluate medical history and perform a thorough medical 
examination before prescribing the drug. In addition, erec- 
tile dysfunction may be a symptom of an undiagnosed con- 
dition (i.e., diabetes) for which treatment is critical, and 
may actually reverse the impotence problem. 


Risks 


The most commonly reported side effects of Viagra 
are headache, flushing of the face, upset stomach, and 
nasal congestion. 


Other less common side effects include, but are not 
limited to: 


e vision problems, including sensitivity to light, blurred 
vision, and a color tinge to vision 


e urinary tract infection 
e diarrhea 

e dizziness 

e rash 


Side effects may be reduced or eliminated through 
adjustments to dosage. Men who experience these symp- 
toms should consult their physician. 


Priapism, a painful and prolonged erection that lasts 
for two to six hours, is a rare, but potentially serious, side 
effect of Viagra. Because prolonged erection can perma- 
nently damage the tissues of the penis, anyone who expe- 
riences an erection lasting over four hours should call a 
healthcare professional immediately. 


Men who are taking Viagra and inadvertently or 
intentionally take a medication containing nitrates may 
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suffer from life-threatening hypotension—a severe drop 
in blood pressure. 


The cardiovascular risks of sildenafil citrate are still 
under investigation. The drug is known to cause dips in 
blood pressure and to boost cardiovascular nerve activity. 
Some cardiovascular-related deaths have been reported 
in men who use Viagra, but it is unclear whether the 
fatalities were due to the drug itself or to the underlying 
heart disease. Further complicating the picture is the fact 
that the stress of sexual activity may have triggered the 
fatal cardiac event with or without the use of Viagra. The 
BMJ study, and a report published in the April 18, 2001 
issue of the The Journal of the American Medical Associ- 
ation (JAMA) suggest that the drug does not increase the 
risk of heart attack. However, JAMA also notes that fur- 
ther studies are necessary to confirm this finding. 


Although it is a prescription drug, as of early 2001 
there was still a thriving illicit market for Viagra via the 
internet. Aside from the health risks recreational use of 
the drug poses to individuals with heart conditions and 
other contraindicated disorders, any adverse effects 
caused by Viagra cannot be tracked by regulatory author- 
ities if it has been illegally obtained. 


Normal results 


When used as directed, Viagra allows men with erec- 
tile dysfunction to achieve and maintain a penile erection 
when aroused during sexual activity. Double-blind, ran- 
domized clinical trials of sildenafil citrate have shown 
that the drug has an 63-82% efficacy rate in improving 
erectile activity among men with ED, depending on the 
dose administered (between 25 and 100 mg), compared to 
a 24% improvement in men receiving a placebo. 
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Silent thyroiditis see Thyroiditis 


| Silicosis 


Definition 


Silicosis is a progressive disease that belongs to a 
group of lung disorders called pneumoconioses. Silicosis 
is marked by the formation of lumps (nodules) and 
fibrous scar tissue in the lungs. It is the oldest known 
occupational lung disease, and is caused by exposure to 
inhaled particles of silica, mostly from quartz in rocks, 
sand, and similar substances. 


Description 


It is estimated that there are two million workers in 
the United States employed in occupations at risk for the 
development of silicosis. These include miners, foundry 
workers, stonecutters, potters and ceramics workers, 
sandblasters, tunnel workers, and rock drillers. Silicosis 
is mostly found in adults over 40. It has four forms: 


e Chronic. Chronic silicosis may take 15 or more years of 
exposure to develop. There is only mild impairment of 
lung functioning. Chronic silicosis may progress to 
more advanced forms. 


e Complicated. Patients with complicated silicosis have 
noticeable shortness of breath, weight loss, and exten- 
sive formation of fibrous tissue (fibrosis) in the lungs. 
These patients are at risk for developing tuberculosis 
(TB). 


e Accelerated. This form of silicosis appears after 5-10 
years of intense exposure. The symptoms are similar to 
those of complicated silicosis. Patients in this group 
often develop rheumatoid arthritis and other autoim- 
mune disorders. 
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e Acute. Acute silicosis develops within six months to 
two years of intense exposure to silica. The patient 
loses a great deal of weight and is constantly short of 
breath. These patients are at severe risk of TB. 


Causes and symptoms 


The precise mechanism that triggers the development 
of silicosis is still unclear. What is known is that particles 
of silica dust get trapped in the tiny sacs (alveoli) in the 
lungs where air exchange takes place. White blood cells 
called macrophages in the alveoli ingest the silica and die. 
The resulting inflammation attracts other macrophages to 
the region. The nodule forms when the immune system 
forms fibrous tissue to seal off the reactive area. The dis- 
ease process may stop at this point, or speed up and 
destroy large areas of the lung. The fibrosis may continue 
even after the worker is no longer exposed to silica. 


Early symptoms of silicosis include shortness of 
breath after exercising and a harsh, dry cough. Patients 
may have more trouble breathing and cough up blood as 
the disease progresses. Congestive heart failure can give 
their nails a bluish tint. Patients with advanced silicosis 
may have trouble sleeping and experience chest pain, 
hoarseness, and loss of appetite. Silicosis patients are at 
high risk for TB, and should be checked for the disease 
during the doctor’s examination. 


Diagnosis 
Diagnosis of silicosis is based on: 
e a detailed occupational history. 


e chest x rays will usually show small round opaque 
areas in chronic silicosis; the round areas are larger in 
complicated and accelerated silicosis 


e bronchoscopy 
¢ lung function tests 


It should be noted that the severity of the patient’s 
symptoms does not always correlate with x-ray findings 
or lung function test results. 


Treatment 
Symptom management 


There is no cure for silicosis. Therapy is intended to 
relieve symptoms, treat complications, and prevent respi- 
ratory infections. It includes careful monitoring for signs 
of TB. Respiratory symptoms may be treated with bron- 
chodilators, increased fluid intake, steam inhalation, and 
physical therapy. Patients with severe breathing difficul- 
ties may be given oxygen therapy or placed on a mechan- 
ical ventilator. Acute silicosis may progress to complete 
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respiratory failure. Heart-lung transplants are the only 
hope for some patients. 


Patients with silicosis should call their doctor for 
any of the following symptoms: 


e tiredness or mental confusion 
e continued weight loss 
e coughing up blood 


e fever, chest pain, breathlessness, or new unexplained 
symptoms 


Lifestyle changes 


Patients with silicosis should be advised to quit 
smoking, prevent infections by avoiding crowds and per- 
sons with colds or similar infections, and receive vacci- 
nations against influenza and pneumonia. They should 
be encouraged to increase their exercise capacity by 
keeping up regular activity, and to learn to pace them- 
selves with their daily routine. 


Prognosis 


Silicosis is currently incurable. The prognosis for 
patients with chronic silicosis is generally good. Acute 
silicosis, however, may progress rapidly to respiratory 
failure and death. 


Prevention 


Silicosis is a preventable disease. Preventive occupa- 
tional safety measures include: 


e controls to minimize workplace exposure to silica dust 


e substitution of substances—especially in sandblast- 
ing—that are less hazardous than silica 


e clear identification of dangerous areas in the workplace 


¢ informing workers about the dangers of overexposure to 
silica dust, training them in safety techniques, and giv- 
ing them appropriate protective clothing and equipment 


Coworkers of anyone diagnosed with silicosis 
should be examined for symptoms of the disease. The 
state health department and the Occupational Safety and 
Health Administration (OSHA) or the Mine Safety and 
Health Administration (MSHA) must be notified when- 
ever a diagnosis of silicosis is confirmed. 


Resources 


BOOKS 

“Occupational Lung Diseases: Silicosis.” In The Merck Manual 
of Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. 
Rahway, NJ: Merck Research Laboratories, 1992. 
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Fibrosis—The development of excess fibrous con- 
nective tissue in an organ. Fibrosis of the lungs is a 
symptom of silicosis. 


Pneumoconiosis (plural, pneumoconioses)—Any 
chronic lung disease caused by inhaling particles 
of silica or similar substances that lead to loss of 
lung function. 


Silica—A substance (silicon dioxide) occurring in 
quartz sand, flint, and agate. It is used in making 
glass, scouring and grinding powders, pottery, etc. 


Parker, John E. “Silicosis.” In Conn’s Current Therapy, 1996, 
ed. Robert E. Rakel. Philadelphia: W. B. Saunders Co., 
1996. 

“Silicosis.” In Professional Guide to Diseases, ed. Stanley 
Loeb, et al. Springhouse, PA: Springhouse Corporation, 
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“Silicosis.” ThriveOnline. 25 May 1998 <http://thriveonline. 
oxygen.com>. 


Maureen Haggerty 
Silo-filler’s disease see Lung diseases due to 
gas or chemical exposure 


Simethicone see Antigas agents 


Singer’s nodules see Vocal cord nodules 
and polyps 


i Sinus endoscopy 


Definition 


An endoscope is a narrow flexible tube which con- 
tains an optical device like a telescope or magnifying 
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lens with a bright light. In sinus endoscopy, the endo- 
scope is inserted into the nose, and the interior of the 
nasal passages, sinuses, and throat is examined. 


Purpose 


Sinus endoscopy is used to help diagnose structural 
defects, infection or damage to the sinuses, or structures 
in the nose and throat. It may be used to view polyps and 
growths in the sinuses and to investigate causes of recur- 
rent inflammation of the sinuses (sinusitis). During sur- 
gical procedures, an endoscope may be used to view the 
area to correct sinus-drainage problems or to remove 
polyps from the nose and throat. 


Precautions 


Insertion of the endoscope may cause a gag reflex 
and some discomfort, however, no special precautions 
are required to prepare for nasal endoscopy. 


Description 


This procedure can be done in a physician’s office. 
The endoscope is inserted into a nostril and is threaded 
through the sinus passages to the throat. To make view- 
ing of these areas easier, and to record the areas being 
examined, a camera, monitor, or other such viewing 
device is connected to the endoscope 


Preparation 


For the procedure, the patient is usually awake and 
seated upright in a chair. A local anesthetic spray or liq- 
uid may be applied to the throat to make insertion of the 
endoscope less uncomfortable. 


Aftercare 


After the endoscope is removed, the patient can 
return to most normal activities. If an anesthetic was 
used, the patient may have to wait until the numbness 
wears off to be able to eat or drink. 


Risks 


The insertion and removal of the endoscope may 
stimulate a gag reflex, and can cause some discomfort. 
The procedure may also irritate the tissues of the nose 
and throat, causing a nosebleed or coughing. 


Normal results 


Under normal conditions, no polyps, or growths are 
found in the sinuses. There should also be no evidence of 
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infection, swelling, injury, or any structural defect that 
would prevent normal draining of the sinuses. 


Abnormal results 


Polyps, growths, infections, or structural defects of 
the nasal passages are considered abnormal. 


Resources 


BOOKS 
“Nasal Endoscopy.” In The Patient s Guide to Medical Tests, 
ed. Barry L. Zaret, et al. Boston: Houghton Mifflin, 1997. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

Ear Foundation. 1817 Patterson St., Nashville, TN 37203. 
(800) 545-4327. <http://www.earfoundation.org>. 


OTHER 
“Endoscopic Plastic Surgery.” Southern California Plastic 
Surgery Group’ Page. <http://www.face-doctor.com>. 


Altha Roberts Edgren 


Sinus x ray see Skull x rays 


f sinusitis 


Definition 


Sinusitis refers to an inflammation of the sinuses, 
airspaces within the bones of the face. Sinusitis is most 
often due to an infection within these spaces. 


Description 


The sinuses are paired air pockets located within the 
bones of the face. They are: 


e the frontal sinuses; located above the eyes, in the center 
region of each eyebrow 


e the maxillary sinuses; located within the cheekbones, 
just to either side of the nose 


e the ethmoid sinuses; located between the eyes, just 
behind the bridge of the nose 


e the sphenoid sinuses; located just behind the ethmoid 
sinuses, and behind the eyes 


The sinuses are connected with the nose. They are 
lined with the same kind of skin found elsewhere within 
the respiratory tract. This skin has tiny little hairs project- 
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ing from it, called cilia. The cilia beat constantly, to help 
move the mucus produced in the sinuses into the respira- 
tory tract. The beating cilia sweeping the mucus along the 
respiratory tract helps to clear the respiratory tract of any 
debris, or any organisms which may be present. When the 
lining of the sinuses is at all swollen, the swelling inter- 
feres with the normal flow of mucus. Trapped mucus can 
then fill the sinuses, causing an uncomfortable sensation 
of pressure and providing an excellent environment for 
the growth of infection-causing bacteria. 


Causes and symptoms 


Sinusitis is almost always due to an infection, 
although swelling from allergies can mimic the symptoms 
of pressure, pain, and congestion; and allergies can set the 
stage for a bacterial infection. Bacteria are the most com- 
mon cause of sinus infection. Streptococcus pneumoniae 
causes about 33% of all cases, while Haemophilus influen- 
zae causes about 25% of all cases. Sinusitis in children 
may be caused by Moraxella catarrhalis (20%). In people 
with weakened immune systems (including patients with 
diabetes; acquired immunodeficiency syndrome or 
AIDS; and patients who are taking medications which 
lower their immune resistance, such as cancer and trans- 
plant patients), sinusitis may be caused by fungi such as 
Aspergillus, Candida, or Mucorales. 


Acute sinusitis usually follows some type of upper 
respiratory tract infection or cold. Instead of ending, the 
cold seems to linger on, with constant or even worsening 
congestion. Drainage from the nose often changes from a 
clear color to a thicker, yellowish-green. There may be 
fever. Headache and pain over the affected sinuses may 
occur, as well as a feeling of pressure which may worsen 
when the patient bends over. There may be pain in the 
jaw or teeth. Some children, in particular, get upset stom- 
achs from the infected drainage going down the back of 
their throats, and being swallowed into their stomachs. 
Some patients develop a cough. 


Chronic sinusitis occurs when the problem has exist- 
ed for at least three months. There is rarely a fever with 
chronic sinusitis. Sinus pain and pressure is frequent, as 
is nasal congestion. Because of the nature of the swelling 
in the sinuses, they may not be able to drain out the nose. 
Drainage, therefore, drips constantly down the back of 
the throat, resulting in a continuously sore throat and 
bad breath. 


Diagnosis 


Diagnosis is sometimes tricky, because the symp- 
toms so often resemble those of an uncomplicated cold. 
However, sinusitis should be strongly suspected when a 
cold lingers beyond about a week’s time. 
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Medical practitioners have differing levels of trust of 
certain basic examinations commonly conducted in the 
office. For example, tapping over the sinuses may cause 
pain in patients with sinusitis, but it may not. A proce- 
dure called “sinus transillumination” may, or may not, 
also be helpful. Using a flashlight pressed up against the 
skin of the cheek, the practitioner will look in the 
patient’s open mouth. When the sinuses are full of air 
(under normal conditions), the light will project through 
the sinus, and will be visible on the roof of the mouth as 
a lit-up, reddened area. When the sinuses are full of 
mucus, the light will be stopped. While this simple test 
can be helpful, it is certainly not a perfect way to diag- 
nose or rule out the diagnosis of sinusitis. 


X-ray pictures and CT scans of the sinuses are help- 
ful for both acute and chronic sinusitis. People with 
chronic sinusitis should also be checked for allergies; 
and they may need a procedure with a scope to see if any 
kind of anatomic obstruction is causing their illness. For 
example, the septum (the cartilage which separates the 
two nasal cavities from each other) may be slightly dis- 
placed, called a deviated septum. This can result in 
chronic obstruction, setting the person up for the devel- 
opment of an infection. 


Treatment 


Antibiotic medications are used to treat acute sinusi- 
tis. Suitable antibiotics include sulfa drugs, amoxicillin, 
and a variety of cephalosporins. These medications are 
usually given for about two weeks, but may be given for 
even longer periods of time. Decongestants, or the short- 
term use of decongestant nose sprays, can be useful. 
Acetaminophen and ibuprofen can decrease the pain 
and headache associated with sinusitis. Also, running a 
humidifier can prevent mucus within the nasal passages 
from drying out uncomfortably, and can help soothe any 
accompanying sore throat or cough. 


Chronic sinusitis is often treated initially with antibi- 
otics. Steroid nasal sprays may be used to decrease 
swelling in the nasal passages. If an anatomic reason is 
found for chronic sinusitis, it may need to be corrected 
with surgery. If a surgical procedure is necessary, samples 
are usually taken at the same time to allow identification 
of any organisms present which may be causing infection. 


Fungal sinusitis will require surgery to clean out the 
sinuses. Then, a relatively long course of a very strong 
antifungal medication called amphotericin B is given 
through a needle in the vein (intravenously). 


Alternative treatment 


Chronic sinusitis is often associated with food aller- 
gies. An elimination/challenge diet is recommended to 
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Frontal sinus 


Sphenoidal sinus 


Ethmoidal sinus 


Maxillary sinus 


Sinusitis is the inflammation of the sinuses caused by a bacterial infection. Sometimes diagnosis may be problematic 
because the symptoms often mimic those of the common cold. Sinusitis is usually treated with antibiotics. (Illustration by 


Electronic Illustrators Group.) 


identify and eliminate allergenic foods. Irrigating the 
sinuses with a salt water solution is often recommended 
for sinusitis and allergies, in order to clear the nasal pas- 
sages of mucus. Another solution for nasal lavage (wash- 
ing) utilizes powdered goldenseal (Hydrastis canaden- 
sis). Other herbal treatments, taken internally, include a 
mixture made of eyebright (Euphrasia officinalis), gold- 
enseal, yarrow (Achillea millefolium), horseradish, and 
ephedra (Ephedra sinica), or, when infection is present, a 
mixture made of echinacea (Echinacea spp.), wild indi- 
go, and poke root (Phytolacca decandra-Americana). 


Homeopathic practitioners find a number of reme- 
dies useful for treating sinusitis. Among those they rec- 
ommend are: Arsenicum album, Kalium bichromium, 
Nux vomica, Mercurius iodatus, and Silica. 


Acupuncture has been used to treat sinusitis, as 
have a variety of dietary supplements, including vita- 
mins A, C, and E, and the mineral zinc. Contrast 
hydrotherapy (hot and cold compresses, alternating 3 
minutes hot, 30 seconds cold, repeated 3 times always 
ending with cold) applied directly over the sinuses can 
relieve pressure and enhance healing. A direct inhalation 
of essential oils (2 drops of oil to 2 cups of water) using 
thyme, rosemary, and lavender can help open the sinuses 
and kill bacteria that cause infection. 
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Prognosis 


Prognosis for sinus infections is usually excellent, 
although some individuals may find that they are particu- 
larly prone to contracting such infections after a cold. Fun- 
gal sinusitis, however, has a relatively high death rate. 


Prevention 


Prevention involves the usual standards of good 
hygiene to cut down on the number of colds an individual 
catches. Avoiding exposure to cigarette smoke, identifying 
and treating allergies, and avoiding deep dives in swim- 
ming pools may help prevent sinus infections. During the 
winter, it is a good idea to use a humidifier. Dry nasal pas- 
sages may crack, allowing bacteria to enter. When aller- 
gies are diagnosed, a number of nasal sprays are available 
to try to prevent inflammation within the nasal passage- 
ways, thus allowing the normal flow of mucus. 


Resources 


BOOKS 

Durand, Marlene, et al. “Infections of the Upper Respiratory 
Tract.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Ray, C. George. “Eye, Ear, and Sinus Infections.” In Sherris 
Medical Microbiology: An Introduction to Infectious Dis- 
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snisnuis 


Situs inversus 


KEY TERMS 


Cilia—Tiny, hair-like projections from a cell. With- 
in the respiratory tract, the cilia act to move mucus 
along, in an effort to continually flush out and 
clean the respiratory tract. 


Sinus—An air-filled cavity. 
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fl Situs inversus 


Definition 


Situs inversus is a condition in which the organs of 
the chest and abdomen are arranged in a perfect mirror 
image reversal of the normal positioning. 


Description 


Normal human development results in an asymmet- 
rical arrangement of the organs within the chest and 
abdomen. Typically, the heart lies on the left side of the 
body (/evocardia), the liver and spleen lie on the right, 
and the lung on the left has two lobes while the lung on 
the right has three lobes. This normal arrangement is 
known as situs solitus. 


However, in about | in 8,500 people, the organs of 
the chest and abdomen are arranged in the exact opposite 
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position: the heart is on the right (dextrocardia), as is the 
two-lobed lung, and the liver, spleen, and three-lobed 
lung are on the left. Yet because this arrangement, called 
situs inversus, is a perfect mirror image, the relationship 
between the organs is not changed, so functional prob- 
lems rarely occur. 


Causes and symptoms 


Early in the normal development of an embryo, the 
tube-like structure that becomes the heart forms a loop 
toward the left, identifying the left/right axis along which 
the other organs should be positioned. Although the 
mechanism that causes the heart loop to go left is not 
fully understood, at least one gene has been identified to 
have a role in this process. However, it is thought that 
many factors may be involved in causing situs inversus. 
Rarely, situs inversus can run in families, but most often 
it is an isolated and accidental event occurring in an indi- 
vidual for the first time in the family. 


Most people with situs inversus have no medical 
symptoms or complications resulting from the condition. 
Although only 3-5% of people with situs inversus have 
any type of functional heart defect, this is higher than the 
rate of heart defects in the general population, which is 
less than 1%. 


It is estimated that about 25% of people with situs 
inversus have an underlying condition called primary cil- 
iary dyskinesia (PCD). PCD, also known as Kartagener’s 
syndrome, is characterized as situs inversus, chronic 
sinus infections, increased mucous secretions from the 
lungs, and increased susceptibility to respiratory infec- 
tions. PCD is caused by a defect in the cilia that impairs 
their normal movements. 


Diagnosis 


Situs inversus should detected by a thorough physical 
examination. It is often picked up when a physician, 
using a stethoscope, hears otherwise normal heart sounds 
on the right side of the body instead of the left. To confirm 
the a suspected diagnosis of situs inversus, imaging studies 
such as MRI, CT, or ultrasound may be ordered, and a 
referral may be made to a cardiologist or internist for com- 
pleteness. Imaging studies will also rule out the possibility 
of random arrangement of the organs, or heterotaxy, which 
has a much higher risk for serious medical complications. 


Treatment 


There is no treatment for situs inversus. In the 
unlikely case that a heart defect is present, it should be 
treated accordingly by a cardiologist. 
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KEY TERMS 


Cilia—Tiny hairlike projections on certain cells 
within the body; cilia produce lashing or whip- 
ping movements to direct or cause motion of sub- 
stances or fluids within the body. 


Gene—A single unit of genetic information, pro- 
viding the body with instruction for a specific bio- 
logical task. 


MRI—An imaging study that uses magnetic forces to 
produce an image of the body’s internal structures. 


CT—A special technique that uses a computer to 
create a cross-sectional image of the body from a 
series of x rays. 


Ultrasound—An imaging study that uses high-fre- 
quency sound waves to form a visual image of the 
body’s internal structures. 


Individuals who have situs inversus should be sure to 
inform all physicians involved in their medical care. In 
addition to preventing unnecessary confusion, this will 
reduce the risk of missing a crucial diagnosis that presents 
with location-specific symptoms (such as appendicitis). 


Alternative treatment 
Not applicable. 


Prognosis 


The prognosis for an individual with situs inversus is 
good, and in the absence of a heart defect or other under- 
lying diagnosis, life expectancy is normal. 


Prevention 


There is no known method of preventing situs inver- 
sus. 


Resources 
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I Sitz bath 


Definition 


A sitz bath (also called a hip bath) is a type of bath 
in which only the hips and buttocks are soaked in water 
or saline solution. Its name comes from the German verb 
“sitzen,” meaning “to sit.” 


Purpose 


A sitz bath is used for patients who have had surgery 
in the area of the rectum, or to ease the pain of hemor- 
rhoids, uterine cramps, prostate infections, painful 
ovaries, and/or testicles. It is also used to ease discomfort 
from infections of the bladder, prostate, or vagina. Inflam- 
matory bowel diseases are also treated with sitz baths. 


Precautions 


Some patients may become dizzy when standing up 
after sitting in hot water; it is best to have someone else 
present when doing a contrast sitz bath. 


Description 


The sitz bath is a European tradition in which only 
the pelvis and abdominal area are placed in water, with 
the upper body, arms, legs, and feet out of the water. The 
water can be warm or cool and one or two tubs may be 
used. 


Warm sitz baths are one of the easiest and most 
effective ways to ease the pain of hemorrhoids. A warm 
bath is also effective in lessening the discomfort associat- 
ed with genital herpes, uterine cramps, and other painful 
conditions in the pelvic area. 
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Sitz bath 


Equipment used for sitz baths. A sitz bath, in which only the hips and buttocks are soaked in water or saline solution, is used 
for patients who have had surgery in the rectal area or to ease discomfort from bladder, prostate, or vaginal infections. (I//us- 
tration by Electronic Illustrators Group.) 


For prostate pain, patients should take two hot sitz 
baths a day, for about 15 minutes each. 


To ease discomfort from a vaginal yeast infection, 
women should take a warm saline sitz bath. To prepare, 
fill the tub to hip height with warm water and add 1/2 c 
of salt (enough to make the water taste salty) and 1/2 c 
vinegar. Sit in the bath for 20 minutes (or until the water 
gets cool). The vinegar will help bring the vaginal pH 
back to 4.5 (pH is a measurement of how acid or alka- 
line a fluid is). 


A brief, cool sitz bath helps ease inflammation, con- 
stipation, and vaginal discharge. It can be used to tone 
the muscles in cases of bladder or bowel incontinence. 


Other conditions respond to a “contrast bath” of 
both hot and cold. For this a patient should have a tub of 
hot water (about 110°F/43°C) and one tub of ice water. 
The patient should sit in the hot water for 3—4 minutes 
and in the cold for 30—60 seconds in the cold. This is 
repeated 3—5 times, always ending with the cold water. 


If two tubs are not handy, the patient may sit in a hot 
bath (up to the navel). Then the patient stands up in the 
water and pulls a cold towel between the legs and over 
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KEY TERMS 


pH—A standard laboratory test that measures how 
acidic or alkaline a solution is. 


Saline solution—Another word for salt water. 


the pelvis in front and back. The cold towel is held in 
place for up to 60 seconds. Then the patient should sit 
back into the hot bath, and repeat the process 3-5 times, 
ending with the cold towel. 


Preparation 


The bath should be filled with 3—4 in (8—10cm) of 
water. For most conditions, nothing else should be added 
(no bubble bath or oil). 


Aftercare 


The area should be carefully patted dry and, if nec- 
essary, clean dressings should be applied. 
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Risks 


Sitz baths pose almost no risk. On rare occasions, 
patients can feel dizzy or experience rapid heart beat 
because of blood vessel dilation. 


Normal results 


Swelling goes down; discomfort is eased; healing is 
promoted. 


Carol A. Turkington 


i Sjégren’s syndrome 


Definition 


Sj6gren’s syndrome is a disorder where the mouth 
and eyes become extremely dry. Sjogren’s syndrome is 
often associated with other autoimmune disorders. 


Description 


Like other autoimmune disorders, Sj6gren’s syn- 
drome occurs when the body’s immune system mistaken- 
ly begins treating parts of the body as foreign invaders. 
While the immune cells should attack and kill invaders 
like bacteria, viruses, and fungi, these cells should not 
attack the body itself. In autoimmune disorders, however, 
cells called antibodies see tissues of the body as foreign, 
and help to start a chain of events that results in damage 
and destruction of those tissues. 


There are three types of Sj6gren’s syndrome. Prima- 
ry Sjogren’s syndrome occurs by itself, with no other 
associated disorders. Secondary Sjégren’s syndrome 
occurs along with other autoimmune disorders, like sys- 
temic lupus erythematosus, rheumatoid arthritis, scle- 
roderma, vasculitis, or polymyositis. When the disorder 
is limited to involvement of the eyes, with no other organ 
or tissue involvement evident, it is called sicca complex. 


Women are about nine times more likely to suffer 
from Sjégren’s syndrome than are men. It affects all age 
groups, although most patients are diagnosed when they 
are between 40 and 55 years old. Sjégren’s syndrome is 
commonly associated with other autoimmune disorders. 
In fact, 30% of patients with certain autoimmune disor- 
ders will also have Sj6gren’s syndrome. 


Causes and symptoms 


The cause of Sj6gren’s syndrome has not been clearly 
defined, but several causes are suspected. The syndrome 
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sometimes runs in families. Other potential causes include 
hormonal factors (since there are more women than men 
with the disease) and viral factors. The viral theory sug- 
gests that the immune system is activated in response to a 
viral invader, but then fails to turn itself off. Some other 
immune malfunction then causes the overly active 
immune system to begin attacking the body’s own tissues. 


The main problem in Sjégren’s syndrome is dryness. 
The salivary glands are often attacked and slowly 
destroyed, leaving the mouth extremely dry and sticky. 
Swallowing and talking become difficult. Normally, the 
saliva washes the teeth clean. Saliva cannot perform this 
function in Sj6gren’s syndrome, so the teeth develop 
many cavities and decay quickly. The parotid glands pro- 
duce the majority of the mouth’s saliva. They are located 
lying over the jaw bones behind the area of the cheeks 
and in front of the ears, and may become significantly 
enlarged in Sjégren’s syndrome. 


The eyes also become extremely dry as the tear 
glands (called glands of lacrimation) are slowly destroyed. 
Eye symptoms include itching, burning, redness, 
increased sensitivity to light, and thick secretions gather- 
ing at the eye corners closest to the nose. The cornea may 
have small irritated pits in its surface (ulcerations). 


Destruction of glands in other areas of the body may 
cause a variety of symptoms. In the nose, dryness may 
result in nosebleeds. In the rest of the respiratory tract, 
the rates of ear infection, hoarseness, bronchitis, and 
pneumonia may increase. Vaginal dryness can be quite 
uncomfortable. Rarely, the pancreas may slow produc- 
tion of enzymes important for digestion. The kidney may 
malfunction. About 33% of all patients with Sjogren’s 
syndrome have other symptoms unrelated to gland 
destruction. These symptoms include fatigue, decreased 
energy, fevers, muscle aches and pains, and joint pain. 


Patients who also have other autoimmune diseases 
will suffer from the symptoms specific to those conditions. 


Diagnosis 

Diagnosis of Sjégren’s syndrome is based on the 
patient having at least three consecutive months of both- 
ersome eye and/or mouth dryness. A variety of tests can 
then be done to determine the quantity of tears produced, 
the quantity of saliva produced, and the presence or 
absence of antibodies that could be involved in the 
destruction of glands. 


Treatment 


There is no cure for Sjégren’s syndrome. Instead, 
treatment usually attempts to reduce the discomfort and 
complications associated with dryness of the eyes and 
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Skin biopsy 


KEY TERMS 


Autoimmune disorder—A disorder in which the 
body’s immune cells mistake the body’s own tis- 
sues as foreign invaders; the immune cells then 
work to destroy tissues in the body. 


Cornea—A transparent structure of the eye over 
the iris and pupil; light must pass through the 
cornea to make vision possible. 


Immune system—The complex network of organs 
and blood cells that protect the body from foreign 
invaders, like bacteria, viruses, and fungi. 


mouth (and other areas). Artificial tears are available, and 
may need to be used up to every 30 minutes. By using 
these types of products, the patient is more comfortable 
and avoids the complications associated with eyes that 
are overly dry. Dry mouth is treated by sipping fluids 
slowly but constantly throughout the day. Sugarless 
chewing gum can also be helpful. An artificial saliva is 
available for use as a mouthwash. Careful dental hygiene 
is important in order to avoid tooth decay, and it is wise 
for patients to decrease sugar intake. Vaginal dryness can 
be treated with certain gel preparations. Steroid medica- 
tions may be required when other symptoms of autoim- 
mune disorders complicate Sjégren’s syndrome. Howev- 
er, these medications should be avoided when possible 
because they may make the cornea thin and even more 
susceptible to injury. 


Prognosis 


The prognosis for patients with primary Sjégren’s 
syndrome is particularly good. Although the condition is 
quite annoying, serious complications rarely occur. The 
prognosis for patients with secondary Sjégren’s syn- 
drome varies since it depends on the prognosis for the 
accompanying autoimmune disorder. 


Prevention 


Since the cause of Sj6gren’s syndrome is unknown, 
there are no known ways to prevent this syndrome. 


Resources 


BOOKS 
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3064 


Talal, N., et al. Sjégren’s syndrome: Clinical and Immunologi- 
cal Aspects. Berlin: Springer, 1987. 


PERIODICALS 

Moutsopoulos, H. M., and P. G. Vlachoyiannopoulos. “What 
Would I Do If I Had Sjögren’s syndrome?” Rheumatology 
Review 2 (1993): 17+. 

Moutsopoulos, H. M., and P. Youinou. “New Developments in 
Sjögren’s syndrome.” Current Opinion in Rheumatology 3 
(1991): 815+. 


Rosalyn Carson-DeWitt, MD 


Skeletal traction see Traction; 
Immobilization 


Skin abrasion see Skin resurfacing 
Skin allergy test see Allergy tests 


f Skin biopsy 


Definition 


A skin biopsy is a procedure in which a small piece 
of living skin is removed from the body for examination, 
usually under a microscope, to establish a precise diag- 
nosis. Skin biopsies are usually brief, straightforward 
procedures performed by a skin specialist (dermatolo- 
gist) or family physician. 


Purpose 


The word biopsy is taken from Greek words that 
mean “to view life.” The term describes what a specialist 
in identifying diseases (pathologist) does with tissue 
obtained from a skin biopsy. The pathologist visually 
examines the tissue under a microscope. 


A skin biopsy is used to make a diagnosis of many 
skin disorders. Information from the biopsy also helps 
the doctor choose the best treatment for the patient. 


Doctors perform skin biopsies to: 
e make a diagnosis 


* confirm a diagnosis made from the patient’s medical 
history and a physical examination 


e check whether a treatment prescribed for a previously 
diagnosed condition is working 


e check the edges of tissue removed with a tumor to make 
certain it contains all the diseased tissue 


Skin biopsies also can serve a therapeutic purpose. 
Many skin abnormalities (lesions) can be removed com- 
pletely during the biopsy procedure. 
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Precautions 


A patient taking aspirin or another blood thinner 
(anticoagulant) may be asked to stop taking them a week 
or more before the skin biopsy. This adjustment in med- 
ication will prevent excessive bleeding during the proce- 
dure and allow for normal blood clotting. 


Some patients are allergic to lidocaine, the numbing 
agent most frequently used during a skin biopsy. The 
doctor can usually substitute another anesthetic agent. 


Description 


The first part of the skin biopsy test is obtaining a 
sample of tissue that best represents the lesion being 
evaluated. Many biopsy techniques are available. The 
choice of technique and precise location from which to 
take the biopsy material are determined by factors such 
as the type and shape of the lesion. Biopsies can be clas- 
sified as excisional or incisional. In excisional biopsy, the 
lesion is completely removed; in incisional biopsy, a por- 
tion of the lesion is removed. 


The most common biopsy techniques are: 


e Shave biopsy. A scalpel or razor blade is used to shave 
off a thin layer of the lesion parallel to the skin. 


e Punch biopsy. A small cylindrical punch is screwed into 
the lesion through the full thickness of the skin and a 
plug of tissue is removed. A stitch or two may be need- 
ed to close the wound. 


e Scalpel biopsy. A scalpel is used to make a standard 
surgical incision or excision to remove tissue. This 
technique is most often used for large or deep lesions. 
The wound is closed with stitches. 


e Scissors biopsy. Scissors are used to snip off surface 
(superficial) skin growths and lesions that grow from a 
stem or column of tissue. Such growths are sometimes 
seen on the eyelids or neck. 


After the biopsy tissue is removed, bleeding may be 
controlled by applying pressure or by burning with elec- 
tricity or chemicals. Antibiotics often are applied to the 
wound to prevent infection. Stitches may be placed in the 
wound, or the wound may be bandaged and allowed to 
heal on its own. 


The second part of the skin biopsy test is handling 
and examining the tissue sample. Drying and structural 
damage to the tissue sample must be prevented, so it 
should be placed immediately in an appropriate preserva- 
tive, such as formaldehyde. 


The pathologist can use a variety of laboratory tech- 
niques to process the biopsy tissue. Tissue stains and sev- 
eral different kinds of microscopes are used. Because 
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KEY TERMS 


Benign—Noncancerous. 


Dermatitis—A skin disorder that causes inflamma- 
tion, that is, redness, swelling, heat, and pain. 


Dermatologist—A doctor who specializes in skin 
care and treatment. 


Dermatosis—A noninflammatory skin disorder. 
Lesion—An area of abnormal or injured skin. 
Malignant—Cancerous. 


Pathologist—A person who specializes in studying 
diseases. In particular, this person examines the 
structural and functional changes in the tissues 
and organs of the body that are caused by disease 
or that cause disease themselves. 


there are many skin disorders (broadly called dermatosis 
and dermatitis), the pathologist has extensive training in 
their accurate identification. Cases of melanoma, the most 
malignant kind of skin cancer, have almost tripled in the 
past 30 years. Because melanoma grows very rapidly in 
the skin, quick and accurate diagnosis is important. 


Preparation 


The area of the biopsy is cleansed thoroughly with 
alcohol or a disinfectant containing iodine. Sterile cloths 
(drapes) may be positioned, and a local anesthetic, usual- 
ly lidocaine, is injected into the skin near the lesion. 
Sometimes the anesthetic contains epinephrine, a drug 
that helps reduce bleeding during the biopsy. Sterile 
gloves and surgical instruments are always used to 
reduce the risk of infection. 


Aftercare 


If stitches have been placed, they should be kept 
clean and dry until removed. Stitches are usually removed 
five to 10 days after the biopsy. Sometimes the patient is 
instructed to put protective ointment on the stitches before 
showering. Wounds that have not been stitched should be 
cleaned with soap and water daily until they heal. Adhe- 
sive strips should be left in place for two to three weeks. 
Pain medications usually are not necessary. 


Risks 


Infection and bleeding occur rarely after skin biopsy. 
If the skin biopsy may leave a scar, the patient usually is 
asked to give informed consent before the test. 
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Skin cancer, non-melanoma 


Normal results 


The biopsy reveals normal skin layers. 


Abnormal results 


The biopsy reveals a noncancerous (benign) or can- 
cerous (malignant) lesion. Benign lesions may require 
treatment. 


Resources 


BOOKS 

Goldsmith, Lowell A., et al. Adult and Pediatric Dermatology: 
A Color Guide to Diagnosis and Treatment. Philadelphia: 
S. A. Davis Co., 1997. 

Graham-Brown, Robin, and Tony Burns. Lecture Notes on 
Dermatology. 7th ed. Cambridge, MA: Blackwell Science 
Inc., 1996. 

Robinson, June K., et al. Atlas of Cutaneous Surgery. Philadel- 
phia: W. B. Saunders Co., 1996. 

Wheeland, Ronald. Cutaneous Surgery. Philadelphia: W. B. 
Saunders Co., 1994. 
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American Academy of Dermatology. 930 N. Meacham Road, 
P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 330- 
0230. <http://www.aad.org>. 
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Skin cancer see Melanoma 


i Skin cancer, non-melanoma 


Definition 


Non-melanoma skin cancer is a malignant growth 
of the external surface or epithelial layer of the skin. 


Description 


Skin cancer is the growth of abnormal cells capable 
of invading and destroying other associated skin cells. 
Skin cancer is often subdivided into either melanoma or 
non-melanoma. Melanoma is a dark-pigmented, usually 
malignant tumor arising from a skin cell capable of 
making the pigment melanin (a melanocyte). Non- 
melanoma skin cancer most often originates from the 
external skin surface as a squamous cell carcinoma or a 
basal cell carcinoma. 
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The cells of a cancerous growth originate from a sin- 
gle cell that reproduces uncontrollably, resulting in the 
formation of a tumor. Exposure to sunlight is document- 
ed as the main cause of almost 800,000 cases of non- 
melanoma skin cancer diagnosed each year in the United 
States. The incidence increases for those living where 
direct sunshine is plentiful, such as near the equator. 


Basal cell carcinoma affects the skin’s basal layer 
and has the potential to grow progressively larger in size, 
although it rarely spreads to distant areas (metastasizes). 
Basal cell carcinoma accounts for 80% of skin cancers 
(excluding melanoma), whereas squamous cell cancer 
makes up about 20%. Squamous cell carcinoma is a 
malignant growth of the external surface of the skin. 
Squamous cell cancers metastasize at a rate of 2-6%, 
with up to 10% of lesions affecting the ear and lip. 


Causes and symptoms 


Cumulative sun exposure is considered a significant 
risk factor for non-melanoma skin cancer. There is evi- 
dence suggesting that early, intense exposure causing 
blistering sunburn in childhood may also play an impor- 
tant role in the cause of non-melanoma skin cancer. Basal 
cell carcinoma most frequently affects the skin of face, 
with next most common sites being the ears, the backs of 
the hands, the shoulders, and the arms. It is prevalent in 
both sexes and most commonly occurs in people over 40. 


Basal cell carcinoma usually appears as a small skin 
lesion that persists for at least three weeks. This form of 
non-melanoma looks flat and waxy, with the edges of the 
lesion translucent and rounded. The edges also contain 
small, fresh blood vessels. An ulcer found in the center 
gives the lesion a dimpled appearance. Basal cell carci- 
noma lesions vary from 0.16—0.2 (4—6 mm) in size, but 
can slowly grow larger if untreated. 


Squamous cell carcinoma also involves skin exposed 
to the sun, such as the face, ears, hands or arms. This 
form of non-melanoma is also most common among peo- 
ple over 40. Squamous cell carcinoma presents itself as a 
small, scaling, raised bump on the skin with a crusting 
ulcer in the center, but without pain and itching. 


Basal cell and squamous cell carcinomas can grow 
more easily when people have a suppressed immune sys- 
tem because they are taking immunosuppressive drugs or 
are exposed to radiation. Some people must take 
immunosuppressive drugs to prevent the rejection of a 
transplanted organ or because they have a disease in 
which the immune system attacks the body’s own tissues 
(autoimmune illnesses); others may need radiation ther- 
apy to treat another form of cancer. Because of this, 
everyone taking these immunosuppressive drugs or 
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receiving radiation treatments should undergo complete 
skin examination at regular intervals. If proper treatment 
is delayed and the tumor continues to grow, the tumor 
cells can spread (metastasize) to muscle, bone, nerves, 
and possibly the brain. 


Diagnosis 


To diagnose skin cancer, doctors must carefully 
examine the lesion and ask the patient about how long it 
has been there, whether it itches or bleeds, and other 
questions about the patient’s medical history. If skin can- 
cer cannot be ruled out, a sample of the tissue is removed 
and examined under a microscope (a biopsy). A definitive 
diagnosis of squamous or basal cell cancer can only be 
made with microscopic examination of the tumor cells. 
Once skin cancer has been diagnosed, the stage of the dis- 
ease’s development is determined. The information from 
the biopsy and staging allows the physician and patient to 
plan for treatment and possible surgical intervention. 


Treatment 


A variety of treatment options are available for those 
diagnosed with non-melanoma skin cancer. Some carci- 
nomas can be removed by cryosurgery, the process of 
freezing with liquid nitrogen. Uncomplicated and previ- 
ously untreated basal cell carcinoma of the trunk and 
arms is often treated with curettage and electrodesicca- 
tion, which is the scraping of the lesion and the destruc- 
tion of any remaining malignant cells with an electrical 
current. Removal of a lesion layer-by-layer down to nor- 
mal margins (Moh’s surgery) is an effective treatment for 
both basal and squamous cell carcinoma. Radiation ther- 
apy is best reserved for older, debilitated patients or 
when the tumor is considered inoperable. Laser therapy 
is sometimes useful in specific cases; however, this form 
of treatment is not widely used to treat skin cancer. 


Alternative treatment 


Alternative medicine aims to prevent, rather than 
treat, skin cancer. Vitamins have been shown to prevent 
sunburn and, possibly, skin cancer. Some dermatologists 
have suggested that taking vitamins E and C may help 
prevent sunburn. In one particular study, men and women 
took these vitamins for eight days prior to being exposed 
to ultraviolet light. The researchers found that those who 
consumed vitamins required about 20% more ultraviolet 
light to induce sunburn than did people who didn’t take 
vitamins. This is the first study that indicates the oral use 
of vitamins E and C increases resistance to sunburn. 
These antioxidants are thought to reduce the risk of skin 
cancer, and are expected to provide protection from the 
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A close up image of a precancerous mole that could devel- 
op into a melanoma. Melanomas arise from pigment-pro- 
ducing cells, while non-melanoma skin cancer arises from 
squamous cells or basal cells. (Custom Medical Stock Photo. 
Reproduced by permission.) 


sun even in lower doses. Other anitoxidant nutrients, 
including beta carotene, selenium, zinc, and the bio- 
flavonoid quercetin, antioxidant herbs as bilberry (Vac- 
cinium myrtillus), hawthorn (Crataegus laevigata), 
tumeric (Curcuma longa), and ginkgo (Ginkgo biloba) 
may also help prevent skin cancer. 


Prognosis 


Both squamous and basal cell carcinoma are curable 
with appropriate treatment. Early detection remains criti- 
cal for a positive prognosis. 


Prevention 


Avoiding exposure to the sun reduces the incidence 
of non-melanoma skin cancer. Sunscreen with a sun-pro- 
tective factor of 15 or higher is helpful in prevention, 
along with a hat and clothing to shield the skin from sun 
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Skin culture 


KEY TERMS 


Autoimmune—Pertaining to an immune response 
by the body against one of its own tissues or types 
of cells. 


Curettage—The removal of tissue or growths by 
scraping with a curette. 


Dermatologist—A physician specializing in the 
branch of medicine concerned with skin. 


Electrodesiccation—To make dry, dull, or lifeless 
with the use of electrical current. 


Lesion—A patch of skin that has been infected or 
diseased. 


damage. People should examine their skin monthly for 
unusual lesions, especially if previous skin cancers have 
been experienced. 


Resources 
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| Skin culture 


Definition 


A skin culture is a test that is done to identify the 
microorganism (bacteria, fungus, or virus) causing a skin 
infection and to determine the antibiotic or other treat- 
ment that will effectively treat the infection. 


Purpose 


Microorganisms can infect healthy skin, but more 
often they infect skin already damaged by an injury or 
abrasion. Skin infections are contagious and, if left 
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untreated, can lead to serious complications. A culture 
enables a physician to diagnose and treat a skin infection. 


Description 


Several groups of microorganisms cause skin infec- 
tions: bacteria, fungi (molds and yeast), and viruses. Based 
on the appearance of the infection, the physician deter- 
mines what group of microorganisms is likely causing the 
infection, then he or she collects a specimen for one or 
more types of cultures. A sample of material—such as 
skin cells, pus, or fluid—is taken from the infection site, 
placed in a sterile container, and sent to the laboratory. In 
the laboratory, each type of culture is handled differently. 


Bacterial infections are the most common. Bacteria 
cause lesions, ulcers, cellulitis, and boils. Pyoderma are 
pus-containing skin infections, such as impetigo, caused 
by Staphylococcus or group A Streptococcus bacteria. To 
culture bacteria, a portion of material from the infection 
site is spread over the surface of a culture plate and 
placed in an incubator at body temperature for one to two 
days. Bacteria in the skin sample multiply and appear on 
the plates as visible colonies. They are identified by not- 
ing the appearance of their colonies, and by performing 
biochemical tests and a Gram’s stain. 


The Gram’s stain is done by smearing part of a colony 
onto a microscope slide. After it dries, the slide is colored 
with purple and red stains, then examined under a micro- 
scope. The color of stain picked up and retained by the bac- 
teria (purple or red), their shape (such as round or rectan- 
gle), and their size provide valuable clues as to their identity. 


A sensitivity test, also called antibiotic susceptibility 
test, is also done. The bacteria are tested against different 
antibiotics to determine which will effectively treat the 
infection by killing the bacteria. 


Fungal cultures are done less frequently. A group of 
fungi called dermatophytes cause a skin infection called 
ringworm. Yeast causes an infection called thrush. These 
infections are usually diagnosed using a method other 
than culture, such as the KOH test. A culture is done only 
when specific identification of the mold or yeast is neces- 
sary. The specimen is spread on a culture plate designed 
to grow fungi, then incubated. Several different biochemi- 
cal tests and stains are used to identify molds and yeasts. 


Viruses, such as herpes, can also cause skin infec- 
tions. Specimens for viral cultures are mixed with com- 
mercially-prepared animal cells in a test tube. Character- 
istic changes to the cells caused by the growing virus 
help identify the virus. 


Results for bacterial cultures are usually available in 
one to three days. Cultures for fungi and viruses may 
take longer—up to three weeks. Cultures are covered by 
insurance. 
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KEY TERMS 


Pyoderma—A pus-containing skin infection, such 
as impetigo, caused by Staphylococcus or group A 
Streptococcus bacteria. 


Sensitivity test—A test that determines which 
antibiotics will treat an infection by killing the 
bacteria. 


Preparation 


After cleaning the infected area with sterile saline 
and alcohol, the physician collects skin cells, pus, or 
fluid using a needle or swab. If necessary, the physician 
will open a lesion to collect the specimen. To collect a 
specimen for a fungal culture, the physician uses a 
scalpel to scrape skin cells into a sterile container. 


Normal results 


Many types of microorganisms are normally found 
on a person’s skin. Presence of these microorganisms is 
noted on a skin culture report as “normal flora.” 


Abnormal results 


A microorganism is considered to be a cause of the 
infection if it is either the only or predominant microor- 
ganism that grew, if it grew in large numbers, or if it is 
known to produce infection. 


Resources 


BOOKS 

A Manual of Laboratory and Diagnostic Tests. 5th ed. Ed. 
Francis Fishback. Philadelphia: Lippincott, 1996. 

Fitzpatrick, Thomas B., et al., ed. Dermatology in General 
Medicine. New York: McGraw-Hill, Inc., 1993. 
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Carroll, John A. “Common Bacterial Pyodermas.” Postgradu- 
ate Medicine (Sept. 1996): 311-322. 
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I Skin grafting 


Definition 


Skin grafting is a surgical procedure by which skin 
or skin substitute is placed over a burn or non-healing 
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wound to permanently replace damaged or missing skin 
or provide a temporary wound covering. 


Purpose 


Wounds such as third-degree burns must be cov- 
ered as quickly as possible to prevent infection or loss of 
fluid. Wounds that are left to heal on their own can con- 
tract, often resulting in serious scarring; if the wound is 
large enough, the scar can actually prevent movement of 
limbs. Non-healing wounds, such as diabetic ulcers, 
venous ulcers, or pressure sores, can be treated with skin 
grafts to prevent infection and further progression of the 
wounded area. 


Precautions 


Skin grafting is generally not used for first- or sec- 
ond-degree burns, which generally heal with little or no 
scarring. Also, the tissue for grafting and the recipient 
site must be as sterile as possible to prevent later infec- 
tion that could result in failure of the graft. 


Description 


The skin is the largest organ of the human body. It 
consists of two main layers: the epidermis is the outer 
layer, sitting on and nourished by the thicker dermis. 
These two layers are approximately 0.04-0.08 in (1-2 
mm) thick. The epidermis consists of an outer layer of 
dead cells, which provides a tough, protective coating, 
and several layers of rapidly dividing cells called ker- 
atinocytes. The dermis contains the blood vessels, 
nerves, sweat glands, hair follicles, and oil glands. The 
dermis consists mainly of connective tissue, primarily 
the protein collagen, which gives the skin its flexibility 
and provides structural support. Fibroblasts, which make 
collagen, are the main cell type in the dermis. 


Skin protects the body from fluid loss, aids in tem- 
perature regulation, and helps prevent disease-causing 
bacteria or viruses from entering the body. Skin that is 
damaged extensively by burns or non-healing wounds 
can compromise the health and well-being of the patient. 
More than 50,000 people are hospitalized for burn treat- 
ment each year in the United States, and 5,500 die. 
Approximately 4 million people suffer from non-healing 
wounds, including 1.5 million with venous ulcers and 
800,000 with diabetic ulcers, which result in 55,000 
amputations per year in the United States. 


Skin for grafting can be obtained from another area 
of the patient’s body, called an autograft, if there is 
enough undamaged skin available, and if the patient is 
healthy enough to undergo the additional surgery 
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Skin grafting 


This skin graft is ready for application. (Photograph by Ted Horowitz, The Stock Market. Reproduced by permission.) 


required. Alternatively, skin can be obtained from anoth- 
er person (donor skin from cadavers is frozen, stored, 
and available for use), called an allograft, or from an ani- 
mal (usually a pig), called a xenograft. Allografts and 
xenografts provide only temporary covering—they are 
rejected by the patient’s immune system within seven to 
10 days and must be replaced with an autograft. 


A split-thickness skin graft takes mainly the epider- 
mis and a little of the dermis, and usually heals within 
several days. The wound must not be too deep if a split- 
thickness graft is going to be successful, since the blood 
vessels that will nourish the grafted tissue must come 
from the dermis of the wound itself. 


A full-thickness graft involves both layers of the 
skin. Full-thickness autografts provide better contour, 
more natural color, and less contraction at the grafted 
site. The main disadvantage of full-thickness skin grafts 
is that the wound at the donor site is larger and requires 
more careful management; often a split-thickness graft 
must be used to cover the donor site. 


A composite skin graft is sometime used, consisting 
of combinations of skin and fat, skin and cartilage, or 
dermis and fat. Composite grafts are used where three- 
dimensional reconstruction is necessary. For example, a 


3070 


wedge of ear containing skin and cartilage can be used to 
repair the nose. 


Several artificial skin products are available for burns 
or non-healing wounds. Unlike allographs and xenographs, 
these products are not rejected by the patient’s body and 
actually encourage the generation of new tissue. Artificial 
skin usually consists of a synthetic epidermis and a colla- 
gen-based dermis. This artificial dermis, the fibers of which 
are arranged in a lattice, acts as a template for the formation 
of new tissue. Fibroblasts, blood vessels, nerve fibers, and 
lymph vessels from surrounding healthy tissue cross into 
the collagen lattice, which eventually degrades as these 
cells and structures build a new dermis. The synthetic epi- 
dermis, which acts as a temporary barrier during this 
process, is eventually replaced with a split-thickness auto- 
graft or with an epidermis cultured in the laboratory from 
the patient’s own epithelial cells. The cost for the synthetic 
products in about $1,000 for a 40-in (100-cm) square piece 
of artificial skin, in addition to the costs of the surgery. This 
procedure is covered by insurance. 


Aftercare 
Once a skin graft has been put in place, even after it 


has healed, it must be maintained carefully. Patients who 
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Upper eyelid 


Nasolabial groove 


Skin grafting is a surgical procedure by which skin or a skin substitute is placed over a burn or non-healing wound to replace 
the damaged skin or provide a temporary wound covering. Skin for grafting can be obtained from another area of the 
patient’s body, such as the face and neck, as shown in the illustration above. (Illustration by Electronic Illustrators Group.) 


have grafts on their legs should remain in bed for seven 
to 10 days, with their legs elevated. For several months, 
the patient should support the graft with an Ace bandage 
or Jobst stocking. Grafts in other areas of the body 
should be similarly supported after healing to decrease 
the amount of contracture. 


Grafted skin does not contain sweat or oil glands, and 
should be lubricated daily for two to three months with a 
bland oil (e.g., mineral oil) to prevent drying and cracking. 


Risks 


The risks of skin grafting include those inherent in 
any surgical procedure that involves anesthesia. These 
include reactions to the medications, problems breathing, 
bleeding, and infection. In addition, the risks of an allo- 
graft procedure include transmission of infectious disease. 


Normal results 


A skin graft should provide significant improvement 
in the quality of the wound site, and may prevent the seri- 
ous complications associated with burns or non-healing 
wounds. 


Abnormal results 


Failure of a graft can result from poor blood flow, 
swelling, or infection. 
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Skin lesion removal 


KEY TERMS 


Allograft—tTissue that is taken from one person’s 
body and grafted to another person. 


Autograft—Tissue that is taken from one part of a 
person's body and transplanted to a different part 
of the same person. 


Collagen—A protein that provides structural sup- 
port; the main component of connective tissue. 


Dermis—The underlayer of skin, containing blood 
vessels, nerves, hair follicles, and oil and sweat 
glands. 


Epidermis—The outer layer of skin, consisting of a 
layer of dead cells that perform a protective func- 
tion and a second layer of dividing cells. 


Fibroblasts—A type of cell found in connective 
tissue; produces collagen. 


Keratinocytes—Cells found in the epidermis. The 
keratinocytes at the outer surface of the epidermis 
are dead and form a tough protective layer. The 
cells underneath divide to replenish the supply. 


Xenograft—Tissue that is transplanted from one 
species to another (e.g., pigs to humans). 


i Skin lesion removal 


Definition 


Skin lesion removal employs a variety of techniques, 
from relatively simple biopsies to more complex surgical 
excisions, to remove lesions that range from benign 
growths to malignant melanoma. 


Purpose 


Sometimes the purpose of skin lesion removal is to 
excise an unsightly mole or other cosmetically unattrac- 
tive skin growth. Other times, physicians will remove a 
skin lesion to make certain it is not cancerous, and, if it 
proves cancerous, to prevent its spread to other parts of 
the body. 


Precautions 


Most skin lesion removal procedures require few 
precautions. The area to be treated is cleaned before the 
procedure with alcohol or another antibacterial prepara- 
tion, but generally it is not necessary to use a sterile oper- 
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ating room. Most procedures are performed on an outpa- 
tient basis, using a local anesthetic. Some of the more 
complex procedures may require specialized equipment 
available only in an outpatient surgery center. Most of 
the procedures are not highly invasive and, frequently, 
can be well-tolerated by young and old patients, as well 
as those with other medical conditions. 


Description 


A variety of techniques are used to remove skin 
lesions. The particular technique selected will depend on 
such factors as the seriousness of the lesion, its location, 
and the patient’s ability to tolerate the procedure. Some of 
the simpler techniques, such as a biopsy or cryosurgery, 
can be performed by a primary care physician. Some of 
the more complex techniques, such as excision with a 
scalpel, electrosurgery, or laser surgery, are typically per- 
formed by a dermatologic surgeon, plastic surgeon, or 
other surgical specialist. Often, the technique selected will 
depend on how familiar the physician is with the proce- 
dure and how comfortable he or she is with performing it. 


Biopsy 


In this procedure, the physician commonly injects a 
local anesthetic at the site of the skin lesion, then 
removes a sample of the lesion, so that a definite diagno- 
sis can be made. The sample is sent to a pathology labo- 
ratory, where it is examined under a microscope. Certain 
characteristic skin cells, and their arrangement in the 
skin, offer clues to the type of skin lesion, and whether it 
is cancerous or otherwise poses danger. Depending on 
the results of the microscopic examination, additional 
surgery may be scheduled. 


A variety of methods are used to obtain a skin biop- 
sy. The physician may use a scalpel to cut a piece or 
remove all of the lesion for examination. Lesions that are 
confined to the surface may be sampled with a shave 
biopsy, where the physician holds a scalpel blade parallel 
to the surface of the skin and slides the blade across the 
base of the lesion, removing a sample. Some physicians 
use a single-edge razor blade for this, instead of a 
scalpel. A physician may also perform a punch biopsy, in 
which a small circular punch removes a plug of skin. 


Excision 


When excising a lesion, the physician attempts to 
remove it completely by using a scalpel to cut the shape 
of an ellipse around the lesion. Leaving an elliptical 
wound, rather than a circular wound, makes it easier to 
insert stitches. If a lesion is suspected to be cancerous, 
the physician will not cut directly around the lesion, but 
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will attempt to also remove a healthy margin of tissue 
surrounding it. This is to ensure that no cancerous cells 
remain, which would allow the tumor to reappear. To 
prevent recurrence of basal and squamous cell skin can- 
cers, experts recommend a margin of 0.08—0.16 in (2—4 
mm) for malignant melanoma, the margin may be 1.2 in 
(3 cm) or more. 


Destruction 


Not all lesions need to be excised. A physician may 
simply seek to destroy the lesion using a number of 
destructive techniques. These techniques do not leave 
sufficient material to be examined by a pathologist, how- 
ever, and are best used in cases where a visual diagnosis 
is certain. 


e Cryosurgery. This technique employs an extremely cold 
liquid or instrument to freeze and destroy abnormal 
skin cells that require removal. Liquid nitrogen is the 
most commonly used cryogen. It is typically sprayed 
on the lesion in several freeze-thaw cycles to ensure 
adequate destruction of the lesion. 


e Curettage. In this procedure, an instrument with a cir- 
cular cutting loop at the end is drawn across the lesion, 
starting at the middle and moving outward. With suc- 
cessive strokes, the physician scrapes portions of the 
lesion away. Sometimes a physician will use the curet 
to reduce the size of the lesion before turning to another 
technique to finish removing it. 


e Electrosurgery. This utilizes an alternating current to 
selectively destroy skin tissue. Depending on the type 
of current and device used, physicians may use electro- 
surgical equipment to dry up surface lesions (elec- 
trodessication), to burn off the lesion (electrocoagula- 
tion), or to cut the lesion (electrosection). One advan- 
tage of electrosurgery is that it minimizes bleeding. 


Mohs’ micrographic surgery 


The real extent of some lesions may not be readily 
apparent to the eye, making it difficult for the surgeon to 
decide where to make incisions. If some cancer cells are 
left behind, for example, the cancer may reappear or 
spread. In a technique called Mohs’ micrographic surgery, 
surgeons begin by removing a lesion and examining its 
margins under a microscope for evidence of cancer. If 
cancerous cells are found, the surgeon then removes 
another ring of tissue and examines the margins again. 
The process is repeated until the margins appear clear of 
cancerous cells. The technique is considered ideal for 
aggressive tumors in areas such as the nose or upper lip, 
where an excision with wide margins may be difficult to 
repair, and may leave a cosmetically poor appearance. 
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Lasers 


Laser surgery is now applied to a variety of skin 
lesions, ranging from spider veins to more extensive blood 
vessel lesions called hemangiomas. Until recently, CO, 
lasers were among the more common laser devices used 
by physicians, primarily to destroy skin lesions. Other 
lasers, such as the Nd:YAG and flashlamp-pumped pulse 
dye laser have been developed to achieve more selective 
results when used to treat vascular lesions, such as heman- 
giomas, or pigmented lesions, such as café-au-lait spots. 


Preparation 


No extensive preparation is required for skin lesion 
removal. Most procedures can be performed on an outpa- 
tient basis with a local anesthetic. The lesion and sur- 
rounding area is cleaned with an antibacterial compound 
before the procedure. A sterile operating room is not 
required. 


Aftercare 


The amount of aftercare will vary, depending on the 
skin lesion removal technique. For biopsy, curettage, 
cryosurgery, and electrosurgery procedures, the patient is 
told to keep the wound clean and dry. Healing will take at 
least several weeks, and may take longer, depending on 
the size of the wound and other factors. Healing times 
will also vary with excisions and with Mohs’ micro- 
graphic surgery, particularly if a skin graft or skin flap is 
needed to repair the resulting wound. Laser surgery may 
produce changes in skin coloration that often resolve in 
time. Pain is usually minimal following most outpatient 
procedures, so pain medicines are not routinely pre- 
scribed. Some areas of the body, such as the scalp and 
fingers, can be more painful than others, however, and a 
pain medicine may be required. 


Risks 


All surgical procedures present risk of infection. 
Keeping the wound clean and dry can minimize the risk. 
Antibiotics are not routinely given to prevent infection 
in skin surgery, but some doctors believe they have a 
role. Other potential complications include: 


e bleeding below the skin, which may create a hematoma 
and sometimes requires the wound to be reopened and 
drained, 


* temporary or permanent nerve damage resulting from 
excision in an area with extensive and shallow nerve 
branches, 


e wounds that may reopen after they have been stitched 
closed, increasing the risk of infection and scarring. 
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Skin lesions 


KEY TERMS 


Curet—A surgical instrument with a circular cut- 
ting loop at one end. The curet is pulled over the 
skin lesion in repeated strokes to remove one por- 
tion of the lesion at a time. 


Mohs’ micrographic surgery—A surgical tech- 
nique in which successive rings of skin tissue are 
removed and examined under a microscope to 
ensure that no cancer is left. 


Shave biopsy—A method of removing a sample of 
skin lesion so it can be examined by a pathologist. 
A scalpel or razor blade is held parallel to the skin’s 
surface and is used to slice the lesion at its base. 


Normal results 


Depending on the complexity of the skin lesion 
removal procedure, patients can frequently resume their 
normal routine the day of surgery. Healing frequently 
will take place within weeks. Some excisions will require 
later reconstructive procedures to improve the appear- 
ance left by the original procedure. 


Abnormal results 


In addition to the complications outlined above, it is 
always possible that the skin lesion will reappear, requir- 
ing further surgery. 
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[ Skin lesions 


Definition 


A skin lesion is a superficial growth or patch of the 
skin that does not resemble the area surrounding it. 


Description 


Skin lesions can be grouped into two categories: pri- 
mary and secondary. Primary skin lesions are variations 
in color or texture that may be present at birth, such as 
moles or birthmarks, or that may be acquired during a 
person’s lifetime, such as those associated with infec- 
tious diseases (e.g., warts, acne, or psoriasis), allergic 
reactions (e.g., hives or contact dermatitis), or environ- 
mental agents (e.g., sunburn, pressure, or temperature 
extremes). Secondary skin lesions are those changes in 
the skin that result from primary skin lesions, either as a 
natural progression or as a result of a person manipulat- 
ing (e.g., scratching or picking at) a primary lesion. 


The major types of primary lesions are: 


e Macule. A small, circular, flat spot less than 0.4 in (1 cm) 
in diameter. The color of a macule is not the same as that 
of nearby skin. Macules come in a variety of shapes and 
are usually brown, white, or red. Examples of macules 
include freckles and flat moles. A macule more than 0.4 
in (1 cm) in diameter is called a patch. 


Vesicle. A raised lesion less than 0.2 in (5 mm) across 
and filled with a clear fluid. Vesicles that are more than 
0.2 in (5 mm) across are called bullae or blisters. These 
lesions may may be the result of sunburns, insect bites, 
chemical irritation, or certain viral infections, such as 
herpes. 


Pustule. A raised lesion filled with pus. A pustule is 
usually the result of an infection, such as acne, impti- 
geo, or boils. 


Papule. A solid, raised lesion less than 0.4 in (1 cm) 
across. A patch of closely grouped papules more than 
0.4 in (1 cm) across is called a plaque. Papules and 
plaques can be rough in texture and red, pink, or brown 
in color. Papules are associated with such conditions as 
warts, syphilis, psoriasis, seborrheic and actinic ker- 
atoses, lichen planus, and skin cancer. 
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A skin lesion is an abnormal growth or an area of skin that does not resemble the skin surrounding it. The illustrations above 
feature some of the different types of skin lesions. (I//ustration by Electronic Illustrators Group.) 


e Nodule. A solid lesion that has distinct edges and that is 
usually more deeply rooted than a papule. Doctors often 
describe a nodule as “palpable,” meaning that, when 
examined by touch, it can be felt as a hard mass distinct 
from the tissue surrounding it. A nodule more than 0.8 
in (2 cm) in diameter is called a tumor. Nodules are 
associated with, among other conditions, keratinous 
cysts, lipomas, fibromas, and some types of lymphomas. 


e Wheal. A skin elevation caused by swelling that can be 
itchy and usually disappears soon after erupting. 
Wheals are generally associated with an allergic reac- 
tion, such as to a drug or an insect bite. 


e Telangiectasia. Small, dilated blood vessels that appear 
close to the surface of the skin. Telangiectasia is often a 
symptom of such diseases as rosacea or scleroderma. 


The major types of secondary skin lesions are: 


e Ulcer. Lesion that involves loss of the upper portion of 
the skin (epidermis) and part of the lower portion (der- 
mis). Ulcers can result from acute conditions such as 
bacterial infection or trauma, or from more chronic 
conditions, such as scleroderma or disorders involving 
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peripheral veins and arteries. An ulcer that appears as a 
deep crack that extends to the dermis is called a fissure. 


e Scale. A dry, horny build-up of dead skin cells that 
often flakes off the surface of the skin. Diseases that 
promote scale include fungal infections, psoriasis, and 
seborrheic dermatitis. 


e Crust. A dried collection of blood, serum, or pus. Also 
called a scab, a crust is often part of the normal healing 
process of many infectious lesions. 


e Erosion. Lesion that involves loss of the epidermis. 


e Excoriation. A hollow, crusted area caused by scratch- 
ing or picking at a primary lesion. 

e Scar. Discolored, fibrous tissue that permanently 
replaces normal skin after destruction of the dermis. A 
very thick and raised scar is called a keloid. 


e Lichenification. Rough, thick epidermis with exagger- 
ated skin lines. This is often a characteristic of scratch 
dermatitis and atopic dermatitis. 


e Atrophy. An area of skin that has become very thin and 
wrinkled. Normally seen in older individuals and peo- 
ple who are using very strong topical corticosteroid 
medication. 
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Skin lesions 


Causes and symptoms 


Skin lesions can be caused by a wide variety of con- 
ditions and diseases. A tendency toward developing 
moles, freckles, or birthmarks may be inherited. Infec- 
tion of the skin itself by bacteria, viruses, fungi, or para- 
sites is the most common cause of skin lesions. Acne, 
athlete’s foot (tinea pedis), warts, and scabies are exam- 
ples of skin infections that cause lesions. Allergic reac- 
tions and sensitivity to outside environmental factors can 
also lead to the formation of skin lesions. Underlying 
conditions can also precipitate the appearance of skin 
lesions. For example, the decreased sensitivity and poor 
circulation that accompanies diabetes mellitus can con- 
tribute to the formation of extensive ulcers on extremities 
such as the feet. Infections of body’s entire system can 
cause the sudden onset of skin lesions. For example, skin 
lesions are a hallmark symptom of such diseases as 
chicken pox, herpes, and small pox. Cancers affecting 
the skin, including basal cell carcinoma, squamous cell 
carcinoma, malignant melanoma, and Kaposi’s sarco- 
ma, are recognized by their lesions. 


Diagnosis 

Diagnosis of the underlying cause of skin lesions is 
usually based on patient history, characteristics of the 
lesion, and where and how it appears on the patient’s body 
(e.g., pustules confined to the face, neck, and upper back 
can indicate acne, while scales appearing on the scalp and 
face may indicate seborrheic dermatitis). To determine the 
cause of an infection, doctors may also take scrapings or 
swab samples from lesions for examination under a micro- 
scope or for use in bacterial, fungal, or viral cultures. In 
cases where a fungal infection is suspected, a doctor may 
examine a patient’s skin under ultraviolet light using a fil- 
ter device called a Woods light—under these conditions, 
certain species will taken on specific fluorescent colors. 
Dermatologists may also use contrast lighting and sub- 
dued lighting to detect variations in the skin. When 
involvement of the immune system is suspected, doctors 
may order a immunofluorescence test, which detects anti- 
bodies to specific antigens using a fluorescent chemical. In 
cases of contact dermatitis, a condition in which a allergic 
reaction to something irritates the skin, doctors may use 
patch tests, in which samples of specific antigens are intro- 
duced into the skin via a scratch or a needle prick, to deter- 
mine what substances are provoking the reaction. 


The vast majority of skin lesions are noncancerous. 
However, doctors will determine whether or not a partic- 
ular lesion or lesions are cancerous based on observation 
and the results of an excisional or punch biopsy, in which 
a tissue sample is excised for microscopic analysis. Since 
early detection is a key to successful treatment, individu- 
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als should examine their skin on a monthly basis for 
changes to existing moles, the presence of new moles, or 
a change in a certain area of skin. When examining 
moles, factors to look for include: 


e Asymmetry. A normal mole is round, whereas a suspi- 
cious mole is uneven. 


e Border. A normal mole has a clear-cut border with the 
surrounding skin, whereas the edges of a suspect mole 
may be irregular. 


e Color. Normal moles are uniformly tan or brown, but 
cancerous moles may appear as mixtures of red, white, 
blue, brown, purple, or black. 


e Diameter. Normal moles are usually less than 0.2 in (5 
mm) in diameter, a skin lesion greater than this may be 
suspected as cancerous. 


Treatment 


Treatment of skin lesions depends upon the underly- 
ing cause, what type of lesions they are, and the patient’s 
overall health. If the cause of the lesions is an allergic 
reaction, removing the allergen from the patient’s environ- 
ment is the most effective treatment. Topical preparations 
can also be used to clean and protect irritated skin as well 
as to remove dead skin cells and scales. These may come 
in a variety of forms, including ointments, creams, lotions, 
and solutions. Topical antibiotics, fungicides, pediculi- 
cides (agents that kill lice), and scabicides (agents that kill 
the scabies parasite) can be applied to treat appropriate 
skin infections. Oral medications may be taken to address 
systemic infections or conditions. Deeply infected lesions 
may require minor surgery to lance and drain pus. Topical 
agents to sooth irritated skin and reduce inflammation may 
also be applied. Corticosteroids are particularly effective 
in reducing inflammation and itching (puritis). Oatmeal 
baths, baking soda mixtures, and calamine lotion are also 
recommended for the relief of these symptoms. A type of 
corticosteroid may be used to reduce the appearance of 
keloid scars. Absorbent powders may also be used to 
reduce moisture and prevent the spread of infection. In 
cases of ulcers that are slow to heal, pressure dressings 
may be used. At times, surgical removal of a lesion may be 
recommended—this is the usual course of therapy for skin 
cancer. Surgical removal usually involves a simple exci- 
sion under local anesthetic, but it may also be accom- 
plished through freezing (cryotherapy) or laser surgery. 


Prognosis 


Skin lesions such as moles, freckles, and birthmarks 
are a normal part of skin and will not disappear unless 
deliberately removed by a surgical procedure. Lesions 
due to an allergic reaction often subside soon after the 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Corticosteroid—A type of steroid medication that 
helps relieve itching (puritis) and reduce inflam- 
mation. 


Fibroma—A usually benign tumor consisting of 
fiborous tissue. 


Lesion—A possibly abnormal change or difference 
in a tissue or structure, such as the skin. 


Lipoma—A usually benign tumor of fatty tissue. 


Patch test—Test in which different antigens (sub- 
stances that cause an allergic reaction) are intro- 
duced into a patient’s skin via a needle prick or 
scratch and then observed for evidence of an aller- 
gic reaction to one or more of them. Also known 
as a scratch test. 


Woods light—Device that allows only ultraviolet 
light to pass through it. 


offending agent is removed. Healing of lesions due to 
infections or disorders depends upon the type of infection 
or disorder and the overall health of the individual. Prog- 
nosis for skin cancer primarily depends upon whether or 
not the lesion is localized and whether or not it has spread 
to other areas of the body, such as the lymph nodes. In 
cases where the lesion is localized and has not spread to 
other parts of the body, the cure rate is 95—100%. 


Prevention 


Not all skin lesions are preventable; moles and freck- 
les, for example, are benign growths that are common and 
unavoidable. However others can be avoided or mini- 
mized by taking certain precautions. Skin lesions caused 
by an allergic reaction can be avoided by determining 
what the offending agent is and removing it from the 
home or workplace, or, if this is impossible, developing 
strategies for safely handling it, such as with gloves and 
protective clothing. Keeping the skin, nails, and scalp 
clean and moisturized can help reduce or prevent the inci- 
dence of infectious skin diseases, as can not sharing per- 
sonal care items such as combs and make-up with others. 
Skin lesions associated with sexually transmitted dis- 
eases can be prevented by the use of condoms. Scratching 
or picking at existing lesions should be avoided since this 
usually serves only to spread infection and may result in 
scarring. Individuals who have systemic conditions, such 
as diabetes mellitus or poor circulation, that could lead to 
serious skin lesions should inspect their bodies regularly 
for changes in their skin’s condition. Regular visual 
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inspection of the skin is also a key to preventing or mini- 
mizing the occurrence of skin cancer, as is the regular use 
of sun screens with an SPF of 15 or more. 
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i Skin pigmentation disorders 


Definition 


Skin pigmentation disorders are conditions that 
cause the skin to appear lighter or darker than normal, or 
blotchy and discolored. 


Description 


People of all races have skin pigmentation disorders. 
Some disorders, like albinism (which affects one out of 
every 17,000 people) are rare. Others, such as age spots, 
are very common. 


Skin pigmentation disorders occur because the body 
produces either too much or too little melanin, a pigment 
that creates hair, skin, and eye color. Melanin protects the 
body by absorbing ultraviolet light. 


In hypopigmentation means the body does not pro- 
duces enough melanin. Albinism, for example, is an inher- 
ited condition that causes a lack of pigment. So people 
with albinism typically have light skin, white or pale yel- 
low hair, and light blue or gray eyes. Another condition 
called vitilgo, creates smooth, depigmented white spots on 
the skin. Vitilgo affects nearly 2% of the population, but it 
strikes people between 10 and 30 years old more often, 
and is more evident in people with darker skin. 


3077 


s4əpıaosıp UOIeJUIWISId uns 


Skin pigmentation disorders 


In hyperpigmentation, the body produces too much 
melanin, causing skin to become darker than usual. 
Lichen simplex chronicus is a skin disorder with severe 
itching that causes thick, dark patches of skin to develop. 
Lamellar ichthyosis (fish scale disease) is an inherited 
disease that also is characterized by darkened, scaly, dry 
patches of skin. 


Hyperpigmentation also occurs in melasma, a dark 
mask-like discoloration that covers the cheeks and bridge 
of the nose. Melasma can occur during the end of preg- 
nancy. People with the autoimmune disease (when 
immune cells, which attack invaders, become abnormally 
programed to kill self cells inside the body) systemic lupus 
also may develop a similar butterfly-shaped mask on their 
faces. In addition, many people have moles, freckles, age 
spots, and birthmarks, ranging from red or brown to 
bluish-black, covering various parts of their bodies. 


Causes and symptoms 


Scientists are still studying the reasons why skin 
pigmentation disorders occur. In some cases there are 
tangible causes, such as sun exposure, drug reactions or 
genetic inheritance. In other cases, it is not as clear. 


Albinism is an inherited recessive trait. Albinism has 
many different forms, but most people who have this con- 
dition have pale skin, hair, and eyes. Melanin also creates 
eye color, and serves as a filter that prevents too much 
light from entering the eye. Since they lack melanin in 
their eyes, many people with albinism also have visual 
impairment. With little skin pigmentation, they also sun- 
burn easily and are more prone to skin cancer. 


The hypopigmentation spots associated with vitilgo 
sometimes form where a person has been cut or injured. 
Research has shown that the light patches associated 
with vitilgo do not contain melanocytes, the type of skin 
cells that create melanin. Some scientists believe vitilgo 
may be caused by an autoimmune disorder. It also has 
been linked to other conditions such as hyperthyroidism 
(too much thyroid hormone) and Addison’s Disease, 
which affects the adrenal gland. 


Hyperpigmentation can be caused by many factors, 
from too much sunbathing to drug reactions or poor nutri- 
tion. Wounds and scars also can develop darker patches 
of skin. A psychological syndrome gives people with 
lichen simplex chronicus to develop a compulsive need to 
scratch, which causes dark, leathery skin to form. This can 
lead to permanent scarring and infection if untreated. Sci- 
entists believe lamellar ichthyosis is caused by genetics. 


The mask caused by melasma may be related to 
pregnancy hormones, and usually disappears after a 
woman gives birth. Birthmarks, moles, and aging spots 
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usually are harmless. Some moles, however, can change 
in size, color, texture, or start bleeding, which could indi- 
cate possible skin cancer. 


Diagnosis 

Diagnostic tests vary for different types of skin pig- 
mentation disorders. Physicians usually can diagnose 
albinism by looking carefully at a person’s hair, skin, and 
eyes. They may order blood tests and eye exams as well. 
A visual exam also is enough to diagnose vitilgo. 


For most hyperpigmentation disorders, doctors can 
make a diagnosis by looking at a person’s appearance. To 
detect conditions like lichen simplex chronicus or lamel- 
lar ichthyosis, or skin cancer they may also do a biopsy, 
to remove some of the affected skin for further study 
under a microscope. Some physicians also use a wood’s 
lamp, or black light test, to diagnose skin conditions. 
Affected areas would absorb the ultraviolet light and 
stand out with flourescent colors in the darkened room. 


Treatment 


For albinism, health care providers advise people to 
cover up, use sunscreen and avoid excess sunlight to pre- 
vent skin cancer. People with albinism also must wear 
protective sunglasses and, in some cases, prescription 
corrective lenses. Surgery may be necessary to correct 
visual impairments. 


To treat vitilgo, physicians may prescribe a combi- 
nation of photo-sensitive medications like trimethylpso- 
ralen and ultraviolet light therapy to darken the spots. If 
the person has depigmented patches covering more than 
50% of the body, doctors also may be able to use skin 
bleaching agents like monobenzone to give the skin a 
lighter, more uniform appearance. Other options include 
cosmetic concealers and skin grafting. 


Skin-lightening creams are available for hyperpig- 
mentation disorders. Doctors also advise staying out of 
the sun. Counseling with a dietitian may help in cases 
caused by poor nutrition. For lichen simplex chronicus, 
doctors could prescribe antihistamines and topical 
steroid creams to stop the itching. If a mole or birthmark 
appears suspicious, physicians often will surgically 
remove it to prevent skin cancer. 


Prognosis 


Most skin pigmentation disorders do not affect a 
person’s health, only the outward appearance. 


Prevention 


In most cases, doctors will recommend using sun- 
screen and avoiding too much sun exposure. 
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KEY TERMS 


Melanin—A pigment that creates hair, skin and 
eye color. Melanin also protects the body by 
absorbing ultraviolet light. 


Melanocytes—The type of skin cells that create 
melanin. 


Albinism—An inherited condition that causes a 
lack of pigment. People with albinism typically 
have light skin, white or pale yellow hair and light 
blue or gray eyes 


Hypopigmentation—A skin condition that occurs 
when the body has too little melanin, or pigment. 


Hyperpigmentation—A skin condition that occurs 
when the body has too much melanin, or pigment. 


Lichen simplex chronicus—A skin disorder with 
severe itching that causes thick, dark patches of 
skin to develop. 


Vitilgo—A skin disorder that creates smooth, 
depigmented white spots on the skin. 


Lamellar ichthyosis—Also called fish scale dis- 
ease, this inherited condition is characterized by 
darkened, scaly, dry patches of skin. 


Melasma—A dark mask-like discoloration that 
covers the cheeks and bridge of the nose. Also 
called “the mask of pregnancy.” 
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i Skin resurfacing 


Definition 


Skin resurfacing employs a variety of techniques to 
change the surface texture and appearance of the skin. 
Common skin resurfacing techniques include chemical 
peels, dermabrasion, and laser resurfacing. 


Purpose 


Skin resurfacing procedures may be performed for 
cosmetic reasons, such as diminishing the appearance of 
wrinkles around the mouth or eyes. They may also be 
used as a medical treatment, such as removing large num- 
bers of certain precancerous lesions called actinic ker- 
atoses. Physicians sometimes combine techniques, using 
dermabrasion or laser resurfacing on some areas of the 
face, while performing a chemical peel on other areas. 


Precautions 


As the popularity of skin resurfacing techniques has 
increased, many unqualified or inexperienced providers 
have entered the field. Patients should choose their 
provider with the same degree of care they take for any 
other medical procedure. Complications of skin resurfac- 
ing techniques can be serious, including severe infection 
and scarring. 


Patient’s with active herpesvirus infections are not 
good candidates for resurfacing procedures. Persons who 
tend to scar easily may also experience poor results. 
Patients who have recently used the oral acne medication 
isotretinoin (Accutane) may be at higher risk of scarring 
following skin resurfacing. 


Description 
Chemical peel 


Chemical peels employ a variety of caustic chemi- 
cals to selectively destroy several layers of skin. The 
peeling solutions are “painted on,” area-by-area, to 
ensure that the entire face is treated. After the skin heals, 
discoloration, wrinkles, and other surface irregularities 
are often eliminated. 


Chemical peels are divided into three types: superfi- 
cial, medium-depth, and deep. The type of peel depends on 
the strength of the chemical used, and on how deeply it 
penetrates. Superficial peels are used for fine wrinkles, sun 
damage, acne, and rosacea. The medium-depth peel is 
used for more obvious wrinkles and sun damage, as well as 
for precancerous lesions like actinic keratoses. Deep peels 
are used for the most severe wrinkling and sun damage. 
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Skin resurfacing 


Dermabrasion 


Dermabrasion uses an abrasive tool to selectively 
remove layers of skin. Some physicians use a hand-held 
motorized tool with a small wire brush or diamond- 
impregnated grinding wheel at the end. Other physicians 
prefer to abrade the skin by hand with an abrasive pad or 
other instrument. Acne scarring is one of the prime uses 
for dermabrasion. It also can be used to treat wrinkling, 
remove surgical scars, and obliterate tattoos. 


Laser resurfacing 


Laser resurfacing is the most recently developed 
technique for skin resurfacing. Specially designed, 
pulsed CO, lasers can vaporize skin layer-by-layer, caus- 
ing minimal damage to other skin tissue. Special scan- 
ning devices move the laser light across the skin in pre- 
determined patterns, ensuring proper exposure. Wrin- 
kling around the eyes, mouth, and cheeks are the primary 
uses for laser resurfacing. Smile lines or those associated 
with other facial muscles tend to reappear after laser 
resurfacing. Laser resurfacing appears to achieve its best 
results as a spot treatment; patients expecting complete 
elimination of their wrinkles will not be satisfied. 


Preparation 
Chemical peel 


Preparation for the chemical peel begins several 
weeks before the actual procedure. To promote turnover 
of skin cells, patients use a mild glycolic acid lotion or 
cream in the morning, and the acne cream tretinoin in the 
evening. They also use hydroquinone cream, a bleaching 
product that helps prevent later discoloration. To prevent 
reappearance of a herpes simplex virus infection, antivi- 
ral medicine is started a few days before the procedure 
and continues until the skin has healed. 


Patients arrive for the procedure wearing no makeup. 
The physician “degreases” the patient’s face using alco- 
hol or another cleanser. Some degree of pain accompa- 
nies all types of peels. For a superficial peel, use of a hand 
held fan to cool the face during the procedure is often suf- 
ficient. For medium-depth peels, the patient may take a 
sedative or aspirin. During the procedure, cold compress- 
es and a hand-held fan can also reduce pain. Deep peels 
can be extremely painful. Some physicians prefer general 
anesthesia, but local anesthetics combined with intra- 
venous sedatives are frequently sufficient to control pain. 


Dermabrasion 


Dermabrasion does not require much preparation. It 
is usually performed under local anesthesia, although 
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some physicians use intravenous sedation or general 
anesthesia. The physician begins by marking the areas to 
be treated and then chilling them with ice packs. In order 
to stiffen the skin, a spray refrigerant is applied to the 
area, which also helps control pain. Some physicians pre- 
fer to inject the area with a solution of saline and local 
anesthetic, which also leaves the skin’s surface more 
solid. Since dermabrasion can cause quite a bit of bleed- 
ing, physicians and their assistants will wear gloves, 
gowns, and masks to protect themselves from possible 
blood-transmitted infection. 


Laser resurfacing 


Antiviral medications should be started several days 
before the procedure. Laser resurfacing is performed 
under local anesthesia. An oral sedative may also be 
taken. The patient’s eyes must be shielded, and the area 
surrounding the face should be shielded with wet drapes 
or crumpled foil to catch stray beams of laser light. The 
physician will mark the areas to be treated before begin- 
ning the procedure. 


Aftercare 
Chemical peel 


Within a day or so following a superficial peel, the 
skin will turn faint pink or brown. Over the next few 
days, dead skin will peel away. Patients will be instructed 
to wash their skin frequently with a mild cleanser and 
cool water, then apply an ointment to the skin to keep it 
moist. After a medium-depth peel, the skin turns deep red 
or brown, and crusts may form. Care is similar to that 
following a superficial peel. Redness may persist for a 
week or more. Deep-peeled skin will turn brown and 
crusty. There may also be swelling and some oozing of 
fluid. Frequent washing and ointments are favored over 
dressings. The skin typically heals in about two weeks, 
but redness may persist. 


Dermabrasion 


Following the procedure, an ointment may be 
applied, and the wound will be covered with a dressing 
and mask. Patients with a history of herpesvirus infec- 
tions will begin taking an antiviral medication to prevent 
a recurrence. After 24 hours, the dressing is removed, 
and ointment is reapplied to keep the wound moist. 
Patients are encouraged to wash their face with plain 
water and reapply ointment every few hours. This 
relieves itching and pain and helps remove oozing fluid 
and other matter. Patients may require a pain medication. 
A steroid medication may be taken during the first few 
days to reduce swelling. The skin will take a week or 
more to heal, but may remain very red. 
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Laser resurfacing 


The skin should be kept moist following laser resur- 
facing. This promotes more rapid healing and reduces the 
risk of infection. Some physicians favor application of 
ointments only to the skin; others prefer the use of dress- 
ings. In either case, care of the skin is similar to that given 
following a chemical peel. The face is washed with plain 
water to remove ooze, and an ointment is reapplied. Heal- 
ing will take approximately two weeks. Pain medications 
and a steroid to reduce swelling may also be taken. 


Risks 


All resurfacing procedures can lead to infection and 
scarring. It is also possible that skin coloration will be 
altered, or that redness of the skin will be prolonged for 
many months. Some of the peeling agents used in deep 
chemical peels can affect the function of the heart. 


Normal results 


Depending on the resurfacing techniques selected, it 
is possible to improve the appearance of skin damaged 
by sun, age, or disease in many people. Skin resurfacing 
techniques address only the surface of the skin; proce- 
dures such as face-lift surgery or blepharoplasty may be 
needed to repair other age-related skin changes. All 
resurfacing procedures are accompanied by some pain, 
redness, and skin color changes. These may persist for 
several months following the procedure, but they usually 
resolve over time. 


Abnormal results 


As noted above, resurfacing procedures can reacti- 
vate herpesvirus infections or lead to new, sometimes 
serious infections. All resurfacing techniques intentional- 
ly create skin wounds, creating the possibility for scar- 
ring. Abnormal results such as these can be minimized 
with use of antiviral medications prior to the procedure 
and good wound care afterward. Selection of an experi- 
enced, reputable provider also is key. 


Resources 


BOOKS 

Fewkes, Jessica L. [Illustrated Atlas of Cutaneous Surgery. New 
York: Gower Medical Publishing, 1992. 

Weinstein, Cynthia. “Carbon Dioxide Laser Resurfacing.” In 
Cosmetic Surgery of the Skin: Principles and Techniques, 
ed. William P. Coleman. St. Louis: Mosby, 1997. 


PERIODICALS 
Fulton Jr., James E. ‘““(Dermabrasion, Chemabrasion, and 
Laserabrasion: Historical Perspectives, Modern Der- 
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KEY TERMS 


Actinic keratosis—A crusty, scaly skin lesion, 
caused by exposure to the sun, which can trans- 
form into skin cancer. 


Herpesviruses—A family of viruses responsible for 
cold sores, chicken pox, and genital herpes. 


Isotretinoin—A powerful vitamin A derivative 
used in the treatment of acne. It can promote scar- 
ring after skin resurfacing procedures. 


mabrasion Techniques, and Future Trends.” Dermatologic 
Surgery 22 (July 1996): 619-628. 

Matarasso, Seth L., et al. “Cutaneous Resurfacing.” Dermato- 
logic Clinics 15 (Oct. 1997): 569-582. 


ORGANIZATIONS 

American Society for Dermatologic Surgery. 930 N. Meacham 
Road, P.O. Box 4014, Schaumburg, IL 60168-4014. (847) 
330-9830. <http://www.asds-net.org>. 

American Society for Laser Medicine and Surgery. 2404 Stew- 
art Square, Wausau, WI 54401. (715) 845-9283. <http:// 
www.aslms.org>. 

American Society of Plastic and Reconstructive Surgeons. 44 
E. Algonquin Rd., Arlington Heights, IL 60005. (847) 
228-9900. <http://www.plasticsurgery.org>. 


Richard H. Camer 


Skin traction see Traction; Immobilization 


i Skull x rays 


Definition 


Skull x rays are performed to examine the nose, 
sinuses, and facial bones. These studies may also be 
referred to as sinus x rays. X-ray studies produce films, 
also known as radiographs, by aiming x rays at soft 
bones and tissues of the body. X-ray beams are similar to 
light waves, except their shorter wavelength allows them 
to penetrate dense substances, producing images and 
shadows on film. 


Purpose 


Doctors may order skull x rays to aid in the diagno- 
sis of a variety of diseases or injuries. 
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Skull x rays 


A skull x ray. (Photo Researchers. Reproduced by permission.) 


Sinusitis 
Sinus x rays may be ordered to confirm a diagnosis 
of sinusitis, or sinus infection. 


Fractures 


A skull x ray may detect bone fractures resulting 
from injury or disease. The skull x ray should clearly 
show the skull cap, jaw bones, and facial bones. 


Tumors 


Skull radiographs may indicate tumors in facial 
bones, tissues, or the sinuses. Tumors may be benign (not 
cancerous) or malignant (cancerous). 


Other 


Birth defects (referred to as congenital anomalies) 
may be detected on a skull x ray by changes in bone struc- 
ture. Abnormal tissues or glands resulting from various con- 
ditions or diseases may also be shown on a skull radiograph. 


Precautions 
As with any x-ray procedure, women who may be 


pregnant are advised against having a skull x ray if it is not 
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absolutely necessary. However, a lead apron may be worn 
across the abdomen during the procedure to protect the 
fetus. Children are also more sensitive to x-ray exposure. 
Children of both sexes should wear a protective covering 
(a lead apron) in the genital/reproductive area. In general, 
skull x-ray exposure is minimal and x-ray equipment and 
procedures are monitored to ensure radiation safety. 


Description 


Skull or sinus x rays may be performed in a doctor’s 
office that has x-ray equipment and a technologist avail- 
able. The exam may also be performed in an outpatient 
radiology facility or a hospital radiology department. 


In many instances, particularly for sinus views, the 
patient will sit upright in a chair, perhaps with the head 
held stable by a foam vise. A film cassette is located 
behind the patient. The x-ray tube is in front of the 
patient and may be moved to allow for different positions 
and views. A patient may also be asked to move his or 
her head at various angles and positions. 


In some cases, technologists will ask the patient to lie 
on a table and will place the head and neck at various 
angles. In routine skull x rays, as many as five different 
views may be taken to allow a clear picture of various 
bones and tissues. The length of the test will vary depend- 
ing on the number of views taken, but in general, it should 
last about 10 minutes. The technologist will usually ask a 
patient to wait while the films are being developed to 
ensure that they are clear before going to the radiologist. 


Preparation 


There is no preparation for the patient prior to arriv- 
ing at the radiology facility. Patients will be asked to 
remove jewelry, dentures, or other metal objects that may 
produce artifacts on the film. The referring doctor or x- 
ray technologist can answer any questions regarding the 
procedure. Any woman who is, or may be, pregnant 
should tell the technologist. 


Aftercare 


There is no aftercare required following skull or 
sinus x-ray procedures. 


Risks 


There are no common side effects from skull or sinus 
x ray. The patient may feel some discomfort in the posi- 
tioning of the head and neck, but will have no complica- 
tions. Any x-ray procedure carries minimal radiation risk, 
and children and pregnant women should be protected 
from radiation exposure to the abdominal or genital areas. 
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KEY TERMS 


Radiograph—The actual picture or film produced 
by an x-ray study. 

X ray—A form of electromagnetic radiation with 
shorter wavelengths than normal light. X rays can 
penetrate most structures. 


Normal results 


Normal results should indicate sinuses, bones, tis- 
sues, and other observed areas are of normal size, shape, 
and thickness for the patient’s age and medical history. 
Results, whether normal or abnormal, will be provided to 
the referring doctor in a written report. 


Abnormal results 


Abnormal results may include: 

Sinusitis 

Air in sinuses will show up on a radiograph as black, 
but fluid will be cloudy or white (opaque). This helps the 
radiologist to identify trapped fluids in the sinuses. In 


chronic sinusitis, the radiologist may also note thicken- 
ing or hardening of the bony wall of an infected sinus. 


Fractures 


Radiologists may recognize even tiny facial bone 
fractures as a line of defect. 


Tumors 


Tumors may be visible if the bony sinus wall is dis- 
torted or destroyed. Abnormal findings may result in fol- 
low-up imaging studies. 


Other 


Skull x rays may also detect disorders that show up 
as changes in bone structure, such as Paget’s disease of 
the bone or acromegaly (a disorder associated with 
excess growth hormones from the pituitary gland). Areas 
of calcification, or gathering of calcium deposits, may 
indicate a condition such as an infection of bone or bone 
marrow (osteomyelitis). 


Resources 


BOOKS 
Illustrated Guide to Diagnostic Tests. Ed. J. A. Lewis. Spring- 
house, PA: Springhouse Corp. 1994. 
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ORGANIZATIONS 

National Cancer Institute. Building 31, Room 10A31, 31 Cen- 
ter Drive, MSC 2580, Bethesda, MD 20892-2580. (800) 
422-6237. <http://www.nci.nih.gov>. 

The National Head Injury Foundation, Inc. (888) 222-5287. 
<http://www.nhif.org/home.html>. 

Radiological Society of North America. 820 Jorie Boulevard, 
Oak Brook, IL 60523-2251. (630) 571-2670. <http:// 
www.rsna.org>. 


Teresa Norris, RN 


SLE see Systemic lupus erythematosus 


i Sleep apnea 


Definition 


Sleep apnea is a condition in which breathing stops 
for more than 10 seconds during sleep. Sleep apnea is a 
major, though often unrecognized, cause of daytime 
sleepiness. 


Description 


A sleeping person normally breathes continuously 
and uninterruptedly throughout the night. A person with 
sleep apnea, however, has frequent episodes (up to 
400-500 per night) in which he or she stops breathing. 
This interruption of breathing is called “apnea.” Breath- 
ing usually stops for about 30 seconds; then the person 
usually startles awake with a loud snort and begins to 
breathe again, gradually falling back to sleep. 


There are two forms of sleep apnea. In obstructive 
sleep apnea (OSA), breathing stops because tissue in the 
throat closes off the airway. In central sleep apnea, (CSA), 
the brain centers responsible for breathing fail to send 
messages to the breathing muscles. OSA is much more 
common than CSA. It is thought that about 1-10% of 
adults are affected by OSA; only about one tenth of that 
number have CSA. OSA can affect people of any age and 
of either sex, but it is most common in middle-aged, some- 
what overweight men, especially those who use alcohol. 


Causes and symptoms 
Obstructive sleep apnea 


Obstructive sleep apnea occurs when part of the air- 
way is closed off (usually at the back of the throat) while 
a person is trying to inhale during sleep. People whose 
airways are slightly narrower than average are more like- 
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Sleep apnea 


ly to be affected by OSA. Obesity, especially obesity in 
the neck, can increase the risk of developing OSA, 
because the fat tissue tends to narrow the airway. In some 
people, the airway is blocked by enlarged tonsils, an 
enlarged tongue, jaw deformities, or growths in the neck 
that compress the airway. Blocked nasal passages may 
also play a part in some people. 


When a person begins to inhale, the expansion of the 
lungs lowers the air pressure inside the airway. If the mus- 
cles that keep the airway open are not working hard 
enough, the airway narrows and may collapse, shutting 
off the supply of air to the lungs. OSA occurs during sleep 
because the neck muscles that keep the airway open are 
not as active then. Congestion in the nose can make col- 
lapse more likely, since the extra effort needed to inhale 
will lower the pressure in the airway even more. Drinking 
alcohol or taking tranquilizers in the evening worsens this 
situation, because these cause the neck muscles to relax. 
(These drugs also lower the “respiratory drive” in the ner- 
vous system, reducing breathing rate and strength.) 


People with OSA almost always snore heavily, 
because the same narrowing of the airway that causes 
snoring can also cause OSA. Snoring may actually help 
cause OSA as well, because the vibration of the throat 
tissues can cause them to swell. However, most people 
who snore do not go on to develop OSA. 


Central sleep apnea 


In central sleep apnea, the airway remains open, but 
the nerve signals controlling the respiratory muscles are not 
regulated properly. This can cause wide fluctuations in the 
level of carbon dioxide (CO,) in the blood. Normal activity 
in the body produces CO,, which is brought by the blood to 
the lungs for exhalation. When the blood level of CO, rises, 
brain centers respond by increasing the rate of respiration, 
clearing the CO,. As blood levels fall again, respiration 
slows down. Normally, this interaction of CO, and breath- 
ing rate maintains the CO, level within very narrow limits. 
CSA can occur when the regulation system becomes insen- 
sitive to CO, levels, allowing wide fluctuations in both CO, 
levels and breathing rates. High CO, levels cause very rapid 
breathing (hyperventilation), which then lowers CO, so 
much that breathing becomes very slow or even stops. CSA 
occurs during sleep because when a person is awake, 
breathing is usually stimulated by other signals, including 
conscious awareness of breathing rate. 


A combination of the two forms is also possible, and 
is called “mixed sleep apnea.” Mixed sleep apnea 
episodes usually begin with a reduced central respiratory 
drive, followed by obstruction. 


OSA and CSA cause similar symptoms. The most 
common symptoms are: 
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e daytime sleepiness 

* morning headaches 

e a feeling that sleep is not restful 
e disorientation upon waking 


Sleepiness is caused not only by the frequent inter- 
ruption of sleep, but by the inability to enter long periods 
of deep sleep, during which the body performs numerous 
restorative functions. OSA is one of the leading causes of 
daytime sleepiness, and is a major risk factor for motor 
vehicle accidents. Headaches and disorientation are 
caused by low oxygen levels during sleep, from the lack 
of regular breathing. 


Other symptoms of sleep apnea may include sexual 
dysfunction, loss of concentration, memory loss, intel- 
lectual impairment, and behavioral changes including 
anxiety and depression. 


Sleep apnea can also cause serious changes in the 
cardiovascular system. Daytime hypertension (high 
blood pressure) is common. An increase in the number of 
red blood cells (polycythemia) is possible, as is an 
enlarged left ventricle of the heart (cor pulmonale), and 
left ventricular failure. In some people, sleep apnea caus- 
es life-threatening changes in the rhythm of the heart, 
including heartbeat slowing (bradycardia), racing (tachy- 
cardia), and other types of “arrhythmias.” Sudden death 
may occur from such arrhythmias. Patients with the 
Pickwickian syndrome (named after a Charles Dickens 
character) are obese and sleepy, with right heart failure, 
pulmonary hypertension, and chronic daytime low 
blood oxygen (hypoxemia) and increased blood CO, 
(hypercapnia). 


Diagnosis 


Excessive daytime sleepiness is the complaint that 
usually brings a person to see the doctor. A careful med- 
ical history will include questions about alcohol or tran- 
quilizer use, snoring (often reported by the person’s part- 
ner), and morning headaches or disorientation. A physi- 
cal exam will include examination of the throat to look 
for narrowing or obstruction. Blood pressure is also mea- 
sured. Measuring heart rate or blood levels of oxygen 
and CO, during the daytime will not usually be done, 
since these are abnormal only at night in most patients. 


Confirmation of the diagnosis usually requires mak- 
ing measurements while the person sleeps. These tests 
are called a polysomnography study, and are conducted 
during an overnight stay in a specialized sleep laboratory. 
Important parts of the polysomnography study include 
measurements of: 


e Heart rate 
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e airflow at the mouth and nose 
e respiratory effort 
e sleep stage (light sleep, deep sleep, dream sleep, etc.) 


e oxygen level in the blood, using a noninvasive probe 
(ear oximetry) 


Simplified studies done overnight at home are also 
possible, and may be appropriate for people whose pro- 
file strongly suggests the presence of obstructive sleep 
apnea; that is, middle-aged, somewhat overweight men, 
who snore and have high blood pressure. The home- 
based study usually includes ear oximetry and cardiac 
measurements. If these measurements support the diag- 
nosis of OSA, initial treatment is usually suggested with- 
out polysomnography. Home-based measurements are 
not used to rule out OSA, however, and if the measure- 
ments do not support the OSA diagnosis, polysomnogra- 
phy may be needed to define the problem further. 


Both types of studies are usually covered by insur- 
ance with the appropriate referral from a physician. 
Without insurance, lab-based polysomnography cost 
approximately $1,500 in 1997, while overnight home 
monitoring cost between $500 and $1,000. 


Treatment 
Behavioral changes 


Treatment of obstructive sleep apnea begins with 
reducing the use of alcohol or tranquilizers in the 
evening, if these have been contributing to the problem. 
Weight loss is also effective, but if the weight returns, as 
it often does, so does the apnea. Changing sleeping posi- 
tion may be effective; snoring and sleep apnea are both 
most common when a person sleeps on his back. Turning 
to sleep on the side may be enough to clear up the symp- 
toms. Raising the head of the bed may also help. Open- 
ing of the nasal passages can provide some relief. There 
are a variety of nasal devices such as clips, tapes, or 
holders which may help, though discomfort may limit 
their use. Nasal decongestants may be useful, but should 
not be taken for sleep apnea without the consent of the 
treating physician. 


Oxygen and drug therapy 


Supplemental nighttime oxygen can be useful for 
some people with either central and obstructive sleep 
apnea. Tricyclic antidepressant drugs such as protripty- 
line (Vivactil) may help by increasing the muscle tone of 
the upper airway muscles, but their side effects may 
severely limit their usefulness. 
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Mechanical ventilation 


For moderate to severe sleep apnea, the most suc- 
cessful treatment is nighttime use of a ventilator, called 
a CPAP machine. CPAP (continuous positive airway 
pressure) blows air into the airway continuously, pre- 
venting its collapse. CPAP requires the use of a nasal 
mask. The appropriate pressure setting for the CPAP 
machine is determined by polysomnography in the sleep 
lab. Its effects are dramatic; daytime sleepiness usually 
disappears within one to two days after treatment 
begins. CPAP is used to treat both obstructive and cen- 
tral sleep apnea. 


CPAP is tolerated well by about two-thirds of 
patients who try it. Bilevel positive airway pressure 
(BiPAP), is an alternative form of ventilation. With 
BiPAP, the ventilator reduces the air pressure when the 
person exhales. This is more comfortable for some. 


Surgery 


Surgery can be used to correct the obstruction in 
the airways. The most common surgery is called UPPP, 
for uvulopalatopharngyoplasty. This surgery removes 
tissue from the rear of the mouth and top of the throat. 
The tissues removed include parts of the uvula (the flap 
of tissue that hangs down at the back of the mouth), the 
soft palate, and the pharynx. Tonsils and adenoids are 
usually removed in this operation. This operation sig- 
nificantly improves sleep apnea in slightly more than 
half of all cases. 


Reconstructive surgery is possible for those whose 
OSA is due to constriction of the airway by lower jaw 
deformities. 


When other forms of treatment are not successful, 
obstructive sleep apnea may be treated by a tracheosto- 
my. In this procedure, an opening is made into the tra- 
chea (windpipe) below the obstruction, and a tube insert- 
ed to maintain an air passage. A tracheostomy requires a 
great deal of care to prevent infection of the tracheosto- 
my site. In addition, since air is no longer being filtered 
and moistened by the nasal passages before entering the 
lungs, the lower airways can become dry and susceptible 
to infection as well. Tracheostomy is usually reserved for 
those whose apnea has led to life-threatening heart 
arrhythmias, and who have not been treated successfully 
with other treatments. 


Prognosis 


The combination of behavioral changes, ventilation 
assistance, drug therapy, and surgery allow most people 
with sleep apnea to be treated successfully, although it 
may take some time to determine the most effective and 
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KEY TERMS 


Continuous positive airway pressure (CPAP)—A 
ventilation system that blows a gentle stream of air 
into the nose to keep the airway open. 


Polysomnography—A group of tests administered 
to analyze heart, blood, and breathing patterns 
during sleep. 


Uvulopalatopharyngoplasty (UPPP)—An opera- 
tion to remove excess tissue at the back of the 
throat to prevent it from closing off the airway dur- 
ing sleep. 


least intrusive treatment. Polysomnography testing is 
usually required after beginning a treatment to determine 
how effective it has been. 


Prevention 


For people who snore frequently, weight control, 
avoidance of evening alcohol or tranquilizers, and adjust- 
ment of sleeping position may help reduce the risk of 
developing obstructive sleep apnea. 


Resources 


BOOKS 

Becker, Barbara. Relief From Sleep Disorders. Dell, 1993. 

Chokroverty, Sudhansu. Sleep Disorders Medicine. Boston: 
Butterworth-Heinemann, 1994. 

Fairbanks, D., and S. Fujita. Snoring and Obstructive Sleep 
Apnea. New York: Raven Press, 1994. 

Pasqulay, Ralph, and Sally Warren Soest. Snoring and Sleep 
Apnea. 2nd ed. New York: Demos Vermande, 1996. 


ORGANIZATIONS 

The American Sleep Apnea Association. 1424 K St. NW, Ste. 
302, Washington, DC 20005. (202) 293-3650. <http:// 
www.sleepapnea.org>. 

National Sleep Foundation. 1522 K St., NW, Suite 500, Wash- 
ington, DC 20005. (202) 785-2300. <http://www.sleep 
foundation.org>. 


OTHER 

WAKE-UP CALL: The Wellness Letter for Snoring and Apnea. 
Available from the American Sleep Apnea Association. 

Canadian Coordinating Office for Health Technology Assess- 
ment Page. <http://www.ccohta.ca>. 

“Sleep Apnea: There Is An Alternative.” American Sleep Apnea 
Association. Video. 

“What Is Sleep Apnea?” American Sleep Apnea Association. 
Video. 


Richard Robinson 
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i Sleep disorders 


Definition 


Sleep disorders are a group of syndromes charac- 
terized by disturbance in the patient’s amount of sleep, 
quality or timing of sleep, or in behaviors or physiolog- 
ical conditions associated with sleep. There are about 
70 different sleep disorders. To qualify for the diagnosis 
of sleep disorder, the condition must be a persistent 
problem, cause the patient significant emotional dis- 
tress, and interfere with his or her social or occupation- 
al functioning. 


Although sleep is a basic behavior in animals as well 
as humans, researchers still do not completely under- 
stand all of its functions in maintaining health. In the past 
30 years, however, laboratory studies on human volun- 
teers have yielded new information about the different 
types of sleep. Researchers have learned about the cycli- 
cal patterns of different types of sleep and their relation- 
ships to breathing, heart rate, brain waves, and other 
physical functions. These measurements are obtained by 
a technique called polysomnography. 


There are five stages of human sleep. Four stages 
have non-rapid eye movement (NREM) sleep, with 
unique brain wave patterns and physical changes occur- 
ring. Dreaming occurs in the fifth stage, during rapid eye 
movement (REM) sleep. 


e Stage 1 NREM sleep. This stage occurs while a person 
is falling asleep. It represents about 5% of a normal 
adult’s sleep time. 


Stage 2 NREM sleep. In this stage, (the beginning of 
“true” sleep), the person’s electroencephalogram (EEG) 
will show distinctive wave forms called sleep spindles 
and K complexes. About 50% of sleep time is stage 2 
REM sleep. 


Stages 3 and 4 NREM sleep. Also called delta or slow 
wave sleep, these are the deepest levels of human sleep 
and represent 10—20% of sleep time. They usually 
occur during the first 30-50% of the sleeping period. 


REM sleep. REM sleep accounts for 20-25% of total 
sleep time. It usually begins about 90 minutes after the 
person falls asleep, an important measure called REM 
latency. It alternates with NREM sleep about every 
hour and a half throughout the night. REM periods 
increase in length over the course of the night. 


Sleep cycles vary with a person’s age. Children and 
adolescents have longer periods of stage 3 and stage 4 
NREM sleep than do middle aged or elderly adults. 
Because of this difference, the doctor will need to take a 
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patient’s age into account when evaluating a sleep disor- 
der. Total REM sleep also declines with age. 


The average length of nighttime sleep varies among 
people. Most people sleep between seven and nine hours 
a night. This population average appears to be constant 
throughout the world. In temperate climates, however, 
people often notice that sleep time varies with the sea- 
sons. It is not unusual for people in North America and 
Europe to sleep about 40 minutes longer per night during 
the winter. 


Description 


Sleep disorders are classified based on what causes 
them. Primary sleep disorders are distinguished from 
those that are not caused by other mental disorders, pre- 
scription medications, substance abuse, or medical con- 
ditions. The two major categories of primary sleep disor- 
ders are the dyssomnias and the parasomnias. 


Dyssomnias 


Dyssomnias are primary sleep disorders in which 
the patient suffers from changes in the amount, restful- 
ness, and timing of sleep. The most important dyssom- 
nia is primary insomnia, which is defined as difficulty 
in falling asleep or remaining asleep that lasts for at 
least one month. It is estimated that 35% of adults in the 
United States experience insomnia during any given 
year, but the number of these adults who are experienc- 
ing true primary insomnia is unknown. Primary insom- 
nia can be caused by a traumatic event related to sleep 
or bedtime, and it is often associated with increased 
physical or psychological arousal at night. People who 
experience primary insomnia are often anxious about 
not being able to sleep. The person may then associate 
all sleep-related things (their bed, bedtime, etc.) with 
frustration, making the problem worse. The person then 
becomes more stressed about not sleeping. Primary 
insomnia usually begins when the person is a young 
adult or in middle age. 


Hypersomnia is a condition marked by excessive 
sleepiness during normal waking hours. The patient has 
either lengthy episodes of daytime sleep or episodes of 
daytime sleep on a daily basis even though he or she is 
sleeping normally at night. In some cases, patients with 
primary hypersomnia have difficulty waking in the 
morning and may appear confused or angry. This condi- 
tion is sometimes called sleep drunkenness and is more 
common in males. The number of people with primary 
hypersomnia is unknown, although 5-10% of patients in 
sleep disorder clinics have the disorder. Primary hyper- 
somnia usually affects young adults between the ages 
of 15 and 30. 
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Nocturnal myoclonus and restless legs syndrome 
(RLS) can cause either insomnia or hypersomnia in adults. 
Patients with nocturnal myoclonus wake up because of 
cramps or twitches in the calves. These patients feel sleepy 
the next day. Nocturnal myoclonus is sometimes called 
periodic limb movement disorder (PLMD). RLS patients 
have a crawly or aching feeling in their calves that can be 
relieved by moving or rubbing the legs. RLS often pre- 
vents the patient from falling asleep until the early hours 
of the morning, when the condition is less intense. 


Kleine-Levin syndrome is a recurrent form of hyper- 
somnia that affects a person three or four times a year. Doc- 
tors do not know the cause of this syndrome. It is marked 
by two to three days of sleeping 18-20 hours per day, 
hypersexual behavior, compulsive eating, and irritability. 
Men are three times more likely than women to have the 
syndrome. Currently there is no cure for this disorder. 


Narcolepsy is a dyssomnia characterized by recur- 
rent “sleep attacks” that the patient cannot fight. The 
sleep attacks are about 10-20 minutes long. The patient 
feels refreshed by the sleep, but typically feels sleepy 
again several hours later. Narcolepsy has three major 
symptoms in addition to sleep attacks: cataplexy, halluci- 
nations, and sleep paralysis. Cataplexy is the sudden loss 
of muscle tone and stability (“drop attacks”). Hallucina- 
tions may occur just before falling asleep (hypnagogic) or 
right after waking up (hypnopompic) and are associated 
with an episode of REM sleep. Sleep paralysis occurs 
during the transition from being asleep to waking up. 
About 40% of patients with narcolepsy have or have had 
another mental disorder. Although narcolepsy is often 
regarded as an adult disorder, it has been reported in chil- 
dren as young as three years old. Almost 18% of patients 
with narcolepsy are 10 years old or younger. It is estimat- 
ed that 0.02—0.16% of the general population suffer from 
narcolepsy. Men and women are equally affected. 


Breathing-related sleep disorders are syndromes in 
which the patient’s sleep is interrupted by problems with 
his or her breathing. There are three types of breathing- 
related sleep disorders: 


e Obstructive sleep apnea syndrome. This is the most 
common form of breathing-related sleep disorder, 
marked by episodes of blockage in the upper airway 
during sleep. It is found primarily in obese people. 
Patients with this disorder typically alternate between 
periods of snoring or gasping (when their airway is 
partly open) and periods of silence (when their airway 
is blocked). Very loud snoring is a clue to this disorder. 


e Central sleep apnea syndrome. This disorder is primari- 
ly found in elderly patients with heart or neurological 
conditions that affect their ability to breathe properly. It 
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is not associated with airway blockage and may be 
related to brain disease. 


e Central alveolar hypoventilation syndrome. This disor- 
der is found most often in extremely obese people. The 
patient’s airway is not blocked, but his or her blood 
oxygen level is too low. 


e Mixed-type sleep apnea syndrome. This disorder com- 
bines symptoms of both obstructive and central sleep 
apnea. 


Circadian rhythm sleep disorders are dyssomnias 
resulting from a discrepancy between the person’s daily 
sleep/wake patterns and demands of social activities, shift 
work, or travel. The term circadian comes from a Latin 
word meaning daily. There are three circadian rhythm 
sleep disorders. Delayed sleep phase type is characterized 
by going to bed and arising later than most people. Jet lag 
type is caused by travel to a new time zone. Shift work 
type is caused by the schedule of a person’s job. People 
who are ordinarily early risers appear to be more vulnera- 
ble to jet lag and shift work-related circadian rhythm dis- 
orders than people who are “night owls.” There are some 
patients who do not fit the pattern of these three disorders 
and appear to be the opposite of the delayed sleep phase 
type. These patients have an advanced sleep phase pattern 
and cannot stay awake in the evening, but wake up on 
their own in the early morning. 


PARASOMNIAS. Parasomnias are primary sleep dis- 
orders in which the patient’s behavior is affected by spe- 
cific sleep stages or transitions between sleeping and 
waking. They are sometimes described as disorders of 
physiological arousal during sleep. 


Nightmare disorder is a parasomnia in which the 
patient is repeatedly awakened from sleep by frightening 
dreams and is fully alert on awakening. The actual rate of 
occurrence of nightmare disorder is unknown. Approxi- 
mately 10-50% of children between three and five years 
old have nightmares. They occur during REM sleep, usu- 
ally in the second half of the night. The child is usually 
able to remember the content of the nightmare and may 
be afraid to go back to sleep. More females than males 
have this disorder, but it is not known whether the sex dif- 
ference reflects a difference in occurrence or a difference 
in reporting. Nightmare disorder is most likely to occur in 
children or adults under severe or traumatic stress. 


Sleep terror disorder is a parasomnia in which the 
patient awakens screaming or crying. The patient also 
has physical signs of arousal, like sweating, shaking, etc. 
It is sometimes referred to as pavor nocturnus. Unlike 
nightmares, sleep terrors typically occur in stage 3 or 
stage 4 NREM sleep during the first third of the night. 
The patient may be confused or disoriented for several 
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minutes and cannot recall the content of the dream. He or 
she may fall asleep again and not remember the episode 
the next morning. Sleep terror disorder is most common 
in children four to 12 years old and is outgrown in ado- 
lescence. It affects about 3% of children. Fewer than 1% 
of adults have the disorder. In adults, it usually begins 
between the ages of 20 and 30. In children, more males 
than females have the disorder. In adults, men and 
women are equally affected. 


Sleepwalking disorder, which is sometimes called 
somnambulism, occurs when the patient is capable of 
complex movements during sleep, including walking. 
Like sleep terror disorder, sleepwalking occurs during 
stage 3 and stage 4 NREM sleep during the first part of 
the night. If the patient is awakened during a sleepwalk- 
ing episode, he or she may be disoriented and have no 
memory of the behavior. In addition to walking around, 
patients with sleepwalking disorder have been reported 
to eat, use the bathroom, unlock doors, or talk to others. 
It is estimated that 10-30% of children have at least one 
episode of sleepwalking. However, only 1-5% meet the 
criteria for sleepwalking disorder. The disorder is most 
common in children eight to 12 years old. It is unusual 
for sleepwalking to occur for the first time in adults. 


Unlike sleepwalking, REM sleep behavior disorder 
occurs later in the night and the patient can remember 
what they were dreaming. The physical activities of the 
patient are often violent. 


Sleep disorders related to other conditions 


In addition to the primary sleep disorders, there are 
three categories of sleep disorders that are caused by or 
related to substance use or other physical or mental dis- 
orders. 


SLEEP DISORDERS RELATED TO MENTAL DISORDERS. 
Many mental disorders, especially depression or one of 
the anxiety disorders, can cause sleep disturbances. 
Psychiatric disorders are the most common cause of 
chronic insomnia. 


SLEEP DISORDERS DUE TO MEDICAL CONDITIONS. 
Some patients with chronic neurological conditions like 
Parkinson’s disease or Huntington’s disease may devel- 
op sleep disorders. Sleep disorders have also been associ- 
ated with viral encephalitis, brain disease, and hypo- or 
hyperthyroidism. 


SUBSTANCE-INDUCED SLEEP DISORDERS. The use of 
drugs, alcohol, and caffeine frequently produces distur- 
bances in sleep patterns. Alcohol abuse is associated with 
insomnia. The person may initially feel sleepy after 
drinking, but wakes up or sleeps fitfully during the sec- 
ond half of the night. Alcohol can also increase the sever- 
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A patient suffering from acute sleep apnea is hooked up to monitors in preparation for a night’s sleep at a Stanford University 
sleep lab. (Photograph by Russell D. Curtis, Photo Researchers, Inc. Reproduced by permission.) 


ity of breathing-related sleep disorders. With ampheta- 
mines or cocaine, the patient typically suffers from 
insomnia during drug use and hypersomnia during drug 
withdrawal. Opioids usually make short-term users 
sleepy. However, long-term users develop tolerance and 
may suffer from insomnia. 


In addition to alcohol and drugs that are abused, a 
variety of prescription medications can affect sleep pat- 
terns. These medications include antihistamines, corti- 
costeroids, asthma medicines, and drugs that affect the 
central nervous system. 


Sleep disorders in children and adolescents 


Pediatricians estimate that 20-30% of children have 
difficulties with sleep that are serious enough to disturb 
their families. Although sleepwalking and night terror 
disorder occur more frequently in children than in adults, 
children can also suffer from narcolepsy and sleep apnea 
syndrome. 


Causes and symptoms 


The causes of sleep disorders have already been dis- 
cussed with respect to the classification of these disorders. 
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The most important symptoms of sleep disorders are 
insomnia and sleepiness during waking hours. Insomnia 
is by far the more common of the two symptoms. It cov- 
ers a number of different patterns of sleep disturbance. 
These patterns include inability to fall asleep at bedtime, 
repeated awakening during the night, and/or inability to 
go back to sleep once awakened. 


Diagnosis 


Diagnosis of sleep disorders usually requires a psy- 
chological history as well as a medical history. With the 
exception of sleep apnea syndromes, physical examina- 
tions are not usually revealing. The patient’s sex and age 
are useful starting points in assessing the problem. The 
doctor may also talk to other family members in order to 
obtain information about the patient’s symptoms. The 
family’s observations are particularly important to evalu- 
ate sleepwalking, kicking in bed, snoring loudly, or other 
behaviors that the patient cannot remember. 


Sleep logs 


Many doctors ask patients to keep a sleep diary or 
sleep log for a minimum of one to two weeks in order to 
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KEY TERMS 


Apnea—The temporary absence of breathing. Sleep 
apnea consists of repeated episodes of temporary 
suspension of breathing during sleep. 


Cataplexy—Sudden loss of muscle tone (often caus- 
ing a person to fall), usually triggered by intense 
emotion. It is regarded as a diagnostic sign of nar- 
colepsy. 

Circadian rhythm—Any body rhythm that recurs in 
24-hour cycles. The sleep-wake cycle is an example 
of a circadian rhythm. 


Dyssomnia—A primary sleep disorder in which the 
patient suffers from changes in the quantity, quality, 
or timing of sleep. 


Electroencephalogram (EEG)—The record obtained 
by a device that measures electrical impulses in the 
brain. 


Hypersomnia—An abnormal increase of 25% or 
more in time spent sleeping. Patients usually have 
excessive daytime sleepiness. 


Hypnotic—A medication that makes a person 
sleep. 


Hypopnea—Shallow or excessively slow breathing 
usually caused by partial closure of the upper air- 
way during sleep, leading to disruption of sleep. 


Insomnia—Difficulty in falling asleep or remaining 
asleep. 


Jet lag—A temporary disruption of the body’s sleep- 
wake rhythm following high-speed air travel across 
several time zones. Jet lag is most severe in people 
who have crossed eight or more time zones in 24 
hours. 


Kleine-Levin syndrome—A disorder that occurs pri- 
marily in young males, three or four times a year. 
The syndrome is marked by episodes of hypersom- 
nia, hypersexual behavior, and excessive eating. 


Narcolepsy—A life-long sleep disorder marked by 
four symptoms: sudden brief sleep attacks, cata- 
plexy, temporary paralysis, and hallucinations. The 
hallucinations are associated with falling asleep or 
the transition from sleeping to waking. 


evaluate the severity and characteristics of the sleep dis- 
turbance. The patient records medications taken as well 
as the length of time spent in bed, the quality of the 
sleep, and similar information. Some sleep logs are 
designed to indicate circadian sleep patterns as well as 
simple duration or restfulness of sleep. 


3090 


Nocturnal myoclonus—A disorder in which the 
patient is awakened repeatedly during the night by 
cramps or twitches in the calf muscles. Nocturnal 
myoclonus is sometimes called periodic limb 
movement disorder (PLMD). 


Non-rapid eye movement (NREM) sleep—A type of 
sleep that differs from rapid eye movement (REM) 
sleep. The four stages of NREM sleep account for 
75-80% of total sleeping time. 


Parasomnia—A primary sleep disorder in which the 
person’s physiology or behaviors are affected by 
sleep, the sleep stage, or the transition from sleep- 
ing to waking. 

Pavor nocturnus—Another term for sleep terror dis- 
order. 


Polysomnography—Laboratory measurement of a 
patient’s basic physiological processes during sleep. 
Polysomnography usually measures eye movement, 
brain waves, and muscular tension. 


Primary sleep disorder—A sleep disorder that can- 
not be attributed to a medical condition, another 
mental disorder, or prescription medications or 
other substances. 


Rapid eye movement (REM) sleep—A phase of 
sleep during which the person’s eyes move rapidly 
beneath the lids. It accounts for 20-25% of sleep 
time. Dreaming occurs during REM sleep. 


REM latency—Atfter a person falls asleep, the amount 
of time it takes for the first onset of REM sleep. 


Restless legs syndrome (RLS)—A disorder in which 
the patient experiences crawling, aching, or other 
disagreeable sensations in the calves that can be 
relieved by movement. RLS is a frequent cause of 
difficulty falling asleep at night. 


Sedative—A medication given to calm agitated 
patients; sometimes used as a synonym for hypnotic. 
Sleep latency—The amount of time that it takes to 
fall asleep. Sleep latency is measured in minutes 
and is important in diagnosing depression. 


Somnambulism—Another term for sleepwalking. 


Psychological testing 


The doctor may use psychological tests or invento- 
ries to evaluate insomnia because it is frequently associ- 
ated with mood or affective disorders. The Minnesota 
Multiphasic Personality Inventory (MMPI), the Mil- 
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lon Clinical Multiaxial Inventory (MCMI), the Beck 
Depression Inventory, and the Zung Depression Scale 
are the tests most commonly used in evaluating this 
symptom. 


SELF-REPORT TESTS. The Epworth Sleepiness Scale, 
a self-rating form recently developed in Australia, con- 
sists of eight questions used to assess daytime sleepiness. 
Scores range from 0-24, with scores higher than 16 indi- 
cating severe daytime sleepiness. 


Laboratory studies 


If the doctor is considering breathing-related sleep 
disorders, myoclonus, or narcolepsy as possible diag- 
noses, he or she may ask the patient to be tested in a 
sleep laboratory or at home with portable instruments. 


POLYSOMNOGRAPHY. Polysomnography can be 
used to help diagnose sleep disorders as well as conduct 
research into sleep. In some cases the patient is tested in 
a special sleep laboratory. The advantage of this testing is 
the availability and expertise of trained technologists, but 
it is expensive. As of 2001, however, portable equipment 
is available for home recording of certain specific physi- 
ological functions. 


MULTIPLE SLEEP LATENCY TEST (MSLT). The multiple 
sleep latency test (MSLT) is frequently used to measure 
the severity of the patient’s daytime sleepiness. The test 
measures sleep latency (the speed with which the patient 
falls asleep) during a series of planned naps during the 
day. The test also measures the amount of REM sleep 
that occurs. Two or more episodes of REM sleep under 
these conditions indicates narcolepsy. This test can also 
be used to help diagnose primary hypersomnia. 


REPEATED TEST OF SUSTAINED WAKEFULNESS (RTSW). 
The repeated test of sustained wakefulness (RTSW) is a 
test that measures sleep latency by challenging the 
patient’s ability to stay awake. In the RTSW, the patient is 
placed in a quiet room with dim lighting and is asked to 
stay awake. As with the MSLT, the testing pattern is 
repeated at intervals during the day. 


Treatment 


Treatment for a sleep disorder depends on what is 
causing the disorder. For example, if major depression is 
the cause of insomnia, then treatment of the depression 
with antidepressants should resolve the insomnia. 


Medications 


Sedative or hypnotic medications are generally rec- 
ommended only for insomnia related to a temporary 
stress (like surgery or grief) because of the potential for 
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addiction or overdose. Trazodone, a sedating antidepres- 
sant, is often used for chronic insomnia that does not 
respond to other treatments. Sleep medications may also 
cause problems for elderly patients because of possible 
interactions with their other prescription medications. 
Among the safer hypnotic agents are lorazepam, temaze- 
pam, and zolpidem. Chloral hydrate is often preferred for 
short-term treatment in elderly patients because of its 
mildness. Short-term treatment is recommended because 
this drug may be habit forming. 


Narcolepsy is treated with stimulants such as dex- 
troamphetamine sulfate or methylphenidate. Nocturnal 
myoclonus has been successfully treated with clon- 
azepam. 


Children with sleep terror disorder or sleepwalking 
are usually treated with benzodiazepines because this 
type of medication suppresses stage 3 and stage 4 NREM 
sleep. 


Psychotherapy 


Psychotherapy is recommended for patients with sleep 
disorders associated with other mental disorders. In many 
cases the patient’s scores on the Beck or Zung inventories 
will suggest the appropriate direction of treatment. 


Sleep education 


“Sleep hygiene” or sleep education for sleep disor- 
ders often includes instructing the patient in methods to 
enhance sleep. Patients are advised to: 


e wait until he or she is sleepy before going to bed 


e avoid using the bedroom for work, reading, or watching 
television 


* get up at the same time every morning no matter how 
much or how little he or she slept 


e avoid smoking and avoid drinking liquids with caffeine 
* get some physical exercise early in the day every day 


e limit fluid intake after dinner; in particular, avoid alco- 
hol because it frequently causes interrupted sleep 


e learn to meditate or practice relaxation techniques 


e avoid tossing and turning in bed; instead, he or she 
should get up and listen to relaxing music or read 


Lifestyle changes 


Patients with sleep apnea or hypopnea are encour- 
aged to stop smoking, avoid alcohol or drugs of abuse, 
and lose weight in order to improve the stability of the 
upper airway. 


In some cases, patients with sleep disorders related 
to jet lag or shift work may need to change employment 
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or travel patterns. Patients may need to avoid rapid 
changes in shifts at work. 


Children with nightmare disorder may benefit from 
limits on television or movies. Violent scenes or frighten- 
ing science fiction stories appear to influence the fre- 
quency and intensity of children’s nightmares. 


Surgery 


Although making a surgical opening into the wind- 
pipe (a tracheostomy) for sleep apnea or hypopnea in 
adults is a treatment of last resort, it is occasionally per- 
formed if the patient’s disorder is life threatening and 
cannot be treated by other methods. In children and ado- 
lescents, surgical removal of the tonsils and adenoids is a 
fairly common and successful treatment for sleep apnea. 
Most sleep apnea patients are treated with continuous 
positive airway pressure (CPAP). Sometimes an oral 
prosthesis is used for mild sleep apnea. 


Alternative treatment 


Some alternative approaches may be effective in 
treating insomnia caused by anxiety or emotional stress. 
Meditation practice, breathing exercises, and yoga can 
break the vicious cycle of sleeplessness, worry about 
inability to sleep, and further sleeplessness for some peo- 
ple. Yoga can help some people to relax muscular tension 
in a direct fashion. The breathing exercises and medita- 
tion can keep some patients from obsessing about sleep. 


Homeopathic practitioners recommend that people 
with chronic insomnia see a professional homeopath. 
They do, however, prescribe specific remedies for at- 
home treatment of temporary insomnia: Nux vomica for 
alcohol or substance-related insomnia, Ignatia for 
insomnia caused by grief, Arsenicum for insomnia 
caused by fear or anxiety, and Passiflora for insomnia 
related to mental stress. 


Melatonin has also been used as an alternative treat- 
ment for sleep disorders. Melatonin is produced in the body 
by the pineal gland at the base of the brain. This substance 
is thought to be related to the body’s circadian rhythms. 


Practitioners of Chinese medicine usually treat 
insomnia as a symptom of excess yang energy. Cinnabar 
is recommended for chronic nightmares. Either magnetic 
magnetite or “dragon bones” is recommended for insom- 
nia associated with hysteria or fear. If the insomnia 
appears to be associated with excess yang energy arising 
from the liver, the practitioner will give the patient oyster 
shells. Acupuncture treatments can help bring about 
balance and facilitate sleep. 


Dietary changes like eliminating stimulant foods 
(coffee, cola, chocolate) and late-night meals or snacks 
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can be effective in treating some sleep disorders. Nutri- 
tional supplementation with magnesium, as well as 
botanical medicines that calm the nervous system, can 
also be helpful. Among the botanical remedies that may 
be effective for sleep disorders are valerian (Valeriana 
officinalis), passionflower (Passiflora incarnata), and 
skullcap (Scutellaria lateriflora). 


Prognosis 


The prognosis depends on the specific disorder. Chil- 
dren usually outgrow sleep disorders. Patients with Kleine- 
Levin syndrome usually get better around age 40. Narcolep- 
sy is a life-long disorder. The prognosis for sleep disorders 
related to other conditions depends on successful treatment 
of the substance abuse, medical condition, or other mental 
disorder. The prognosis for primary sleep disorders is affect- 
ed by many things, including the patient’s age, sex, occupa- 
tion, personality characteristics, family circumstances, 
neighborhood environment, and similar factors. 
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Sleep study see Polysomnography 
Sleeping drugs see Anti-insomnia drugs 


f Sleeping sickness 


Definition 


Sleeping sickness (also called trypanosomiasis) is an 
infection caused by Trypanosoma protozoa; it is passed to 
humans through the bite of the tsetse fly. If left untreated, 
the infection progresses to death within months or years. 


Description 


Protozoa are single-celled organisms considered to 
be the simplest life form in the animal kingdom. The pro- 
tozoa responsible for sleeping sickness are a variety that 
bear numerous flagella (hair-like projections from the 
cell that help the cell to move). These protozoa exist only 
on the continent of Africa. The type of protozoa causing 
sleeping sickness in humans is referred to as the Try- 
panasoma brucei complex, which can be divided further 
into Rhodesian (Central and East African) and Gambian 
(Central and West African) subspecies. 


The Rhodesian variety live within antelopes in 
savanna and woodland areas, and they cause no problems 
with the antelope’s health. The protozoa are then 
acquired by tsetse flies when they bite and suck the blood 
of an infected antelope or cow. 


Within the tsetse fly, the protozoa cycle through sev- 
eral different life forms; ultimately they migrate to the 
salivary glands of the tsetse fly. Once the protozoa are 
harbored in the salivary glands, they are ready to be 
deposited into the bloodstream of the fly’s next source of 
a blood meal. 


Humans most likely to become infected by Rhode- 
sian trypanosomes are people such as game wardens and 
visitors to game parks in East Africa, who may be bitten 
by a tsetse fly that has fed on game (antelope) carrying 
the protozoa. The Rhodesian variety of sleeping sickness 
causes a much more severe illness, with even greater 
likelihood of eventual death than the Gambian form. 


The Gambian variety of Trypanosoma thrives in 
tropical rain forests throughout Central and West Africa; 
it does not infect game or cattle, and is primarily a threat 
to people dwelling in such areas, rarely infecting visitors. 


Causes and symptoms 


The first sign of infection with the trypanosome may 
be a sore appearing at the site of the tsetse fly bite about 
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two to tree days after having been bitten. Redness, pain, 
and swelling occur, but are often ignored by the patient. 


Stage I illness 


Two to three weeks later, Stage I disease develops as 
a result of the protozoa being carried through the blood 
and lymph circulation of the host. This systemic (mean- 
ing that symptoms affect the whole body) phase of the 
illness is characterized by a fever that rises quite high, 
then falls to normal, then respikes (rises rapidly). A rash 
with intense itching may be present, and headache and 
mental confusion may occur. The Gambian form, in par- 
ticular, includes extreme swelling of lymph tissue, with 
enlargement of both the spleen and liver, and greatly 
swollen lymph nodes. “Winterbottom’s sign” is classic of 
Gambian sleeping sickness, and consists of a visibly 
swollen area of lymph nodes located behind the ear and 
just above the base of the neck. During this stage, the 
heart may be affected by a severe inflammatory reaction, 
particularly when the infection is caused by the Rhode- 
sian variety of trypanosomiasis. 


Many of the symptoms of sleeping sickness are actu- 
ally the result of attempts by the patient’s immune sys- 
tem to get rid of the invading organism. The heightened 
activity of the cells of the immune system result in dam- 
age to the patient’s own organs, anemia, and leaky blood 
vessels. These leaks in the blood vessels end up helping 
to further spread the protozoa throughout the afflicted 
person’s body. 


One reason for the intense reaction of the immune 
system to the presence of the trypanosomes is also the 
reason why the trypanosomes survive so well despite the 
efforts of the immune system to eradicate them. The pro- 
tozoa causing sleeping sickness are able to rapidly 
change specific markers (unique proteins) on their outer 
coats. These kinds of markers usually serve to stimulate 
the host’s immune system to produce immune cells that 
will specifically target the marker, allowing quick 
destruction of those cells bearing the markers. Try- 
panosomes, however, are able to express new markers at 
such a high rate of change that the host’s immune system 
is constantly trying to catch up. 


Stage II illness 


Stage II sleeping sickness involves the nervous sys- 
tem. Gambian sleeping sickness, in particular, has a 
clearly delineated phase in which the predominant symp- 
toms involve the brain. The patient’s speech becomes 
slurred, mental processes slow, and the patient sits and 
stares for long periods of time, or sleeps. Other symp- 
toms resemble Parkinson’s disease, including imbal- 
ance when walking, slow and shuffling gait, trembling of 
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KEY TERMS 


Immune system—That network of tissues and cells 
throughout the body that is responsible for ridding 
the body of any invaders, such as viruses, bacteria, 
protozoa, etc. 


Protozoa—Single-celled organisms considered to 
be the simplest life form in the animal kingdom. 


the limbs, involuntary movements, muscle tightness, and 
increasing mental confusion. Untreated, these symptoms 
eventually lead to coma and then to death. 


Diagnosis 


Diagnosis of sleeping sickness can be made by 
microscopic examination of fluid from the original sore 
at the site of the tsetse fly bite. Trypanosomes will be 
present in the fluid for a short period of time following 
the bite. If the sore has already resolved, fluid can be 
obtained from swollen lymph nodes for examination. 
Other methods of trypanosome diagnosis involve cultur- 
ing blood, lymph node fluid, bone marrow, or spinal 
fluid. These cultures are then injected into rats, which 
develop blood-borne protozoa infection that can be 
detected in blood smears within one to two weeks. How- 
ever, this last method is effective only for the Rhodesian 
variety of sleeping sickness. 


Treatment 


Without treatment, sleeping sickness will lead to 
death. Unfortunately, however, those medications effec- 
tive against the Trypanosoma brucei complex protozoa all 
have significant potential side effects for the patient. 
Suramin, eflornithine, pentamidine, and several drugs that 
contain arsenic (a chemical, which in higher doses is 
highly poisonous to humans), are all effective anti-try- 
panosomal agents. Each of these drugs, however, requires 
careful monitoring to ensure that the drugs themselves do 
not cause serious complications such as fatal hypersensi- 
tivity (allergic) reaction, kidney or liver damage, or 
inflammation of the brain. 


Prevention 


Prevention of sleeping sickness requires avoiding 
contact with the tsetse fly. Insect repellents and clothing 
that covers the limbs to the wrists and ankles are advis- 
able. Public health measures have included drug treatment 
of humans who are infected with one of the Trypanosoma 
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brucei complex. There are currently no immunizations 
available to prevent the acquisition of sleeping sickness. 


Resources 
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ing 100 Infectious Diseases. New York: John Wiley & 
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Sleepwalking see Sleep disorders 
Slipped disk see Herniated disk 
Slit lamp examination see Eye examination 


Small-for-gestational-age infant see 
Intrauterine growth retardation 

Small bowel follow-through (SBFT) see 
Upper GI exam 


Small cell lung cancer see Lung cancer, 
small cell 


i Small intestine biopsy 


Definition 

A biopsy is a diagnostic procedure in which tissue or 
cells are removed from a part of the body and specially 
prepared for examination under a microscope. When the 
tissue involved is part of the small intestine, the proce- 
dure is called a small-intestine (or small-bowel) biopsy. 


Purpose 


The small-bowel biopsy is used to diagnose and con- 
firm disease of the intestinal mucosa (the lining of the 
small intestine). 
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Precautions 


Due to the slight risk of bleeding during or after this 
procedure, aspirin, aspirin-containing medications, non- 
steroidal anti-inflammatory drugs, and anticoagulants 
and antiplatelet drugs should be withheld for at least five 
days before the test. 


Description 


The small intestine is approximately 21 ft (6.4 m) 
long. It has three sections: the duodenum (a short, curved 
segment fixed to the back wall of the abdomen), the 
jejunum, and the ileum (two larger, coiled, and mobile 
segments). Some digestion occurs in the stomach, but the 
small intestine is mainly responsible for digestion and 
absorption of foods. 


Malabsorption syndromes occur when certain condi- 
tions result in impaired absorption of nutrients, vitamins, 
or minerals from the diet by the lining of the small intes- 
tine. For example, injury to the intestinal lining can inter- 
fere with absorption, as can infections, some drugs, 
blockage of the lymphatic vessels, poor blood supply to 
the intestine, or diseases like sprue. 


Malabsorption is suspected when a patient not only 
loses weight, but has diarrhea and nutritional deficien- 
cies despite eating well (weight loss alone can have other 
causes). Laboratory tests like fecal fat, a measurement of 
fat in stool samples collected over 72 hours, are the most 
reliable tests for diagnosing fat malabsorption, but abnor- 
malities of the small intestine itself are diagnosed by 
small-intestine biopsy. 


Several different methods are used to detect abnor- 
malities of the small intestine. A tissue specimen can be 
obtained by using an endoscope (a flexible viewing 
tube), or by using a thin tube with a small cutting instru- 
ment at the end. This latter procedure is ordered when 
specimens larger than those provided by endoscopic 
biopsy are needed, because it allows removal of tissue 
from areas beyond the reach of an endoscope. 


Several similar types of capsules are used for tissue 
collection. In each, a mercury-weighted bag is attached to 
one end of the capsule, while a thin polyethylene tube about 
5 ft (1.5 m) long is attached to the other end. Once the bag, 
capsule, and tube are in place in the small bowel, suction on 
the tube draws the tissue into the capsule and closes it, cut- 
ting off the piece of tissue within. This is an invasive proce- 
dure, but it causes little pain and complications are rare. 


Small-intestine biopsy procedure 


After application of a topical anesthetic to the back 
of the patient’s throat, the capsule and the tube are intro- 
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duced, and the patient is asked to swallow as the tube is 
advanced. The patient is then placed on the right side and 
the instrument tip is advanced another 20 in (51 cm) or 
so. The tube’s position is checked by fluoroscopy or by 
instilling air through the tube and listening with a stetho- 
scope for air to enter the stomach. 


The tube is advanced 2—4 in (5.1—10 cm) at a time to 
pass the capsule through the stomach outlet (pylorus). 
When fluoroscopy confirms that the capsule has passed 
the pylorus, small samples of small intestine tissue are 
obtained by the instrument’s cutting edge, after which 
the instrument and tube are withdrawn. The entire proce- 
dure may be completed in minutes. 


Preparation 


This procedure requires tissue specimens from the 
small intestine through means of a tube inserted into the 
stomach through the mouth. The patient is to withhold 
food and fluids for at least eight hours before the test. 


Aftercare 


The patient should not have anything to eat or drink 
until the topical anesthetic wears off (usually about one 
to two hours). If intravenous sedatives were administered 
during the procedure, the patient should not drive for the 
remainder of the day. Complications from this procedure 
are uncommon, but can occur. The patient is to note any 
abdominal pain or bleeding and report either immediate- 
ly to the doctor. 


Risks 


Complications from this procedure are rare, but can 
include bleeding (hemorrhage), bacterial infection with 
fever and pain, and bowel puncture (perforation). The 
patient should immediately report any abdominal pain or 
bleeding to the physician in charge. Biopsy is contraindi- 
cated in uncooperative patients, those taking aspirin or 
anticoagulants, and in those with uncontrolled bleeding 
disorders. 


Normal results 


Normal results are no abnormalities seen on gross 
examination of the specimen(s) or under the microscope 
after tissue preparation. 


Abnormal results 


Small-intestine tissue exhibiting abnormalities may 
indicate Whipple’s disease, a malabsorption disease; 
lymphoma, a group of cancers; and parasitic infections 


3095 


Asdoig auijsa}ul jews 


Smallpox 


KEY TERMS 


Sprue—A disorder of impaired absorption of nutri- 
ents from the diet by the small intestine (malab- 
sorption), resulting in malnutrition. Two forms of 
sprue exist: tropical sprue, which occurs mainly in 
tropical regions; and celiac sprue, which occurs 
more widely and is due to sensitivity to the wheat 
protein gluten. 


Whipple’s disease—A disorder of impaired 
absorption of nutrients by the small intestine. 
Symptoms include diarrhea, abdominal pain, pro- 
gressive weight loss, joint pain, swollen lymph 
nodes, abnormal skin pigmentation, anemia, and 
fever. The precise cause is unknown, but it is prob- 
ably due to an unidentified bacterial infection. 


like giardiasis and coccidiosis. When biopsy indicates 
celiac sprue (a malabsorption disorder), infectious gas- 
troenteritis (inflammation of the gastrointestinal tract), 
folate and B,, deficiency, or malnutrition, confirmation 
studies are needed for conclusive diagnosis. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 
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i Smallpox 


Definition 


Smallpox is an infection caused by the virus called 
variola, a member of the poxvirus family. Throughout all 
of history, smallpox has been a greatly feared disease, 
responsible for huge epidemics worldwide, and the cause 
of great suffering and massive numbers of deaths. In 
1980, the World Health Organization (WHO) announced 
that an extensive program of vaccination against the 
disease had resulted in the complete eradication of the 
virus, with the exception of samples of stored virus in 
two laboratories. 


3096 


Description 


Smallpox was strictly an infection of human beings. 
Animals and insects could neither be infected by small- 
pox, nor carry the virus in any form. Most infections 
were caused by contact with a person who had already 
developed the characteristic skin lesions (pox) of the dis- 
ease, although a person who had a less severe infection 
(not symptomatic or diagnosable in the usual way) could 
unwittingly spreading the virus. 


Causes and symptoms 


Smallpox was a relatively contagious disease, which 
accounts for its ability to cause massive epidemics. The 
variola virus was acquired from direct contact with indi- 
viduals sick with the disease, from contaminated air 
droplets, and even from objects used by another small- 
pox victim (books, blankets, utensils, etc.). The respira- 
tory tract was the usual entry point for the variola virus 
into a human being. 


After the virus entered the body, there was a 12-14 
day incubation period during which the virus multiplied, 
although no symptoms were recognizable. After the incu- 
bation period, symptoms appeared abruptly and included 
fever and chills, muscle aches, and a flat, reddish purple 
rash on the chest, abdomen, and back. These symptoms 
lasted about three days, after which the rash faded and the 
fever dropped. A day or two later, fever would return, 
along with a bumpy rash starting on the feet, hands, and 
face. The rash would progress, ultimately reaching the 
chest, abdomen, and back. The individual bumps 
(papules) would fill with clear fluid, and eventually 
become pus-filled over the course of 10-12 days. These 
pox would eventually scab over, each leaving a perma- 
nently scarred pock or pit when the scab dropped off. 


Death from smallpox usually followed complica- 
tions such as bacterial infection of the open skin lesions, 
pneumonia, or bone infections. A very severe and quick- 
ly fatal form of smallpox was called “sledgehammer 
smallpox,” and resulted in massive, uncontrollable bleed- 
ing (hemorrhage) from the skin lesions, as well as from 
the mouth, nose, and other areas of the body. 


Fear of smallpox came from both the epidemic 
nature of the disease, as well as from the fact that no 
therapies were ever discovered to either treat the symp- 
toms of smallpox, or shorten the course of the disease. 


Diagnosis 

In modern times, prior to the eradication of the vari- 
ola virus, a diagnosis of smallpox could be made using 
an electron microscope to identify virus in fluid from the 
papules, urine, or in the patient’s blood prior to the 
appearance of the papular rash. 
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Treatment 


Treatment for smallpox was only supportive, meaning 
that the only treatment available was aimed at keeping a 
patient as comfortable as possible. No treatments were ever 
found that would halt the progression of the disease. 


Prognosis 


Death from smallpox ranged up to about 35%, with 
the more severe, hemorrhagic form nearly 100% fatal. 
Patients who survived smallpox infection nearly always 
had multiple areas of scarring where each pock had been. 


Prevention 


From about the tenth century in China, India, and 
the Americas, it was noted that individuals who had had 
even a mild case of smallpox could not be infected again. 
Fascinating accounts appear in writings from all over the 
world of ways in which people tried to vaccinate them- 
selves against smallpox. Material from people ill with 
smallpox (fluid or pus from the papules, scabs over the 
pox) was scratched into the skin of people who had never 
had the illness, in an attempt to produce a mild reaction 
and its accompanying protective effect. These efforts 
often resulted in full-fledged smallpox, and probably 
served only to help effectively spread the infection 
throughout a community. In fact, such crude smallpox 
vaccinations were against the law in Colonial America. 


In 1798, Edward Jenner published a paper in which 
he discussed his important observation that milkmaids 
who contracted a mild infection of the hands (called 
cowpox, and caused by a relative of the variola virus) 
appeared to be immune to smallpox. Jenner created an 
immunization against smallpox that used the pus found 
in the lesions of cowpox infection. Jenner’s paper led to 
much work in the area of vaccinations, and ultimately 
resulted in the creation of a very effective vaccination 
against smallpox which utilized the vaccinia virus, 
another close relative of variola. 


In 1967, WHO began its attempt to eradicate the 
smallpox virus worldwide. The methods used in the pro- 
gram were simple: 


e Careful surveillance for all smallpox infections world- 
wide, to allow for quick diagnosis and immediate quar- 
antine of patients. 


e Immediate vaccination of all contacts diagnosed with 
infection, in order to interrupt the virus’ usual pattern of 
infection. 


The WHO’s program was extremely successful, and 
the virus was declared to have been eradicated world- 
wide in May of 1980. Today, two laboratories (in Atlanta, 
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Smallpox pustules on the arm of an Asian Indian man. (Pho- 
tograph by C. James Webb, Phototake NYC. Reproduced by 
permission.) 


Georgia, and in Moscow, Russia) retain samples of the 
smallpox virus. These samples, as well as stockpiles of 
the smallpox vaccine, are stored because some level of 
concern exists that another poxvirus could undergo 
genetic changes (mutate) and cause human infection. 
Other areas of concern include the possibility of small- 
pox virus being utilized in biological warfare, or the 
remote chance that smallpox virus could somehow 
escape from the laboratories where it is stored. For these 
reasons, surveillance continues of various animal groups 
that continue to be infected with viruses related to the 
variola virus, and large quantities of vaccine are stored in 
different countries around the world, so that response to 
any future threat by the smallpox virus could be prompt. 


Resources 


BOOKS 
Lyons, Albert S., and R. Joseph Petrucelli II. Medicine: An 
Illustrated History. New York: Harry N. Abrams, 1987. 
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Smelling disorders 


KEY TERMS 


Epidemic—A situation in which a particular infec- 
tion is experienced by a very large percentage of 
the people in a given community within a given 
time frame. 


Eradicate—To completely do away with some- 
thing, eliminate it, end its existence. 


Hemorrhage—Bleeding that is massive, uncon- 
trollable, and often life-threatening. 


Lesion—The tissue disruption or the loss of func- 
tion caused by a particular disease process. 


Papules—Firm bumps on the skin. 
Pock—A pus-filled bump on the skin. 


Vaccine—A preparation using a non-infectious ele- 
ment or relative of a particular virus or bacteria, and 
administered with the intention of halting the 
progress of an infection, or completing preventing it. 


Ray, C. George. “Poxviruses.” In Sherris Medical Microbiolo- 
gy: An Introduction to Infectious Diseases. 3rd ed. Ed. 
Kenneth J. Ryan. Norwalk, CT: Appleton & Lange, 1994. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley & 
Sons, 1995. 

Wang, Fred. “Smallpox, Vaccinia, and Other Poxviruses.” In 
Harrison’ s Principles of Internal Medicine, ed. Anthony 
S. Fauci, et al. New York: McGraw-Hill, 1997. 
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i Smelling disorders 


Definition 


Smelling disorders are disturbances of the olfactory 
sense, which is known as the sense of smell. These nasal 
dysfunctions range from the total loss of smell (anosmia) 
to dysosmia, a distorted sense of smell. 


Description 


An awareness of how the olfactory system works is 
helpful for understanding how smelling disorders affect 
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the sense of smell. People detect odors because sensory 
receptors located in the nose carry smell sensations to the 
brain. The receptors, which are nerve cell endings, are 
found in the mucous membrane in the roof of the nose. 
This section of the nose called the olfactory area is locat- 
ed just below the brain’s frontal lobes. 


In the olfactory area are millions of tiny olfactory 
cells. Each cell contains about 12 cilia, tiny hairs that 
extend into a mucus layer. The mucus moistens the cilia. 
Mucus also catches odor molecules, while receptors in 
the cilia stimulate the molecules and send nerve impulses 
to the brain. 


Olfactory nerve fibers carry the impulse to two 
olfactory bulbs located in the brain. Information is 
processed in the bulbs and then sent to the cerebral cor- 
tex. Once the transmission is inside the smell center of 
the brain, a person experiences the sense of smell. 


A person with a normal sense of smell (normosmia) is 
able to distinguish 10,000 odors. The sense of smell stimu- 
lates salivary glands. As a result, smelling disorders often 
affect the sense of taste. The olfactory sense allows people 
to experience pleasurable odors like the scent of roses. 
And smell is thought to contribute to sexual attraction. 


A smelling disorder that affects the sense of smell is 
generally not life-threatening. However, it can be danger- 
ous. Without a sense of smell, a person might eat spoiled 
food. Lack of a sense of smell could pose a health risk if a 
person has little appetite and fails to eat enough. Further- 
more, without a sense of smell, a person might not detect a 
gas leak or the smell of something burning. Loss of smell 
and the resulting loss of taste may lead to depression. 


Types of smelling disorders 


Smelling disorders differ in the way that the sense of 
smell is affected and how long a person has the disorder. 
For example, anosmia, the loss of the sense of smell, is 
often a temporary symptom of a cold or flu. However, a 
head injury could cause permanent anosmia. In addition, a 
head injury could produce dysosmia, the distorted sense of 
smell that could cause a person to hallucinate a foul odor. 


Smelling disorders are categorized as: 


e Anosmia, the loss of the sense of smell. It is the most 
common smelling disorder. This condition can be tem- 
porary or permanent. 


e Dysosmia is a distorted sense of smell. A person senses 
non-existent unpleasant odors. It can be caused by med- 
ical and mental conditions. 


e Hyperosmia is an increased sensitivity to smell. It can 
be a characteristic of someone with a neurotic or histri- 
onic personality. 
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e Hyposmia is the diminished sense of smell. This is usu- 
ally a temporary condition that a person may experi- 
ence after a case of acute influenza. Sometimes this 
condition is referred to as partial anosmia. 


e Presbyosmia refers to the lessening or loss of the olfac- 
tory sense that occurs when a person ages. 


Smelling disorder demographics 


Anosmia occurs in about 10% of head trauma 
injuries, and head trauma is a leading cause of anosmia 
in young adults. In older adults, the disorder is generally 
caused by viral infection. Aging may also bring a loss of 
the sense of smell. In rare cases, anosmia is inherited. It 
is a symptom of male hypogonadism (Kallmann’s syn- 
drome). 


Olfactory hallucinations known as dysosmia are 
generally associated with psychological conditions. In 
some cases, people may believe they are the source of 
foul odors. 


Causes and symptoms 


Anosmia is the most common type of smelling dis- 
order. Loss of the olfactory sense is generally caused by 
nasal congestion or obstruction. Temporary partial anos- 
mia often occurs when a person has a cold, the flu, or 
some types of rhinitis, especially hay fever (allergic 
rhinitis). During these conditions, nasal mucus mem- 
branes become inflamed. Other causes for anosmia are: 


e Nasal polyps and other disorders that prevent air from 
getting to the area in the nose where the smell receptors 
are found. Hay fever or an allergy may cause one or 
more polyps to show up. 


e Viral upper respiratory infection. 


e Atrophic rhinitis. This condition causes mucus mem- 
brane to waste away. The person may experience some 
level of permanent anosmia. One symptom of this con- 
dition is that a person expels a foul-smelling discharge. 


e Hypertrophic rhinitis. Mucous membrane thickens, 
covering the olfactory nerve endings. If not treated, 
hypertrophic rhinitis can lead to permanent anosmia. 
This discharge could overpower other odors. 


e Cigarettes. Smoking aggravates the nose’s membrane 
and intensifies nasal polyp symptoms. 


e A crooked nose or a deviated septum. 


e When the olfactory bulbs, tracts, or central connections 
are destroyed. This can occur in situations such as head 
trauma, infections or nasal or sinus surgery. 


e Head injury. If both olfactory nerves are torn during a 
head injury, permanent anosmia results. 
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e Medications such as antihistamines and deconges- 
tants, especially prolonged use of decongestants. 


¢ Drugs like amphetamines, estrogen, naphazoline, phe- 
nothiazines, and resperine. 


e The aging process may cause the sense to lessen. In 
most cases, there is no other obvious cause for the dis- 
order. 


e A tumor behind the nose or in the membranes sur- 
rounding the brain. 


e Lead poisoning. 

e Exposure to insecticides or other chemicals. 
e Radiation therapy. 

e Nervous disorders. 


e Idiopathic loss, which means there is no diagnosable 
cause for the condition. 


Anosmia symptoms 


Most people with anosmia can distinguish salty, 
sweet, bitter, and sour tastes since the tongue senses these 
tastes. However, people with anosmia cannot sense other 
tastes. Since taste is largely based on the olfactory sense, 
people complain of losing the sense of taste (ageusia). 


Dysosmia 


Infected nasal sinuses and damage to the olfactory 
bulbs can cause dysosmia, the distorted sense of smell. 
Head trauma can cause this disorder. Poor oral hygiene 
can lead to dysosmia. In these cases, a person may also 
find that disagreeable odors are accompanied by the 
sensing of unpleasant tastes. In addition, brain-stem dis- 
ease can cause smelling disorders. An epileptic seizure 
can include olfactory hallucinations. 


Mental conditions such as depression and schizo- 
phrenia may be accompanied by dysosmia. In addition, 
when people who are person severely dependent on alco- 
hol quit drinking, they may experience dysosmia. 


Diagnosis 


If a smelling disorder is a symptom of a mental con- 
dition such as schizophrenia, diagnosis should be part of 
treatment for that condition. 


When the condition is caused by a medical condition 
such as allergies or a viral infection, a person may notice 
that the olfactory sense is impaired during that condition. 
If the smelling disorder continues after the person is 
well, an appointment should be made with a primarily 
health care provider. 


Diagnosis of smelling disorders begins with a health 
assessment to determine the cause of the olfactory 
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Smelling disorders 


impairment. The patient’s primary care doctor will ask if 
the patient has a cold, allergies, sinusitis, or an upper 
respiratory infection. 


Treatment of a head injury or follow-up medical 
appointment should address smelling disorders. In all 
cases, discussion of the symptoms covers issues such as 
when the smelling disorder started, if this has been an 
ongoing problem, and whether the disorder is becoming 
more intense. The assessment will include questions 
about whether the patient can taste food and if the disor- 
der affects all odors or specific smells. The patient will 
also be asked about medications taken. 


Physical examinations 


The physical examination will include a thorough 
inspection of the nose, nasopharynx, and the examination 
of the upper respiratory tract. The examination could 
include sinus transillumination, placement of a light on 
the face to help determine if sinuses are full. Skull x rays 
may be required to determine the presence of tumors in 
the nose or brain. 


The patient may be referred to a neurologist—an ear, 
nose, and throat specialist—or to a center that specializes 
in treatment of smelling disorders. 


Other diagnostic tests could be required. These 
include: 


e A CT scan (computed tomograpy scans) of the head. 
Also known as a CAT scan, this process provides a 
more detailed image than the x ray. 


e Olfactory nerve testing. 


e Nasal cytology, which involves the study of mucus 
under a microscope. 


e Testing to determine the scope of smelling disorder. A 
basic smell test involves the patient trying to identify 
each one of a group of different odors. A variation of 
this is a scratch-and-sniff test. The patient may be asked 
to differentiate among concentrations of one odor. The 
alcohol sniff test that involves use of a material soaked 
in isopropyl alcohol. Patients close their eyes and the 
doctor moves around. Patients tell the doctor when they 
smell the alcohol. 


e The patient may also take a taste test. 


Medical costs 


The costs for diagnosis and treatment vary because 
of the different types of smelling disorders, the range of 
causes for olfactory dysfunction, and the different types 
of treatment. 


There are also differences in what health plans 
require in terms of patient co-pay. A health plan could 
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cover treatments ranging from the initial appointment 
with a primary care provider to the surgery to remove 
brain tumors. 


In addition, some health plans cover costs of treat- 
ment at specialized facilities like the Center for Smell 
and Taste Disorders at the University of Colorado Health 
Sciences Center in Denver. A series of tests including a 
taste-and-smell test cost $250 in May of 2001. 


Treatment 


Treating a condition that causes a smelling disorder 
can sometimes restore the olfactory sense. Treatments 
for smelling disorders are as varied as the olfactory dys- 
functions. Treatment for smelling disorders ranges from 
lifestyle changes to surgery. Treatment of mental condi- 
tions could affect the smelling disorder. In some cases, 
the disorder can’t be treated, and the person must adjust 
to the loss of the sense of smell. Anosmia associated with 
aging is not treatable. 


Basic treatments for anosmia 


The sense of smell should return after a condition 
like a cold or the flu ends. Decongestants such as 
Sudafed help reduce congestion related to colds, aller- 
gies, and sinus conditions. Manufacturer’s dosage rec- 
ommendations should be followed. If anosmia is related 
to excessive use of nasal decongestants, a person should 
discontinue use of those medications. 


Saline sprays can be used to clean the interior of the 
nose. 


If smoking causes anosmia, a person should quit 
smoking. 


The sense of smell may return after treatment of 
allergic or bacterial rhinitis and sinusitis. An over-the- 
counter antihistamine such as Actifed may provide relief. 


If allergies cause anosmia, adjustments should be 
made to avoid allergens. If dust causes allergies, care 
should be taken to clean areas such as the bedroom. 


Antibiotics may be prescribed for infections. 


Other medications prescribed for smelling disorders 
include steroids such as Prednisone. It should only be 
used for a short time since longterm use could lessen 
resistance to infection. 


Surgical treatment 


Removal of nasal polyps and benign tumors may 
cause the sense of smell to return. Polyp removal is an 
uncomplicated surgery. Generally, only a local anesthetic 
is needed. 
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Septoplasty straightens the nasal passage. It is gen- 
erally an outpatient surgery, with local or general anesthe- 
sia required. Rhinoplasty straightens the structure of the 
nose. This surgery could be combined with septoplasty. 


Endoscopic sinus surgery opens sinus drainage 
channels. This outpatient surgery is an option after a per- 
son sees no improvement after trying treatments such as 
medications. 


Surgical treatment may not be effective in conditions 
that result in the destruction of the olfactory nerve or its 
central passages. However, regeneration of those tissues 
may cause the sense to return. 


Enhancing taste 


Without a sense of smell, most people can still taste 
salt and flavors that are sweet, sour, and bitter. People 
with anosmia could distinguish other tastes by adding 
spices such as pepper to food. These spices stimulate 
facial nerves that also sense flavors. 


Alternative treatment 


Alternative treatments for smelling disorder center 
around the theory that zinc supplements help improve 
the sense of smell. The supplement is said to be effec- 
tive when the olfactory sense is impaired by conditions 
such as a head injury or an upper respiratory infection. 
A person should take 50 mg of zinc picolinate each day 
after eating. This procedure might be effective in the 
case of head injury. However, it may be several months 
before results are seen. Acupuncture may also pro- 
duce results. 


If polyps cause a smelling disorder, a change in diet 
could be helpful. A person should avoid dairy products, 
take supplements such as garlic, and follow other recom- 
mendations from a health care practitioner. A daily 
dosage of 5,000—10,000 mg of vitamin C could cut back 
on the amount of polyps. Vitamins should not be taken 
all at once. A multi-vitamin and mineral complex could 
also help. 


Prognosis 


In cases where smelling disorders are treatable, the 
outcome is positive because the olfactory sense is 
restored. In those cases where the sense of smell is lost, 
the person must make adjustments to adapt to life with- 
out that sense. Those adjustments include using spices 
like pepper to stimulate tastebuds. 


Since a person with anosmia can no longer smell 
food to determine whether it is safe to eat, care should be 
taken. The person who lives with other people can ask 
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KEY TERMS 


Histrionic—A behavior characterized by an 
excitable nature and the constant desire for stimu- 
lation. 


Nasopharynx—The passage that connects the 
nasal cavity to the top of the throat. 


Neurotic—Behavior characterized by neurosis, 
mental functional orders with symptoms such as 
anxiety, depression, compulsions, and phobias. 


Polyp—A benign growth in areas such as the nasal 
passage. 


Rhinitis—The inflammation of the mucous mem- 
brane in the nose. 


Septum—A sheet of cartilage and bone that sepa- 
rates the nostrils. 


Sinusitis—Inflammation of the paranasal sinuses 
because of allergic reactions or viral, bacterial, or 
functional infections. 


them if food smells fresh. People who live alone should 
discard food if there is a chance that it has spoiled. Other 
home safety measures include installing smoke alarms 
and gas detectors. Cooking on an electric stove is prefer- 
able to a gas stove. 


Furthermore, people with smelling disorders can 
find support groups. These are often associated with 
smell and taste clinics. In addition, there are on-line bul- 
letin board where people can share experiences. One site 
contains descriptions of how things smell. Those words 
provide a connection to a missing sense in the same way 
that sign language allows the hearing-impaired to under- 
stand the spoken word. 


Prevention 


Not all causes of smelling disorders can be prevented. 
However, people with a disorder should not smoke and 
should ask those around them not to smoke. Those with 
smelling disorders related to allergies should be taken to 
avoid allergens. Since head trauma injuries can lead to 
smelling disorders, people should wear protective helmets 
when bicycling or participating in sports like football. 


Resources 


BOOKS 
Watson, Lyall. Jacob’s Organ and the Remarkable Sense of 
Smell. New York: W.W. Norton & Company, 2000. 
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ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery. One Prince St., Alexandria, VA 23314-3357. 
(703) 836-4444. <http://www.ent.org>. 

Center for Taste and Smell Disorders. University of Colorado 
Health Sciences Center, 4200 E, Ninth Ave., Denver, CO 
80262. (303) 315-5660. <http://www.hsc.colorado.edu>. 

San Diego Nasal Dysfunction Clinic. University of California 
San Diego Perlman Ambulatory Care Center. 9350 Cam- 
pus Point Drive, La Jolla, CA 92037. (858) 657-8590. 
<http://www-surgery.ucsd.edu/ent>. 

U.S. Department of Health and Human Services. 200 Indepen- 
dence Avenue, SW, Washington, DC 20201.(877) 696- 
6775. <http://www.hhs.gov>. 


Liz Swain 


fl Smoke inhalation 


Definition 


Smoke inhalation is breathing in the harmful gases, 
vapors, and particulate matter contained in smoke. 


Description 


Smoke inhalation typically occurs in victims or fire- 
fighters caught in structural fires. However, cigarette 
smoking also causes similar damage on a smaller scale 
over a longer period of time. People who are trapped in 
fires may suffer from smoke inhalation independent of 
receiving skin burns; however, the incidence of smoke 
inhalation increases with the percentage of total body 
surface area burned. Smoke inhalation contributes to the 
total number of fire-related deaths each year for several 
reasons: the damage is serious; its diagnosis is not 
always easy and there are no sensitive diagnostic tests; 
and patients may not show symptoms until 24—48 hours 
after the event. Children under age 11 and adults over 
age 70 are most vulnerable to the effects of smoke 
inhalation. 


Causes and symptoms 


The harmful materials given off by combustion 
injure the airways and lungs in three ways: heat dam- 
age, tissue irritation, and oxygen starvation of tissues 
(asphyxiation). Signs of heat damage are singed nasal 
hairs, burns around and inside the nose and mouth, 
and internal swelling of the throat. Tissue irritation of 
the throat and lungs may appear as noisy breathing, 
coughing, hoarseness, black or gray spittle, and fluid 
in the lungs. Asphyxiation is apparent from shortness 
of breath and blue-gray or cherry-red skin color. In 
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some cases, the patient may not be conscious or 
breathing. 


Diagnosis 


In addition to looking for the signs of heat damage, 
tissue irritation, and asphyxiation, the physician will 
assess the patient’s breathing by the respiratory rate 
(number of breaths per minute) and motion of the chest 
as the lungs inflate and deflate. The patient’s circulation 
is also evaluated by the pulse rate (number of heartbeats 
per minute) and blood pressure. Blood tests will indicate 
the levels of oxygen and byproducts of poisonous gases. 
Chest x rays are too insensitive to show damage to deli- 
cate respiratory tissues, but can show fluid in the lungs 
(pulmonary edema). 


The physician may perform a bronchoscopy, a visu- 
al examination in which the airways and lungs are seen 
through a fiber optic tube inserted down the patient’s 
windpipe (trachea). Other pulmonary function tests may 
be performed to measure how efficiently the lungs are 
working. 


Treatment 


Treatment will vary with the severity of the damage 
caused by smoke inhalation. The primary focus of treat- 
ment is to maintain an open airway and provide an ade- 
quate level of oxygen. If the airway is open and stable, 
the patient may be given high-flow humidified 100% 
oxygen by mask. If swelling of the airway tissues is 
closing off the airway, the patient may require the inser- 
tion of an endotracheal tube to artificially maintain an 
open airway. 


Oxygen is often the only medication necessary. 
However, patients who have a cough with wheezing 
(bronchospasm), indicating that the bronchial airways 
are narrowed or blocked, may be given a bronchodila- 
tor to relax the muscles and increase ventilation. There 
are also antidotes for specific poisonous gases in the 
blood; dosage is dependent upon the level indicated by 
blood tests. Antibiotics are not given until sputum and 
blood cultures confirm the presence of a bacterial 
infection. 


In institutions where it is available, hyperbaric oxy- 
gen therapy may be used to treat smoke inhalation result- 
ing in severe carbon monoxide or cyanide poisoning. 
This treatment requires a special chamber in which the 
patient receives pure oxygen at three times the normal 
atmospheric pressure, thus receiving more oxygen faster 
to overcome loss of consciousness, altered mental state, 
cardiovascular dysfunction, pulmonary edema, and 
severe neurological damage. 
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KEY TERMS 


Asphyxiation—Oxygen starvation of tissues. 
Chemicals such as carbon monoxide prevent the 
blood from carrying sufficient oxygen to the brain 
and other organs. As a result, the person may lose 
consciousness, stop breathing, and die without 
artificial respiration (assisted breathing) and other 
means of elevating the blood oxygen level. 


Hyperbaric oxygen therapy—Pure oxygen is 
administered to the patient in a special chamber at 
three times the normal atmospheric pressure. The 
patient gets more oxygen faster to overcome 
severe asphyxiation. 


Pulmonary—Pertaining to the lungs. 


Pulmonary edema— The filling of the lungs with 
fluid as the body’s response to injury or infection. 


Alternative treatment 


Botanical medicine can help to maintain open air- 
ways and heal damaged mucous membranes. It can also 
help support the entire respiratory system. Acupuncture 
and homeopathic treatment can provide support to the 
whole person who has suffered a traumatic injury such as 
smoke inhalation. 


Prognosis 


Although the outcome depends of the severity of the 
smoke inhalation and the severity of any accompanying 
burns or other injuries, with prompt medical treatment, 
the prognosis for recovery is good. However, some 
patients may experience chronic pulmonary problems 
following smoke inhalation, and those with asthma or 
other chronic respiratory conditions prior to smoke 
inhalation may find their original conditions have been 
aggravated by the inhalation injury. 


Prevention 


Smoke inhalation is best avoided by preventing struc- 
tural fires. This includes inspection of wiring, safe use and 
storage of flammable liquids, and maintenance of clean, 
well-ventilated chimneys, wood stoves, and space heaters. 
Properly placed and working smoke detectors in combina- 
tion with rapid evacuation plans will minimize a person’s 
exposure to smoke in the event of a fire. When escaping a 
burning building, a person should move close to the floor 
where there is more cool, clear air to breathe because hot air 
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rises, carrying gases and particulate matter upward. Finally, 
firefighters should wear proper protective gear. 


Resources 


BOOKS 

Speizer, Frank E. “Environmental Lung Diseases.” In Harri- 
son’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


PERIODICALS 
Clark Jr., W. R. “Smoke Inhalation: Diagnosis and Treatment.” 
World Journal of Surgery 16 (1992): 24. 


OTHER 
Johnson, Norma Jean. “Smoke Inhalation.” eMedicine World 
Medical Library. <http://www.emedicine.com>. 


Bethany Thivierge 


i Smoking 


Definition 


Smoking is the inhalation of the smoke of burning 
tobacco encased in cigarettes, pipes, and cigars. Casual 
smoking is the act of smoking only occasionally, usually 
in a social situation or to relieve stress. A smoking habit 
is a physical addiction to tobacco products. Many health 
experts now regard habitual smoking as a psychological 
addiction, too, and one with serious health consequences. 


Description 


The U.S. Food and Drug Administration has asserted 
that cigarettes and smokeless tobacco should be consid- 
ered nicotine delivery devices. Nicotine, the active ingre- 
dient in tobacco, is inhaled into the lungs, where most of 
it stays. The rest passes into the bloodstream, reaching 
the brain in about 10 seconds and dispersing throughout 
the body in about 20 seconds. 


Depending on the circumstances and the amount con- 
sumed, nicotine can act as either a stimulant or tranquiliz- 
er. This can explain why some people report that smoking 
gives them energy and stimulates their mental activity, 
while others note that smoking relieves anxiety and relax- 
es them. The initial “kick” results in part from the drug’s 
stimulation of the adrenal glands and resulting release of 
epinephrine into the blood. Epinephrine causes several 
physiological changes—it temporarily narrows the arter- 
ies, raises the blood pressure, raises the levels of fat in the 
blood, and increases the heart rate and flow of blood from 
the heart. Some researchers think epinephrine contributes 
to smokers’ increased risk of high blood pressure. 
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Smoking 


Nicotine, by itself, increases the risk of heart dis- 
ease. However, when a person smokes, he or she is 
ingesting a lot more than nicotine. Smoke from a ciga- 
rette, pipe, or cigar is made up of many additional toxic 
chemicals, including tar and carbon monoxide. Tar is a 
sticky substance that forms into deposits in the lungs, 
causing lung cancer and respiratory distress. Carbon 
monoxide limits the amount of oxygen that the red blood 
cells can convey throughout your body. Also, it may 
damage the inner walls of the arteries, which allows fat 
to build up in them. 


Besides tar, nicotine, and carbon monoxide, tobacco 
smoke contains 4,000 different chemicals. More than 200 
of these chemicals are known be toxic. Nonsmokers who 
are exposed to tobacco smoke also take in these toxic 
chemicals. They inhale the smoke exhaled by the smoker 
as well as the more toxic sidestream smoke—the smoke 
from the end of the burning cigarette, cigar, or pipe. 


Here’s why sidestream smoke is more toxic than 
exhaled smoke: When a person smokes, the smoke he or 
she inhales and then breathes out leaves harmful deposits 
inside the body. But because lungs partially cleanse the 
smoke, exhaled smoke contains fewer poisonous chemi- 
cals. That’s why exposure to tobacco smoke is dangerous 
even for a nonsmoker. 


Causes and symptoms 


No one starts smoking to become addicted to nico- 
tine. It isn’t known how much nicotine may be consumed 
before the body becomes addicted. However, once smok- 
ing becomes a habit, the smoker faces a lifetime of health 
risks associated with one of the strongest addictions 
known to man. 


Smoking risks 


Smoking is recognized as the leading preventable 
cause of death, causing or contributing to the deaths of 
approximately 430,700 Americans each year. Anyone 
with a smoking habit has an increased chance of lung, 
cervical, and other types of cancer; respiratory diseases 
such as emphysema, asthma, and chronic bronchitis; 
and cardiovascular disease, such as heart attack, high 
blood pressure, stroke, and atherosclerosis (narrowing 
and hardening of the arteries). The risk of stroke is espe- 
cially high in women who take birth control pills. 


Smoking can damage fertility, making it harder to 
conceive, and it can interfere with the growth of the 
fetus during pregnancy. It accounts for an estimated 
14% of premature births and 10% of infant deaths. 
There is some evidence that smoking may cause impo- 
tence in some men. 
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Because smoking affects so many of the body’s sys- 
tems, smokers often have vitamin deficiencies and suffer 
oxidative damage caused by free radicals. Free radicals 
are molecules that steal electrons from other molecules, 
turning the other molecules into free radicals and desta- 
bilizing the molecules in the body’s cells. 


Smoking is recognized as one of several factors that 
might be related to a higher risk of hip fractures in older 
adults. 


Studies reveal that the more a person smokes, the 
more likely he is to sustain illnesses such as cancer, 
chronic bronchitis, and emphysema. But even smokers 
who indulge in the habit only occasionally are more 
prone to these diseases. 


Some brands of cigarettes are advertised as “low 
tar,’ but no cigarette is truly safe. If a smoker switches to 
a low-tar cigarette, he is likely to inhale longer and more 
deeply to get the chemicals his body craves. A smoker 
has to quit the habit entirely in order to improve his 
health and decrease the chance of disease. 


Though some people believe chewing tobacco is 
safer, it also carries health risks. People who chew tobac- 
co have an increased risk of heart disease and mouth and 
throat cancer. Pipe and cigar smokers have increased 
health risks as well, even though these smokers generally 
do not inhale as deeply as cigarette smokers do. These 
groups haven’t been studied as extensively as cigarette 
smokers, but there is evidence that they may be at a slight- 
ly lower risk of cardiovascular problems but a higher risk 
of cancer and various types of circulatory conditions. 


Recent research reveals that passive smokers, or 
those who unavoidably breathe in second-hand tobacco 
smoke, have an increased chance of many health prob- 
lems such as lung cancer and asthma, and in children, 
sudden infant death syndrome. 


Smokers’ symptoms 


Smokers are likely to exhibit a variety of symptoms 
that reveal the damage caused by smoking. A nagging 
morning cough may be one sign of a tobacco habit. 
Other symptoms include shortness of breath, wheezing, 
and frequent occurrences of respiratory illness, such as 
bronchitis. Smoking also increases fatigue and decreases 
the smoker’s sense of smell and taste. Smokers are more 
likely to develop poor circulation, with cold hands and 
feet and premature wrinkles. 


Sometimes the illnesses that result from smoking 
come on silently with little warning. For instance, coro- 
nary artery disease may exhibit few or no symptoms. At 
other times, there will be warning signs, such as bloody 
discharge from a woman’s vagina, a sign of cancer of the 
cervix. Another warning sign is a hacking cough, worse 
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Symptoms That Occur After Quitting Smoking 


Symptom Cause 


Duration Relief 


Craving for cigarette nicotine craving 


Irritability, impatience nicotine craving 

Insomnia nicotine craving temporarily 
reduces deep sleep 

Fatigue lack of nicotine stimulation 

Lack of concentration lack of nicotine stimulation 

Hunger cigarettes craving confused 
hunger pangs 

Coughing, dry throat, nasal drip Body ridding itself of mucus 
in lungs and airways 

Constipation, gas Intestinal movement decreases 
with lack of nicotine 


than the usual smoker’s cough, that brings up phlegm or 
blood—a sign of lung cancer. 


Withdrawal symptoms 


A smoker who tries to quit may expect one or more 
of these withdrawal symptoms: nausea, constipation or 
diarrhea, drowsiness, loss of concentration, insomnia, 
headache, nausea, and irritability. 


Diagnosis 

It’s not easy to quit smoking. That’s why it may be 
wise for a smoker to turn to his physician for help. For 
the greatest success in quitting and to help with the with- 
drawal symptoms, the smoker should talk over a treat- 
ment plan with his doctor or alternative practitioner. He 
should have a general physical examination to gauge his 
general health and uncover any deficiencies. He should 
also have a thorough evaluation for some of the serious 
diseases that smoking can cause. 


Treatment 


Research shows that most smokers who want to quit 
benefit from the support of other people. It helps to quit 
with a friend or to join a group such as those organized 
by the American Cancer Society. These groups provide 
support and teach behavior modification methods that 
can help the smoker quit. The smoker’s physician can 
often refer him to such groups. 


Other alternatives to help with the withdrawal symp- 
toms of kicking the habit include nicotine replacement 
therapy in the form of gum, patches, nasal sprays, and 
oral inhalers. These are available by prescription or over 
the counter. A physician can provide advice on how to 
use them. They slowly release a small amount of nicotine 
into the bloodstream, satisfying the smoker’s physical 
craving. Over time, the amount of gum the smoker chews 
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first week can linger distract yourself with other activity 

for months 

2 to 4 weeks Exercise, relaxation techniques, avoid caffeine 

2 to 4 weeks Avoid caffeine after 6 PM relaxation 
techniques; exercise 

2 to 4 weeks Nap 

A few weeks Reduce workload; avoid stress 

Up to several weeks Drink water or low calorie drinks; 
eat low-calorie snacks 

Several weeks Drink plenty of fluids; use cough drops 


1 to 2 weeks Drink plenty of fluids; add fiber to diet; exercise 


is decreased and the amount of time between applying 
the patches is increased. This helps wean the smoker 
from nicotine slowly, eventually beating his addiction to 
the drug. But there’s one important caution: If the smok- 
er lights up while taking a nicotine replacement, a nico- 
tine overdose may cause serious health problems. 


The prescription drug Zyban (buproprion hydrochlo- 
ride) has shown some success in helping smokers quit. 
This drug contains no nicotine, and was originally devel- 
oped as an antidepressant. It isn’t known exactly how 
buproprion works to suppress the desire for nicotine. 


Expected results 


Research on smoking shows that 80% of all smok- 
ers desire to quit. But smoking is so addictive that fewer 
than 20% of the people who try ever successfully kick 
the habit. Still, many people attempt to quit smoking 
over and over again, despite the difficulties—the crav- 
ings and withdrawal symptoms, such as irritability and 
restlessness. 


For those who do quit, it’s well worth the effort. The 
good news is that once a smoker quits the health effects 
are immediate and dramatic. After the first day, oxygen 
and carbon monoxide levels in the blood return to nor- 
mal. At two days, nerve endings begin to grow back and 
the senses of taste and smell revive. Within two weeks to 
three months, circulation and breathing improve. After 
one year of not smoking, the risk of heart disease is 
reduced by 50%. After 15 years of abstinence, the risks 
of health problems from smoking virtually vanish. A 
smoker who quits for good often feels a lot better too, 
with less fatigue and fewer respiratory illnesses. 


Alternative treatment 


There are a wide range of alternative treatments that 
can help a smoker quit the habit, including hypnothera- 
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SULJOWS 


Smoking 


KEY TERMS 


Antioxidant—Any substance that reduces the dam- 
age caused by oxidation, such as the harm caused 
by free radicals. 


Chronic bronchitis—A smoking-related respiratory 
illness in which the membranes that line the 
bronchi, or the lung’s air passages, narrow over 
time. Symptoms include a morning cough that 
brings up phlegm, breathlessness, and wheezing. 


Emphysema—An incurable, smoking-related dis- 
ease, in which the air sacs at the end of the lung’s 
bronchi become weak and inefficient. People with 
emphysema often first notice shortness of breath, 
repeated wheezing and coughing that brings up 
phlegm. 


Epinephrine—A nervous system hormone stimulat- 
ed by the nicotine in tobacco. It increases heart rate 
and may raise smokers’ blood pressure. 


Flavonoid—A food chemical that helps to limit 


py, herbs, acupuncture, and meditation. For example, a 
controlled trial demonstrated that self-massage can help 
smokers crave less intensely, smoke fewer cigarettes, and 
in some cases completely give them up. 


Hypnotherapy 


Hypnotherapy helps the smoker achieve a trance- 
like state, during which the deepest levels of the mind 
are accessed. A session with a hypnotherapist may 
begin with a discussion of whether the smoker really 
wants to and truly has the motivation to stop smoking. 
The therapist will explain how hypnosis can reduce the 
stress-related symptoms that sometimes come with 
kicking the habit. 


Often the therapist will discuss the dangers of smoking 
with the patient and begin to “reframe” the patient’s think- 
ing about smoking. Many smokers are convinced they can’t 
quit, and the therapist can help persuade them that they can 
change this behavior. These suggestions are then repeated 
while the smoker is under hypnosis. The therapist may also 
suggest while the smoker is under hypnosis that his feel- 
ings of worry, anxiety, and irritability will decrease. 


In a review of 17 studies of the effectiveness of hyp- 
notherapy, the percentage of people treated by hypnosis 
who still were not smoking after six months ranged from 
4%-8%. In programs that included several hours of treat- 
ment, intense interpersonal interaction, individualized 


3106 


oxidative damage to the body’s cells, and protects 
against heart disease and cancer. 


Free radical—An unstable molecule that causes 
oxidative damage by stealing electrons from sur- 
rounding molecules, thereby disrupting activity in 
the body’s cells. 


Nicotine—The addictive ingredient of tobacco, it 
acts on the nervous system and is both stimulating 
and calming. 


Nicotine replacement therapy—A method of wean- 
ing a smoker away from both nicotine and the oral 
fixation that accompanies a smoking habit by giving 
the smoker smaller and smaller doses of nicotine in 
the form of a patch or gum. 


Sidestream smoke—The smoke that is emitted from 
the burning end of a cigarette or cigar, or that 
comes from the end of a pipe. Along with exhaled 
smoke, it is a constituent of second-hand smoke. 


suggestions, and follow-up treatment, success rates were 
above 50%. 


Aromatherapy 


One study demonstrated that inhaling the vapor from 
black pepper extract can reduce symptoms associated 
with smoking withdrawal. Other essential oils can be 
used for relieving the anxiety a smoker often experiences 
while quitting. 


Herbs 


A variety of herbs can help smokers reduce their 
cravings for nicotine, calm their irritability, and even 
reverse the oxidative cellular damage done by smoking. 
Lobelia, sometimes called Indian tobacco, has historical- 
ly been used as a substitute for tobacco. It contains a sub- 
stance called lobeline, which decreases the craving for 
nicotine by bolstering the nervous system and calming 
the smoker. In high doses, lobelia can cause vomiting, 
but the average dose—about 10 drops per day—should 
pose no problems. 


Herbs that can help relax a smoker during withdraw- 
al include wild oats and kava kava. 


To reduce the oral fixation supplied by a nicotine 
habit, a smoker can chew on licorice root—the plant, not 
the candy. Licorice is good for the liver, which is a major 
player in the body’s detoxification process. Licorice also 
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acts as a tonic for the adrenal system, which helps reduce 
stress. And there’s an added benefit: If a smoker tries to 
light up after chewing on licorice root, the cigarette tastes 
like burned cardboard. 


Other botanicals that can help repair free-radical 
damage to the lungs and cardiovascular system are those 
high in flavonoids, such as hawthorn, gingko biloba, and 
bilberry, as well as antioxidants such as vitamin A, vita- 
min C, zinc, and selenium. 


Acupuncture 


This ancient Chinese method of healing is used 
commonly to help beat addictions, including smoking. 
The acupuncturist will use hair-thin needles to stimulate 
the body’s gi, or healthy energy. Acupuncture is a sophis- 
ticated treatment system based on revitalizing qi, which 
supposedly flows through the body in defined pathways 
called meridians. During an addiction like smoking, qi 
isn’t flowing smoothly or gets stuck, the theory goes. 


Points in the ear and feet are stimulated to help the 
smoker overcome his addiction. Often the acupuncturist 
will recommend keeping the needles in for five to seven 
days to calm the smoker and keep him balanced. 


Vitamins 


Smoking seriously depletes vitamin C in the body 
and leaves it more susceptible to infections. Vitamin C 
can prevent or reduce free-radical damage by acting as 
an antioxidant in the lungs. Smokers need additional C, 
in higher dosage than nonsmokers. Fish in the diet sup- 
plies Omega-3 fatty acids, which are associated with a 
reduced risk of chronic obstructive pulmonary disease 
(emphysema or chronic bronchitis) in smokers. Omega-3 
fats also provide cardiovascular benefits as well as an 
anti-depressive effect. Vitamin therapy doesn’t reduce 
craving but it can help beat some of the damage created 
by smoking. Vitamin B,, and folic acid may help protect 
against smoking-induced cancer. 


Prevention 


How do you give up your cigarettes for good and 
never go back to them again? 


Here are a few tips from the experts: 


e Tell your friends and neighbors that you’re quitting. 
Doing so helps make quitting a matter of pride. 


e Chew sugarless gum or eat sugar-free hard candy to 
redirect the oral fixation that comes with smoking. This 
will prevent weight gain, too. 


e Eat as much as you want, but only low-calorie foods 
and drinks. Drink plenty of water. This may help with 
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the feelings of tension and restlessness that quitting can 
bring. After eight weeks, you’ll lose your craving for 
tobacco, so it’s safe then to return to your usual eating 
habits. 


e Stay away from situations that prompt you to smoke. 
Dine in the nonsmoking section of restaurants. 


e Spend the money you save not smoking on an occasion- 
al treat for yourself. 
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Barbara Boughton 


Í Smoking-cessation drugs 


Definition 


Smoking cessation drugs are medicines that help peo- 
ple stop smoking cigarettes or using other forms of tobacco. 
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Smoking-cessation drugs 


Drug reservoir 


Foil backing 


N 


Adhesive 


Membrane 


The nicotine patch is a type of transepidermal patch designed to deliver nicotine, the addictive substance contained in ciga- 
rettes, directly through the skin and into the blood stream. The patch contains a drug reservoir sandwiched between a non- 
permeable back layer and a permeable adhesive layer that attaches to the skin. The drug leeches slowly out of the reservoir, 
releasing small amounts of the drug at a constant rate for up to 24 hours. (Illustration by Electronic Illustrators Group.) 


Purpose 


People who smoke cigarettes or use other forms of 
tobacco often have a difficult time when they try to stop. 
The difficulty is partly psychological; they get in the 
habit of using tobacco at certain times of day or while 
they are doing certain things, such as having a cup of cof- 
fee or reading the newspaper. But the habit is also hard to 
break for physical reasons. Tobacco contains nicotine, a 
drug that is as addictive as cocaine or heroin. Of those 
who have ever tried even a single cigarette, about a third 
will become nicotine-dependent. A person who is addict- 
ed to nicotine has withdrawal symptoms, such as irri- 
tability, anxiety, difficulty concentrating, and craving for 
tobacco when he or she stops using tobacco. 


Some people can stop smoking through willpower 
alone, but most do better if they have support from 
friends, family, a physician or pharmacist, or a formal 
stop-smoking program. Heavy tobacco users may find 
that smoking cessation products also help by easing their 
withdrawal symptoms. Most smoking cessation products 
contain nicotine, but the nicotine is delivered in small, 
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steady doses spread out over many hours. In contrast, 
when a person inhales a cigarette, nicotine enters the 
lungs and then travels to the brain within seconds, deliv- 
ering the “rush” that smokers come to crave. Another dif- 
ference is that smoking cessation products do not contain 
the tar, carbon monoxide, and other toxins that make cig- 
arettes so harmful to people’s health. According to one 
Canadian study, tobacco smoke contains over 40 differ- 
ent chemicals known to cause cancer. 


The importance of smoking cessation is reflected in 
legal penalties against the tobacco industry for its long- 
standing denial of the harm caused by tobacco products. 
Recent legal findings against the tobacco industry have 
led to legislation in three states concerning lawsuits 
against the industry. In Florida, state agencies can sue on 
behalf of Medicaid recipients for repayment of benefits. 
Maryland allows the use of statistical analysis in lawsuits 
against tobacco companies. In Vermont, the state can 
bring direct lawsuits against tobacco manufacturers to 
recover Medicaid benefits for tobacco-related illnesses 
paid after April 1998. Nineteen states (Alabama, Alaska, 
Connecticut, Florida, Hawaii, Louisiana, Maryland, 
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Massachusetts, Minnesota, Mississippi, Montana, New 
Hampshire, New York, Rhode Island, Texas, Vermont, 
Virginia, Washington, and Wisconsin) have set aside as 
of 2001 a portion of their money from tobacco settle- 
ments to smoking prevention programs. 


Description 
Nicotine replacement products 


Smoking cessation drugs that contain nicotine are 
also called nicotine substitution products or nicotine 
replacement therapy. There are four forms approved by 
the Food and Drug Administration (FDA) as of 2001— 
chewing gum, skin patch, nasal spray, and inhaler. The 
nasal spray and inhaler are available only with a prescrip- 
tion, but the gum and some brands of the patch can be 
bought over the counter (without a prescription). People 
who buy the nonprescription products should check with 
a physician before starting to use them. The patches are 
sold under the brand names Nicotrol, Nicoderm CQ, and 
Habitrol (prescription only). The gum is sold under the 
brand name Nicorette. The nasal spray and inhaler are 
marketed as Nicotrol NS and Nicotrol respectively. The 
costs of these products are about $30 for a box of 48 
pieces of the gum and about $30 per week for the patches. 


Other medications 


Another type of smoking cessation drug, bupropion 
(Zyban), also reduces craving and withdrawal symptoms, 
although it is not a nicotine replacement product. Bupro- 
pion is an antidepressant medication that is thought to 
help people stop smoking by mimicking some of the 
effects of tobacco on brain tissue. Bupropion can be used 
together with nicotine replacement products; several 
studies indicate that the combination helps more smokers 
quit than either method by itself. 


Buspirone (BuSpar) is a tranquilizer that appears to 
be effective in helping smokers deal with feelings of anx- 
iety resulting from tobacco withdrawal. 


Alternative approaches 


Other approaches that have been used to help smok- 
ers quit include hypnosis and acupuncture. The evi- 
dence for the usefulness of hypnosis is largely anecdotal; 
it appears to be most helpful when used in combination 
with nicotine replacement products or bupropion. 
Although acupuncture has been used in Western coun- 
tries since the 1970s to help people quit smoking, it does 
not appear to be particularly effective in this regard. A 
British study that was published in 1999 found that 
smokers who received acupuncture did not have a higher 
quit rate than those who received only sham acupuncture. 
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The wheals on the arm of this patient was caused by an 
allergic reaction to nicotine patches used to help subdue 
the urge to smoke. (Custom Medical Stock Photo. Reproduced 
by permission.) 


Recommended dosage 


The recommended dosage of nicotine replacement 
products depends on the method of administration. Each 
form of this medicine comes with detailed instructions 
for its use. Following directions exactly is very impor- 
tant. For example, nicotine gum should not be chewed 
like regular chewing gum. It must be chewed very slowly 
until it has a slight taste or causes a slight tingling sensa- 
tion in the mouth; then “parked” between the cheek and 
gum until the taste and tingling goes away; then chewed 
and parked in the same way for about 30 minutes. Nico- 
tine patches and other products also must be used cor- 
rectly to be effective. Some patches are meant to be worn 
only during the day and removed at night; others are 
worn 24 hours a day. 


Smokers who are heavily dependent on nicotine may 
want to ask their doctors about using a combination of 
nicotine replacement products. Studies done between 
1995 and 2000 indicate that combining the transdermal 
patch with either the gum or the nasal spray helps more 
smokers quit than any of the three products by them- 
selves. It is thought that the higher success rate is due to 
the different rates of speed at which these products deliv- 
er nicotine to the body. The nasal spray delivers nicotine 
very rapidly, and can be used to relieve intense cravings 
at times of the day when the smoker is accustomed to 
having a cigarette, while the patch delivers a smaller 
dosage of nicotine to the body at a steadier rate. 
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Smoking-cessation drugs 


Precautions 


Seeing a physician regularly while using smoking 
cessation drugs is important. The physician will check to 
make sure the medicine is working as it should and will 
watch for unwanted side effects. 


Nicotine by itself is a poisonous substance. Do not 
smoke during treatment with smoking cessation drugs 
that contain nicotine, as the combination could lead to 
nicotine overdose. For the same reason, do not use more 
than one type of smoking cessation product at a time, and 
never use more than the recommended amount of medi- 
cine. Signs of nicotine overdose include: 


e nausea 

* vomiting 

e severe pain in the stomach or abdomen 
* severe diarrhea 

* severe dizziness 

¢ fainting 

e convulsions (seizures) 

e low blood pressure 

e fast, weak, or irregular heartbeat 

e hearing or vision problems 

e severe breathing problems 

* severe watering of the mouth or drooling 
e cold sweat 

* severe headache 

e confusion 

* severe weakness 


Keep these drugs, including thrown-away patches and 
gum—out of the reach of children and pets. Even a small 
amount of nicotine can seriously harm a child or animal. 


Nicotine in any form should not be used during 
pregnancy, as it may harm the fetus or cause miscar- 
riage. Women who may become pregnant should use 
effective birth control while taking smoking cessation 
drugs. Women who become pregnant while taking this 
medicine should stop taking it immediately and check 
with their physicians. 


Nicotine passes into breast milk and may cause 
problems for nursing babies. Women who are breastfeed- 
ing and want to use smoking cessation drugs may need to 
stop breastfeeding during treatment. 


Anyone who has had unusual reactions to nicotine in 
the past should let his or her physician know before using 
a smoking cessation drug. The physician should also be 
told about any allergies to foods, dyes, preservatives, or 
other substances. People who have had a rash or irritation 
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from adhesive bandages should check with a physician 
before using a nicotine patch. 


Smoking cessation patches, gum, and other products 
may make certain medical problems worse. Before using 
a smoking cessation drug, people with any of these med- 
ical problems should make sure their physicians are 
aware of their conditions: 


e heart or blood vessel disease 
e high blood pressure 

e diabetes 

e overactive thyroid 

e skin rash or irritation 

e stomach ulcer 


e pheochromocytoma (pcc) (a tumor of the adrenal 
medulla) 


e dental problems or mouth sores 
* sore throat 
e jaw pain or temporomandibular joint disorder (TMJ) 


There are also precautions to take with bupropion 
and buspirone. Bupropion should not be taken by 
patients with a history of seizures, high blood pressure, 
anorexia, or bulimia nervosa. People taking buspirone 
should be careful about driving or operating heavy 
machinery until they can tell whether the drug makes 
them drowsy as a side effect. Although buspirone does 
not interact with alcohol as intensely as most tranquiliz- 
ers do, patients should still use alcohol cautiously if they 
are taking buspirone. 


Side effects 


Each type of smoking cessation product may cause 
minor side effects that usually go away as the body 
adjusts to the drug. These usually do not need medical 
attention unless they continue or they interfere with nor- 
mal activities. For example, nicotine gum may cause 
belching, jaw aches, or sore mouth or throat. Nicotine 
patches may cause redness, itching, or burning where the 
patch is applied. The nasal spray may irritate the nose 
and sinuses, while the inhaler may cause throat irritation 
or coughing. 


If nicotine gum injures the mouth, teeth, or dental 
work, check with a physician as soon as possible. Other 
side effects are possible. Anyone who has unusual symp- 
toms while using smoking cessation drugs should get in 
touch with his or her physician. 


The side effects of bupropion include dry mouth 
and difficulty sleeping. The possible side effects of bus- 
pirone include headaches and drowsiness. 
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Interactions 


People taking certain drugs may need to change their 
doses when they stop smoking. Anyone who uses a smok- 
ing cessation drug should let the physician know all other 
medicines he or she is taking and should ask whether the 
doses need to be changed. Examples of drugs that may be 
affected when a person stops smoking are: 


e insulin 


e airway opening drugs (bronchodilators) such as 
aminophylline (Somophyllin), oxtriphylline (Choledyl) 
or theophylline (Somophyllin-T) 


* opioid (narcotic) pain relievers such as propoxyphene 
(Darvon) 


e the beta blocker propranolol (Inderal) 


Other drugs may also interact with smoking cessa- 
tion drugs. Be sure to check with a physician or pharma- 
cist before combining smoking cessation drugs with any 
other prescription or nonprescription (over-the-counter) 
medicine. 


Bupropion should not be used by patients who are 
also taking monoamine oxidase inhibitor (MAOI) med- 
ications. These include such drugs as furazolidone, iso- 
carboxazid, and phenelzine. Bupropion may also interact 
with phenytoin, carbamazepine, and levodopa. Buspirone 
also interacts with MAOIs, as well as with trazadone and 
haloperidol. 


Resources 


BOOKS 

American Cancer Society. Quitting Smoking. New York: Amer- 
ican Cancer Society, 2000. <http://www.cancer.org/ 
tobacco/quitting>. 

“Smoking Cessation.” The Merck Manual of Diagnosis and 
Therapy, ed. Mark H. Beers, MD, and Robert Berkow, 
MD. Whitehouse Station, NJ: Merck Research Laborato- 
ries, 1999, 

United States Public Health Service. You Can Quit Smoking. 
Consumer Guide, June 2000. Government Publications 
Clearinghouse, P.O. Box 8547, Silver Spring, MD 20907. 
<http:www.surgeongeneral.gov/ tobacco/consquits.htm>. 


PERIODICALS 

Okuyemi, K. S., et al. “Pharmacotherapy of Smoking Cessa- 
tion.” Archives of Family Medicine 9 (March 2000): 270- 
281. 


ORGANIZATIONS 

American Association for Respiratory Care. 11030 Ables Lane, 
Dallas, TX 75229. <http://www.aarc.org>. 

American Cancer Society (ACS). 1599 Clifton Road, NE, 
Atlanta, GA 30329. (404) 320-3333 or (800) ACS-2345. 
Fax: (404) 329-7530. <http://www.cancer.org>. 
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KEY TERMS 


Acupuncture—A Chinese medical practice that 
treats illness or addictions by the insertion of very 
thin steel needles at specified points along the 
body’s energy channels. 


Bupropion—An antidepressant medication given 
to smokers for nicotine withdrawal symptoms. It is 
sold under the trade name Zyban. 


Buspirone—An antianxiety medication that is also 
given for withdrawal symptoms. It is sold under 
the trade name BuSpar. 


Nicotine—A colorless, oily chemical found in 
tobacco that makes people physically dependent 
on smoking. It is poisonous in large doses. 


Withdrawal symptoms—A group of physical or 
mental symptoms that may occur when a person 
suddenly stops using a drug on which he or she 
has become dependent. 


American Lung Association. 1740 Broadway, 14th Floor, New 
York, NY 10019. (212) 315-8700 or (800) 586-4872. 

Office on Smoking and Health. Centers for Disease Control 
and Prevention. Mailstop K-50, 4770 Buford Highway 
NE, Atlanta, GA 30341-3724. (800) 232-1311. <http:// 
www.cdc.gov/tobacco/>. 


OTHER 

de Guia, Nicole. Rethinking Stop-Smoking Medications: Myths 
and Facts. Position paper prepared for the Ontario Med- 
ical Association (OMA). OMA Health Policy Department, 
Ontario, Canada, June 1999. 

Questions and Answers About Finding Smoking Cessation Ser- 
vices. Fact Sheet, National Cancer Institute. 
<http://www.nci.nih.gov>. 

Smoking Cessation Guidelines. Agency for Health Care Policy 
and Research Publications Clearinghouse. PO Box 8547, 
Silver Spring, MD 20907. 


Rebecca J. Frey, PhD 


Í Snoring 


Definition 


Snoring is a sound generated during sleep when the 
roof of the mouth vibrates. 
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Snoring 


Description 


Snoring is one symptom of a group of disorders 
known as sleep disordered breathing. It occurs when the 
soft palate, uvula, tongue, tonsils, and/or muscles in the 
back of the throat rub against each other and generate a 
vibrating sound during sleep. Twenty percent of all 
adults are chronic snorers, and 45% of normal adults 
snore occasionally. As people grow older, their chance of 
snoring increases. Approximately half of all individuals 
over 60 snore regularly. 


In some cases, snoring is a symptom of a more seri- 
ous disorder called obstructed sleep apnea (OSA). OSA 
occurs when part of the airway is closed off (usually at 
the back of the throat) while a person is trying to inhale 
during sleep, and breathing stops for more than 10 sec- 
onds before resuming again. These breathless episodes 
can occur as many as several hundred times a night. 


People with OSA almost always snore heavily, 
because the same narrowing of the airway that causes snor- 
ing can also cause OSA. Snoring may actually attribute to 
OSA as well, because the vibration of the throat tissues 
which occurs in snoring can cause the tissue to swell. 


Causes and symptoms 


There are several major causes of snoring, including: 


e Excessively relaxed throat muscles. Alcohol, drugs, and 
sedatives can cause the throat muscles to become lax, 
and/or the tongue to pull back into the airway. 


e Large uvula. The piece of tissue that hangs from the 
back of the throat is called the uvula. Individuals with a 
large or longer than average uvula can suffer from snor- 
ing when the uvula vibrates in the airway. 


e Large tonsils and/or adenoids. The tonsils (tissue at the 
back of either side of the throat) can also vibrate if they 
are larger than normal, as can the adenoids. 


e Excessive weight. Overweight people are more likely to 
snore. This is frequently caused by the extra throat and 
neck tissue they are carrying around. 


e Nasal congestion. Colds and allergies can plug the 
nose, creating a vacuum in the throat that results in 
snoring as airflow increases. 


e Cysts and tumors. Cysts and/or tumors of the throat can 
trigger snoring. 


e Structural problems of the nose. A deviated septum or 
other nasal problems can also cause snoring. 


Diagnosis 


A patient interview, and possibly an interview with 
the patient’s spouse or anyone else in the household who 
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has witnessed the snoring, is usually enough for a diag- 
nosis of snoring. A medical history which includes ques- 
tions about alcohol or tranquilizer use; past ear, nose, and 
throat problems; and the pattern and degree of snoring 
will be completed, and a physical exam will be per- 
formed to determine the cause of the problem. This will 
typically include examination of the throat to look for 
narrowing, obstruction, or malformations. If the snoring 
is suspected to be a symptom of a more serious disorder 
such as obstructive sleep apnea, the patient will require 
further testing. This testing is called a polysomnography 
study, and is conducted during an overnight stay in a spe- 
cialized sleep laboratory. The polysomnography study 
include measurements of heart rate, airflow at the mouth 
and nose, respiratory effort, sleep stage (light sleep, deep 
sleep, dream sleep, etc.), and oxygen level in the blood. 


Treatment 


Several surgical procedures are available for treating 
chronic snoring. These include: 


e Uvulopalathopharyngoplasty (UPPP), a surgical proce- 
dure which involves removing excess throat tissues (e.g., 
tonsils, parts of the soft palate) to expand the airway. 


e Laser-assisted uvulopalatoplasty (LAUP) uses a surgi- 
cal laser to remove part of the uvula and palate. 


e Palatal stiffening is a minimally-invasive surgical tech- 
nique where a laser or a cauterizer is used to produce 
scar tissue in the soft palate in order to stop the vibra- 
tions that produce snoring. 


e Radiofrequency ablation is another technique which 
uses scarring to shrink the uvula and/or soft palate. A 
needle electrode is used to shrink and scar the mouth 
and throat tissues. 


Alternative treatment 


There are a number of remedies for snoring, but few 
are proven clinically effective. Popular treatments 
include: 


e Mechanical devices. Many splints, braces, and other 
devices are available which reposition the nose, jaw, 
and/or mouth in order to clear the airways. Other 
devices are designed to wake an individual when snor- 
ing occurs. 


e Nasal strips. Nasal strips that attach like an adhesive 
bandage to the bridge of the nose are available at most 
drugstores, and can help stop snoring in some individu- 
als by opening the nasal passages. 


e Continuous positive airway pressure (CPAP). Some 
chronic snorers find relief by sleeping with a nasal 
mask which provides air pressure to the throat. 
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KEY TERMS 


Cauterize—To seal tissue or blood vessels using a 
heat or electrical source. 


Deviated septum—A hole or perforation in the 
septum, the wall that divides the two nasal cavities. 


Soft palate—The structure at the roof of the mouth 
that separates the mouth and the pharynx. 


Decongestants. Snoring caused by nasal congestion 
may be successfully treated with decongestants. Some 
effective herbal remedies that clear the nasal passages 
include golden rod (Solidago virgauria) and golden 
seal (Hydrastis canadensis). Steam inhalation of essen- 
tial oils of eucalyptus blue gum (Eucalyptus globulus) 
or peppermint (Mentha x piperata) can also relieve con- 
gestion. 


Weight loss. Snoring thought to be caused by excessive 
weight may be curtailed by a sensible weight loss and 
exercise program. 


Sleep position. Snoring usually worsens when an indi- 
vidual sleeps on his or her back, so side sleeping may 
alleviate the problem. Those who have difficulty stay- 
ing in a side sleeping position may find sleeping with 
pillows behind them helps them maintain the position 
longer. 


Bed adjustments. For some people, raising the head of 
the bed solves their snoring problem. A slight incline 
can prevent the tongue from retracting into the back of 
the throat. Bricks, wooden blocks, or specially designed 
wedges can be used to elevate the head of the bed 
approximately 4-16 in (10-41 cm). 


Prevention 


Adults with a history of snoring may be able to pre- 
vent snoring episodes with the following measures: 


e avoid alcohol and sedatives before bedtime. 
e remove allergens from the bedroom. 
* use a decongestant before bed. 


e sleep on the side, not the back. 


Resources 


BOOKS 

Pascualy, Ralph A., and Sally Warren Soest. Snoring and Sleep 
Apnea: Personal and Family Guide to Diagnosis and 
Treatment. New York: Demos Medical Publishing, 1996. 
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ORGANIZATIONS 

American Sleep Apnea Association. Wake-Up Call: The Well- 
ness Letter for Snoring and Apnea. 1424 K Street NW, 
Suite 302, Washington, DC 20005. (202) 293-3650. 
<http://www.sleepapnea.org>. 

National Sleep Foundation. 1522 K Street, NW, Suite 500, 
Washington, DC 20005. <http://www.sleepfoundation. 
org>. 


Paula Ford-Martin 


Sodium imbalance see Hypernatremia; 
Hyponatremia 


Somatization disorder see Somatoform 
disorders 


fl Somatoform disorders 


Definition 


The somatoform disorders are a group of mental dis- 
turbances placed in a common category on the basis of 
their external symptoms. These disorders are character- 
ized by physical complaints that appear to be medical in 
origin but that cannot be explained in terms of a physical 
disease, the results of substance abuse, or by another 
mental disorder. In order to meet the criteria for a 
somatoform disorder, the physical symptoms must be 
serious enough to interfere with the patient’s employ- 
ment or relationships, and must be symptoms that are not 
under the patient’s voluntary control. 


It is helpful to understand that the present classifica- 
tion of these disorders reflects recent historical changes 
in the practice of medicine and psychiatry. When psychi- 
atry first became a separate branch of medicine at the end 
of the nineteenth century, the term hysteria was com- 
monly used to describe mental disorders characterized by 
altered states of consciousness (for example, sleepwalk- 
ing or trance states) or physical symptoms (for example, 
a “paralyzed” arm or leg with no neurologic cause) that 
could not be fully explained by a medical disease. The 
term dissociation was used for the psychological mecha- 
nism that allows the mind to split off uncomfortable feel- 
ings, memories, or ideas so that they are lost to conscious 
recall. Sigmund Freud and other pioneering psychoana- 
lysts thought that the hysterical patient’s symptoms 
resulted from dissociated thoughts or memories reemerg- 
ing through bodily functions or trance states. Prior to the 
categorization in 1980, all mental disorders that were 
considered to be forms of hysteria were grouped togeth- 
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Somatoform disorders 


er on the basis of this theory about their cause. Since 
1980, however, the somatoform disorders and the so- 
called dissociative disorders have been placed in sepa- 
rate categories on the basis of their chief symptoms. In 
general, the somatoform disorders are characterized by 
disturbances in the patient’s physical sensations or ability 
to move the limbs or walk, while the dissociative disor- 
ders are marked by disturbances in the patient’s sense of 
identity or memory. 


Description 


As a group, the somatoform disorders are difficult to 
recognize and treat because patients often have long his- 
tories of medical or surgical treatment with several dif- 
ferent doctors. In addition, the physical symptoms are 
not under the patient’s conscious control, so that he or 
she is not intentionally trying to confuse the doctor or 
complicate the process of diagnosis. Somatoform disor- 
ders are, however, a significant problem for the health 
care system because patients with these disturbances 
overuse medical services and resources. 


Somatization disorder (Briquet’s syndrome) 


Somatization disorder was formerly called Briquet’s 
syndrome, after the French physician who first recognized 
it. The distinguishing characteristic of this disorder is a 
group or pattern of symptoms in several different organ 
systems of the patient’s body that cannot be accounted for 
by medical illness. The criteria for this disorder require 
four symptoms of pain, two symptoms in the digestive 
tract, one symptom involving the sexual organs, and one 
symptom related to the nervous system. Somatization dis- 
order usually begins before the age of 30. It is estimated 
that 0.2% of the United States population will develop this 
disorder in the course of their lives. Another researcher 
estimates that 1% of all women in the United States have 
symptoms of this disorder. The female-to-male ratio is 
estimated to range between 5:1 and 20:1. 


Somatization disorder is considered to be a chronic 
disturbance that tends to persist throughout the patient’s 
life. It is also likely to run in families. Some psychiatrists 
think that the high female-to-male ratio in this disorder 
reflects the cultural pressures on women in North Ameri- 
can society and the social “permission” given to women 
to be physically weak or sickly. 


Conversion disorder 


Conversion disorder is a condition in which the 
patient’s senses or ability to walk or move are impaired 
without a recognized medical or neurological disease or 
cause and in which psychological factors (such as stress 
or trauma) are judged to be temporarily related to onset 
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or exacerbation. The disorder gets its name from the 
notion that the patient is converting a psychological con- 
flict or problem into an inability to move specific parts of 
the body or to use the senses normally. An example of a 
conversion reaction would be a patient who loses his or 
her voice in a situation in which he or she is afraid to 
speak. The symptom simultaneously contains the anxi- 
ety and serves to get the patient out of the threatening sit- 
uation. The resolution of the emotion that underlies the 
physical symptom is called the patient’s primary gain, 
and the change in the patient’s social, occupational, or 
family situation that results from the symptom is called a 
secondary gain. Doctors sometimes use these terms 
when they discuss the aftereffects of conversion disorder 
or of other somatoform disorders on the patient’s emo- 
tional adjustment and lifestyle. 


The specific physical symptoms of conversion disor- 
der may include a loss of balance or paralysis of an arm 
or leg; the inability to swallow or speak; the loss of touch 
or pain sensation; going blind or deaf; seeing double; or 
having hallucinations, seizures, or convulsions. 


Unlike somatization disorder, conversion disorder 
may begin at any age, and it does not appear to run in 
families. It is estimated that as many as 34% of the popu- 
lation experiences conversion symptoms over a lifetime, 
but that the disorder is more likely to occur among less 
educated or sophisticated people. Conversion disorder is 
not usually a chronic disturbance; 90% of patients recov- 
er within a month, and most do not have recurrences. The 
female-to-male ratio is between 2:1 and 5:1. Male 
patients are likely to develop conversion disorders in 
occupational settings or military service. 


Pain disorder 


Pain disorder is marked by the presence of severe 
pain as the focus of the patient’s concern. This category 
of somatoform disorder covers a range of patients with a 
variety of ailments, including chronic headaches, back 
problems, arthritis, muscle aches and cramps, or pelvic 
pain. In some cases the patient’s pain appears to be large- 
ly due to psychological factors, but in other cases the 
pain is derived from a medical condition as well as the 
patient’s psychology. 


Pain disorder is relatively common in the general 
population, partly because of the frequency of work-relat- 
ed injuries in the United States. This disorder appears to 
be more common in older adults, and the sex ratio is near- 
ly equal, with a female-to-male ratio of 2:1. 


Hypochondriasis 


Hypochondriasis is a somatoform disorder marked 
by excessive fear of or preoccupation with having a seri- 
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ous illness that persists in spite of medical testing and reas- 
surance. It was formerly called hypochondriacal neurosis. 


Although hypochondriasis is usually considered a 
disorder of young adults, it is now increasingly recog- 
nized in children and adolescents. It may also develop in 
elderly people without previous histories of health-related 
fears. The disorder accounts for about 5% of psychiatric 
patients, and is equally common in men and women. 
Hypochondriasis may persist over a number of years but 
usually occurs as a series of episodes rather than continu- 
ous treatment-seeking. The flare-ups of the disorder are 
often correlated with stressful events in the patient’s life. 


Body dysmorphic disorder 


Body dysmorphic disorder is a new category of 
somatoform disorders. It is defined as a preoccupation 
with an imagined or exaggerated defect in appearance. 
Most cases involve features on the patient’s face or head, 
but other body parts—especially those associated with 
sexual attractiveness, such as the breasts or genitals— 
may also be the focus of concern. 


Body dysmorphic disorder is regarded as a chronic 
condition that usually begins in the patient’s late teens and 
fluctuates over the course of time. It was initially consid- 
ered to be a relatively unusual disorder, but may be more 
common than was formerly thought. It appears to affect 
men and women with equal frequency. Patients with body 
dysmorphic disorder frequently have histories of seeking 
or obtaining plastic surgery or other procedures to repair 
or treat the supposed defect. Some may even meet the cri- 
teria for a delusional disorder of the somatic type. 


Somatoform disorders in children and adolescents 


The most common somatoform disorders in chil- 
dren and adolescents are conversion disorders, although 
body dysmorphic disorders are being reported more fre- 
quently. Conversion reactions in this age group usually 
reflect stress in the family or problems with school 
rather than long-term psychiatric disturbances. Some 
psychiatrists speculate that adolescents with conversion 
disorders frequently have overprotective or overinvolved 
parents with a subconscious need to see their child as 
sick; in many cases the son or daughter’s symptoms 
become the center of family attention. The rise in body 
dysmorphic disorders in adolescents is thought to reflect 
the increased influence of media preoccupation with 
physical perfection. 


Causes and symptoms 


Because the somatoform disorders are categorized 
on the basis of symptom patterns, their causes as present- 
ly understood include several different factors. 
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Family stress 


Family stress is believed to be one of the most com- 
mon causes of somatoform disorders in children and ado- 
lescents. Conversion disorders in this age group may also 
be connected with physical or sexual abuse within the 
family of origin. 


Parental modeling 


Somatization disorder and hypochondriasis may 
result in part from the patient’s unconscious reflection or 
imitation of parental behaviors. This “copycat” behavior 
is particularly likely if the patient’s parent derived con- 
siderable secondary gain from his or her symptoms. 


Cultural influences 


Cultural influences appear to affect the gender ratios 
and body locations of somatoform disorders, as well as 
their frequency in a specific population. Some cultures 
(for example, Greek and Puerto Rican) report higher 
rates of somatization disorder among men than is the 
case for the United States. In addition, researchers found 
lower levels of somatization disorder among people with 
higher levels of education. People in Asia and Africa are 
more likely to report certain types of physical sensations 
(for example, burning hands or feet, or the feeling of ants 
crawling under the skin) than are Westerners. 


Biological factors 


Genetic or biological factors may also play a role. 
For example, people who suffer from somatization disor- 
der may also differ in how they perceive and process pain. 


Diagnosis 


Accurate diagnosis of somatoform disorders is impor- 
tant to prevent unnecessary surgery, laboratory tests, or 
other treatments or procedures. Because somatoform dis- 
orders are associated with physical symptoms, patients are 
often diagnosed by primary care physicians as well as by 
psychiatrists. In many cases the diagnosis is made in a 
general medical clinic. Children and adolescents with 
somatoform disorders are most likely to be diagnosed by 
pediatricians. Diagnosis of somatoform disorders requires 
a thorough physical workup to exclude medical and neuro- 
logical conditions, or to assess their severity in patients 
with pain disorder. A detailed examination is especially 
necessary when conversion disorder is a possible diagno- 
sis, because some neurological conditions—including 
multiple sclerosis and myasthenia gravis—have on occa- 
sion been misdiagnosed as conversion disorder. Some 
patients who receive a diagnosis of somatoform disorder 
ultimately go on to develop neurologic disorders. 
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Somatoform disorders 


KEY TERMS 


Briquet’s syndrome—Another name for somatiza- 
tion disorder. 


Conversion disorder—A somatoform disorder char- 
acterized by the transformation of a psychological 
feeling or impulse into a physical symptom. Con- 
version disorder was previously called hysterical 
neurosis, conversion type. 


Dissociation—A psychological mechanism in 
which the mind splits off certain aspects of a trau- 
matic event from conscious awareness. Dissocia- 
tion can affect the patient’s memory, sense of reality, 
and sense of identity. 


Hysteria—The earliest term for a psychoneurotic 
disturbance marked by emotional outbursts and/or 
disturbances of movement and sense perception. 
Some forms of hysteria are now classified as 
somatoform disorders and others are grouped with 
the dissociative disorders. 


In addition to ruling out medical causes for the 
patient’s symptoms, a doctor who is evaluating a patient 
for a somatization disorder will consider the possibility of 
other psychiatric diagnoses or of overlapping psychiatric 
disorders. Somatoform disorders often coexist with per- 
sonality disorders because of the chicken-and-egg rela- 
tionship between physical illness and certain types of 
character structure or personality traits. At one time, the 
influence of Freud’s theory of hysteria led doctors to 
assume that the patient’s hidden emotional needs “cause” 
the illness. But in many instances, the patient’s personali- 
ty may have changed over time due to the stresses of 
adjusting to a chronic disease. This gradual transforma- 
tion is particularly likely in patients with pain disorder. 
Patients with somatization disorder often develop panic 
attacks or agoraphobia together with their physical 
symptoms. In addition to anxiety or personality disorders, 
the doctor will usually consider major depression as a 
possible diagnosis when evaluating a patient with symp- 
toms of a somatoform disorder. Pain disorders may be 
associated with depression, and body dismorphic disorder 
may be associated with obsessive-compulsive disease. 


Treatment 
Relationship with primary care practitioner 


Because patients with somatoform disorders often 
have lengthy medical histories, a long-term relationship 
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Hysterical neurosis—An older term for conversion 
disorder or dissociative disorder. 


Primary gain—The immediate relief from guilt, anx- 
iety, or other unpleasant feelings that a patient 
derives from a symptom. 


Repression—A unconscious psychological mecha- 
nism in which painful or unacceptable ideas, mem- 
ories, or feelings are removed from conscious 
awareness or recall. 


Secondary gain—The social, occupational, or inter- 
personal advantages that a patient derives from 
symptoms. A patient’s being relieved of his or her 
share of household chores by other family members 
would be an example of secondary gain. 


Somatoform disorder—A category of psychiatric 
disorder characterized by physical complaints that 
appear to be medical in origin but that cannot be 
explained in terms of a physical disease, the results 
of substance abuse, or by another mental disorder. 


with a trusted primary care practitioner (PCP) is a safe- 
guard against unnecessary treatments as well as a com- 
fort to the patient. Many PCPs prefer to schedule brief 
appointments on a regular basis with the patient and keep 
referrals to specialists to a minimum. This practice also 
allows them to monitor the patient for any new physical 
symptoms or diseases. However, some PCPs work with a 
psychiatric consultant. 


Medications 


Patients with somatoform disorders are sometimes 
given antianxiety drugs or antidepressant drugs if 
they have been diagnosed with a coexisting mood or anx- 
iety disorder. In general, however, it is considered better 
practice to avoid prescribing medications for these 
patients since they are likely to become psychologically 
dependent on them. However, body dysmorphic disorder 
as been successfully treated with selective serotonin 
reuptake inhibitors (SSRI) antidepressants. 


Psychotherapy 


Patients with somatoform disorders are not consid- 
ered good candidates for psychoanalysis and other 
forms of insight-oriented psychotherapy. They can bene- 
fit, however, from supportive approaches to treatment 
that are aimed at symptom reduction and stabilization of 
the patient’s personality. Some patients with pain disor- 
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der benefit from group therapy or support groups, par- 
ticularly if their social network has been limited by their 
pain symptoms. Cognitive-behavioral therapy is also 
used sometimes to treat pain disorder. 


Family therapy is usually recommended for chil- 
dren or adolescents with somatoform disorders, particu- 
larly if the parents seem to be using the child as a focus 
to divert attention from other difficulties. Working with 
families of chronic pain patients also helps avoid rein- 
forcing dependency within the family setting. 


Hypnosis is a technique that is sometimes used as 
part of a general psychotherapeutic approach to conver- 
sion disorder because it may allow patients to recover 
memories or thoughts connected with the onset of the 
physical symptoms. 


Alternative treatment 


Patients with somatization disorder or pain disorder 
may be helped by a variety of alternative therapies 
including acupuncture, hydrotherapy, therapeutic mas- 
sage, meditation, botanical medicine, and homeopathic 
treatment. Relief of symptoms, including pain, can occur 
on the physical level, as well as on the mental, emotional, 
and spiritual levels. 


Prognosis 


The prognosis for somatoform disorders depends, as 
a rule, on the patient’s age and whether the disorder is 
chronic or episodic. In general, somatization disorder 
and body dysmorphic disorder rarely resolve completely. 
Hypochondriasis and pain disorder may resolve if there 
are significant improvements in the patient’s overall 
health and life circumstances, and people with both dis- 
orders may go through periods when symptoms become 
less severe (remissions) or become worse (exacerba- 
tions). Conversion disorder tends to be rapidly resolved, 
but may recur in about 25% of all cases. 


Prevention 


Generalizations regarding prevention of somatoform 
disorders are difficult because these syndromes affect dif- 
ferent age groups, vary in their symptom patterns and per- 
sistence, and result from different problems of adjustment 
to the surrounding culture. In theory, allowing expression 
of emotional pain in children, rather than regarding it as 
“weak,” might reduce the secondary gain of physical 
symptoms that draw the care or attention of parents. 


Resources 


BOOKS 
Clark, R. Barkley. “Psychosocial Aspects of Pediatrics and 
Psychiatric Disorders.” In Current Pediatric Diagnosis 
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Rebecca J. Frey 


Somatotrophic hormone test see Growth 
hormone tests 


i Sore throat 


Definition 


Sore throat, also called pharyngitis, is a painful 
inflammation of the mucous membranes lining the phar- 
ynx. It is a symptom of many conditions, but most often 
is associated with colds or influenza. Sore throat may be 
caused by either viral or bacterial infections or environ- 
mental conditions. Most sore throats heal without com- 
plications, but they should not be ignored because some 
develop into serious illnesses. 


Description 


Almost everyone gets a sore throat at one time or 
another, although children in child care or grade school 
have them more often than adolescents and adults. Sore 
throats are most common during the winter months when 
upper respiratory infections (colds) are more frequent. 


Sore throats can be either acute or chronic. Acute 
sore throats are the more common. They appear sudden- 
ly and last from three to about seven days. A chronic 
sore throat lasts much longer and is a symptom of an 
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Sore throat 


unresolved underlying condition or disease, such as a 
sinus infection. 


Causes and symptoms 


Sore throats have many different causes, and may or 
may not be accompanied by cold symptoms, fever, or 
swollen lymph glands. Proper treatment depends on 
understanding the cause of the sore throat. 


Viral sore throat 


Viruses cause 90-95% of all sore throats. Cold and 
flu viruses are the main culprits. These viruses cause an 
inflammation in the throat and occasionally the tonsils 
(tonsillitis). Cold symptoms almost always accompany a 
viral sore throat. These can include a runny nose, cough, 
congestion, hoarseness, conjunctivitis, and fever. The 
level of throat pain varies from uncomfortable to excru- 
ciating, when it is painful for the patient to eat, breathe, 
swallow, or speak. 


Another group of viruses that cause sore throat are 
the adenoviruses. These may also cause infections of the 
lungs and ears. In addition to a sore throat, symptoms 
that accompany an adenovirus infection include cough, 
runny nose, white bumps on the tonsils and throat, mild 
diarrhea, vomiting, and a rash. The sore throat lasts 
about one week. 


A third type of virus that can cause severe sore 
throat is the coxsackie virus. It can cause a disease called 
herpangina. Although anyone can get herpangina, it is 
most common in children up to age ten and is more 
prevalent in the summer or early autumn. Herpangina is 
sometimes called summer sore throat. 


Three to six days after being exposed to the virus, an 
infected person develops a sudden sore throat that is 
accompanied by a substantial fever usually between 
102-104°F (38.9-40°C). Tiny grayish-white blisters 
form on the throat and in the mouth. These fester and 
become small ulcers. Throat pain is often severe, inter- 
fering with swallowing. Children may become dehydrat- 
ed if they are reluctant to eat or drink because of the pain. 
In addition, people with herpangina may vomit, have 
abdominal pain, and generally feel ill and miserable. 


One other common cause of a viral sore throat is 
mononucleosis. Mononucleosis occurs when the 
Epstein-Barr virus infects one specific type of lympho- 
cyte. The infection spreads to the lymphatic system, res- 
piratory system, liver, spleen, and throat. Symptoms 
appear 30-50 days after exposure. 


Mononucleosis, sometimes called the kissing dis- 
ease, is extremely common. It is estimated that by the 
age of 35-40, 80-95% of Americans will have had 
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mononucleosis. Often, symptoms are mild, especially in 
young children, and are diagnosed as a cold. Since symp- 
toms are more severe in adolescents and adults, more 
cases are diagnosed as monomucleosis in this age group. 
One of the main symptoms of mononucleosis is a severe 
sore throat. 


Although a runny nose and cough are much more 
likely to accompany a sore throat caused by a virus than 
one caused by a bacteria, there is no absolute way to tell 
what is causing the sore throat without a laboratory test. 
Viral sore throats are contagious and are passed directly 
from person to person by coughing and sneezing. 


Bacterial sore throat 


From 5-10% of sore throats are caused by bacteria. 
The most common bacterial sore throat results from an 
infection by group A Streptococcus. This type of infection 
is commonly called strep throat. Anyone can get strep 
throat, but it is most common in school age children. 


Pharyngeal gonorrhea, a sexually transmitted bac- 
terial disease, causes a severe sore throat. Gonorrhea in 
the throat is transmitted by having oral sex with an 
infected person. 


Noninfectious sore throat 


Not all sore throats are caused by infection. Post- 
nasal drip can irritate the throat and make it sore. It can 
be caused by hay fever and other allergies that irritate the 
sinuses. Environmental and other conditions, such as 
heavy smoking or breathing secondhand smoke, heavy 
alcohol consumption, breathing polluted air or chemical 
fumes, or swallowing substances that burn or scratch the 
throat can also cause pharyngitis. Dry air, like that in air- 
planes or from forced hot air furnaces, can make the 
throat sore. People who breathe through their mouths at 
night because of nasal congestion often get sore throats 
that improve as the day progresses. Sore throat caused by 
environmental conditions is not contagious. 


Diagnosis 


It is easy for people to tell if they have a sore throat, 
but difficult to know what has caused it without laborato- 
ry tests. Most sore throats are minor and heal without any 
complications. A small number of bacterial sore throats 
do develop into serious diseases. Because of this, it is 
advisable to see a doctor if a sore throat lasts more than a 
few days or is accompanied by fever, nausea, or abdomi- 
nal pain. 


Diagnosis of a sore throat by a doctor begins with a 
physical examination of the throat and chest. The doctor 
will also look for signs of other illness, such as a sinus 
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infection or bronchitis. Since both bacterial and viral 
sore throat are contagious and pass easily from person to 
person, the doctor will seek information about whether 
the patient has been around other people with flu, sore 
throat, colds, or strep throat. If it appears that the patient 
may have strep throat, the doctor will do laboratory tests. 


If mononucleosis is suspected, the doctor may do a 
mono spot test to look for antibodies indicating the pres- 
ence of the Epstein-Barr virus. The test in inexpensive, 
takes only a few minutes, and can be done in a physician’s 
office. An inexpensive blood test can also determine the 
presence of antibodies to the mononucleosis virus. 


Treatment 


Effective treatment varies depending on the cause of 
the sore throat. As frustrating as it may be to the patient, 
viral sore throat is best left to run its course without drug 
treatment. Antibiotics have no effect on a viral sore 
throat. They do not shorten the length of the illness, nor 
do they lessen the symptoms. 


Sore throat caused by a streptococci or another bacte- 
ria must be treated with antibiotics. Penicillin is the pre- 
ferred medication. Oral penicillin must be taken for 10 
days. Patients need to take the entire amount of antibiotic 
prescribed, even after symptoms of the sore throat 
improve. Stopping the antibiotic early can lead to a return 
of the sore throat. Occasionally a single injection of long- 
acting penicillin G is given instead of 10 days of oral 
treatment. These medications generally cost under $15. 


Because mononucleosis is caused by a virus, there is 
no specific drug treatment available. Rest, a healthy diet, 
plenty of fluids, limiting heavy exercise and competitive 
sports, and treatment of aches with acetaminophen 
(Datril, Tylenol, Panadol) or ibuprofen (Advil, Nuprin, 
Motrin, Medipren) will help the illness pass. Nearly 90% 
of mononucleosis infections are mild. The infected per- 
son does not normally get the disease again. 


In the case of chronic sore throat, it is necessary to 
treat the underlying disease to heal the sore throat. If a 
sore throat caused by environmental factors, the aggra- 
vating stimulus should be eliminated from the sufferer’s 
environment. 


Home care for sore throat 


Regardless of the cause of a sore throat, there are 
some home care steps that people can take to ease their 
discomfort. These include: 


e taking acetaminophen or ibuprofen for pain; aspirin 
should not be given to children because of its associa- 
tion with increased risk for Reye’s Syndrome, a seri- 
ous disease 
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This young woman is having her sore throat examined by a 
medical practitioner using a fiber-optic tongue depressor. 
(Custom Medical Stock Photo. Reproduced by permission.) 


e gargling with warm double strength tea or warm salt 
water made by adding 1 tsp of salt to 8 oz (237 ml) of 
water. 


e drinking plenty of fluids, but avoiding acid juices like 
orange juice, which can irritate the throat (sucking on 
popsicles is a good way to get fluids into children.) 


e eating soft, nutritious foods like noodle soup and avoid- 
ing spicy foods 


e refraining from smoking 


e resting until the fever is gone, then resuming strenuous 
activities gradually 


e a room humidifier may make sore throat sufferers more 
comfortable 


e antiseptic lozenges and sprays may aggravate the sore 
throat rather than improve it 


Alternative treatment 


Alternative treatment focuses on easing the symp- 
toms of sore throat using herbs and botanical medicines. 


e Aromatherapists recommend inhaling the fragrances of 
essential oils of lavender (Lavandula officinalis), thyme 
(Thymus vulgaris), eucalyptus (Eycalyptus globulus), 
sage (Salvia officinalis), and sandalwood. 


e Ayurvedic practitioners suggest gargling with a mixture 
of water, salt, and tumeric (Curcuma longa) powder or 


3119 


e014} 3105 


South American blastomycosis 


KEY TERMS 


Antigen—A foreign protein to which the body 
reacts by making antibodies 


Conjunctivitis—An inflammation of the mem- 
brane surrounding the eye; also known as pink- 
eye. 

Lymphocyte—A type of white blood cell. Lympho- 
cytes play an important role in fighting disease. 


Pharynx—The pharynx is the part of the throat that 
lies between the mouth and the larynx or voice box. 


Toxin—A poison. In the case of scarlet fever, the 
toxin is secreted as a byproduct of the growth of 
the streptococcus bacteria and causes a rash. 


astringents such as alum, sumac, sage, and bayberry 
(Myrica spp.). 

e Herbalists recommend taking osha root (Ligusticum 
porteri) internally for infection or drinking ginger (Zin- 
giber officinale) or slippery elm (Ulmus fulva) tea for 
pain. 

e Homeopaths may treat sore throats with superdilute 
solutions Lachesis, Belladonna, Phytolacca), yellow 
jasmine (Gelsemium), or mercury. 


e Nutritional recommendations include zinc lozenges 
every two hours along with vitamin C with bioflav- 
onoids, vitamin A, and beta-carotene supplements. 


Prognosis 


Sore throat caused by a viral infection generally 
clears up on its own within one week with no complica- 
tions. The exception is mononucleosis. Ninety percent of 
cases of mononucleosis clear up without medical inter- 
vention or complications, so long as dehydration does 
not occur. In young children the symptoms may last only 
a week, but in adolescents the symptoms last longer. 
Adults over age 30 have the most severe and long lasting 
symptoms. Adults may take up to six months to recover. 
In all age groups fatigue and weakness may continue for 
up to six weeks after other symptoms disappear. 


In rare cases of mononucleosis, breathing may be 
obstructed because of swollen tonsils, adenoids, and 
lymph glands. If this happens, the patient should imme- 
diately seek emergency medical care. 


Patients with bacterial sore throat begin feeling bet- 
ter about 24 hours after starting antibiotics. Untreated 
strep throat has the potential to cause scarlet fever, kid- 
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ney damage, or rheumatic fever. Scarlet fever causes a 
rash, and can cause high fever and convulsions. 
Rheumatic fever causes inflammation of the heart and 
damage to the heart valves. Taking antibiotics within the 
first week of a strep infection will prevent these compli- 
cations. People with strep throat remain contagious until 
after they have been taking antibiotics for 24 hours. 


Prevention 


There is no way to prevent a sore throat; however, 
the risk of getting one or passing one on to another per- 
son can be minimized by: 


e washing hands well and frequently 


e avoiding close contact with someone who has a sore 
throat 


* not sharing food and eating utensils with anyone 
e not smoking 


e staying out of polluted air 


Resources 


BOOKS 

The Merck Manual of Diagnosis and Therapy. 16th ed. Ed. 
Robert Berkow. Rahway, NJ: Merck Research Laborato- 
ries, 1992. 


Tish Davidson 


Sotalol see Antiarrhythmic drugs 
Sound therapy see Music therapy 


| South American 


blastomycosis 
Definition 


South American blastomycosis is a potentially fatal, 
chronic fungus infection that occurs more often in men. 
The infection may affect different parts of the body, 
including the lungs or the skin, and may cause ulcers of 
the mouth, voicebox, and nose. 


Description 


South American blastomycosis occurs primarily in 
Brazil, although cases crop up in Mexico, Central Ameri- 
ca, or other parts of South America. It affects men 
between ages 20 and 50 about 10 times more often than 
women. 
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The disease is far more serious than its North Ameri- 
can variant (North American blastomycosis), which is 
endemic to the eastern United States, southern Canada, 
and the midwest. 


South American blastomycosis is known medically 
as paracoccidioidal granuloma, or paracoccidioidomyco- 
sis. The infection has a very long incubation period (at 
least five years). 


Causes and symptoms 


South American blastomycosis is caused by the 
yeast-like fungus Paracoccidioides brasiliensis that is 
acquired by breathing in the spores of the fungus, which 
is commonly found in old wood and soil. It may appear 
very similar to tuberculosis; in fact, both diseases may 
infect a patient at the same time. 


Symptoms include ulcers in the mouth, larynx and 
nose, in addition to large, draining lymph nodes, cough, 
chest pain, swollen lymph glands, weight loss, and 
lesions on the skin, genitals, and intestines. There may 
also be lesions in the liver, spleen, intestines, and adren- 
al glands. 


Diagnosis 


A physician can diagnose the condition by micro- 
scopic examination of a smear prepared from a lesion or 
sputum (spit). Biopsy specimens may also reveal the 
infection. While blood tests are helpful, they can’t deter- 
mine the difference between past and active infection. 


Treatment 


The primary goal of treatment is to control the infec- 
tion. The best treatment has been amphotericin B. Sul- 
fonamide drugs have been used and can stop the progress 
of the infection, but they don’t kill the fungus. 


Scientists are studying new treatments for the fungal 
infection, including ketoconazole, fluconazole, and itra- 
conazole, which appear to be equally effective as ampho- 
tericin B, according to research. 


Prognosis 


The disease is chronic and often fatal. Because blas- 
tomycosis may be recurrent, patients should continue 
follow-up care for several years. 


Prevention 


There is no way to prevent the disease. 
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KEY TERMS 


Amphotericin B—A drug used to treat fungal 
infections. 


Sulfonamide drugs—A group of antibacterial 
drugs used to treat infections of the lungs and skin, 
among other things. 


Resources 


PERIODICALS 

Cadavid, D., et al. “Factors Associated with Paracoccidioides 
Brasiliensis Infection Among Permanent Residents of 
Three Endemic Areas in Colombia.” Epidemiological 
Infections 111, no. 1 (Aug. 1993): 121-133. 

Diaz, M., et al. “A Pan-American 5-year Study of Fluconazole 
Therapy for Deep Mycoses in the Immunocompetent 
Host.” Clinical Infectious Diseases 14 (Mar. 1992): S68-76. 


ORGANIZATIONS 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. <http://www. 
rarediseases.org>. 

National Institute of Allergy and Infectious Disease. Building 
31, Room 7A-50, 31 Center Drive MSC 2520, Bethesda, 
MD 20892-2520. (301) 496-5717. <http://www.niaid. 
nih.gov/default.htm>. 


Carol A. Turkington 


Space medicine see Aviation medicine 
Spanish flu see Influenza 

Spastic colitis see Irritable bowel syndrome 
Spastic colon see Irritable bowel syndrome 


i Speech disorders 


Definition 


According to the American Speech-Language-Hear- 
ing Association (ASHA), a language disorder is an 
impairment in comprehension use of the spoken, written, 
or other symbol system. 


Description 
Speech disorders affect the language and mechanics, 


the content of speech, or the function of language in 


3121 


siapsosip ydaeds 


Speech disorders 


communication. Because speech disorders affect a per- 
son’s ability to communicate effectively, every aspect of 
the person’s life can be affected, for example, the per- 
son’s ability to make friends, and to communicate at 
school or at work. 


Amyotrophic lateral sclerosis (ALS) 


Amyotrophic lateral sclerosis (ALS), also known 
as Lou Gehrig’s disease, is a neurological disease that 
attacks the nerve cells in the brain that control voluntary 
muscles. ALS causes motor neurons to die so that the 
brain and spinal cord are unable to send messages to the 
muscles telling them to move. Because the muscles are 
not functioning, they begin to atrophy. Muscles in the 
face and jaw can be affected, and thereby affecting a per- 
son’s speech. 


Aphasia 


Aphasia results from damage to the language cen- 
ters of the brain, which affects a person’s ability to com- 
municate through speaking, listening, and writing. 


Persons with aphasia have trouble with expressive 
language, what is said, or receptive language, what is 
understood. Not only are speech and understanding 
speech affected, but also reading and writing is affected. 
The severity of aphasia varies from person to person, but 
in the most severe cases, a person may not be able to 
understand speech at all. Persons with mild aphasia may 
only become confused when speech becomes lengthy 
and complicated. 


Developmental apraxia of speech 


Developmental apraxia is a disorder that affects the 
nervous system and affects a person’s ability to sequence 
and say sounds, syllables, and words. The brain does not 
send the correct messages to the mouth and jaw so that 
the person can say what he or she wants to say. 


Children who are suffering from this disorder don’t 
babble as an infant and first words are delayed. Older 
children may have more difficulty with longer phrases, 
and may appear to be searching for words to express a 
thought. Listeners will likely have a difficult time under- 
standing the child. 


Laryngeal cancer 


Laryngeal cancer is characterized by a malignant 
growth in the larynx, or the voice box, which sometimes 
requires removal of the larynx or part of it. 


Cancer anywhere in the throat affects speech, swal- 
lowing, and chewing. Depending on the size of the 
growth, a person may have trouble moving the mouth 
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and lips. Therefore, speech sounds and eating will be 
affected and a person will have trouble communicating. 


Orofacial myofunctional disorders 


Orofacial myofunctional disorder (OMD) causes the 
tongue to move forward in an exaggerated manner while 
a person is speaking or swallowing. The tongue also may 
protrude when resting in the mouth. 


Because heredity contributes to the size and shape of 
a person’s mouth, there may be genetic reasons for the dis- 
order. Allergies also affect the mouth and face muscles, 
which make it difficult to breathe because of nasal conges- 
tion. Because a person may sleep with the tongue protrud- 
ing, lip muscles weaken. Enlarged tonsils also can block 
airways, creating the same breathing problems. Addition- 
ally, thumb-sucking, nail-biting, and teeth-clenching and 
grinding also can contribute to the disorder. 


Stuttering 


Stuttering is a disorder of speech fluency that fre- 
quently interrupts the flow of speech. 


Because children typically stumble and confuse 
their words as speech develops, stuttering is not immedi- 
ately evident. It is usually when children become older 
and continue to stumble that stuttering becomes evident. 


Causes and symptoms 
Amyotrophic lateral sclerosis (ALS) 


Initial symptoms include weakness in any part of the 
body, and appendages begin to tire easily. Occasionally 
the disease affects only one appendage rather than both 
at the same time. Persons with ALS may have trouble 
maintaining balance and may stumble or have difficulty 
with tasks that require manual dexterity, such as button- 
ing a shirt or tying a shoe. 


Eventually, the diaphragm and chest wall become so 
weak that a person cannot breathe on his or her own and 
needs the help of a ventilator. Because of the lack of 
muscle strength, a person with ALS will experience diffi- 
culty speaking loudly and clearly until the person is 
unable to speak at all using the vocal cords. The person 
will have difficulty pronouncing words and have difficul- 
ty completing lengthy sentences. 


Along with the difficulty in speaking also comes dif- 
ficulty in chewing and swallowing. Food can be broken 
down and pureed to make it easier to chew and swallow. 
However, a person eventually will have difficulty chew- 
ing and swallowing foods that are broken down or 
pureed. When ability to eat is affected, proper nutrition 
and body weight also are affected, and medical profes- 
sionals may decide that it is best to put in a feeding tube. 
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Aphasia 


Stroke is the most common cause of aphasia, 
although other injuries, such as a brain tumor or gun- 
shot wound, also can cause aphasia. 


Developmental apraxia of speech 


Developmental apraxia is a disorder that affects the 
nervous system and affects a person’s ability to sequence 
and say sounds, syllables, and words. The brain does not 
send the correct messages to the mouth and jaw so that 
the person can say what he or she wants to say. 


Children who are suffering from this disorder don’t 
babble as an infant and first words are delayed. Older 
children may have more difficulty with longer phrases, 
and may appear to be searching for words to express a 
thought. Listeners will likely have a difficult time under- 
standing the child. 


There is no known cause for developmental apraxia 
of speech. Symptoms include weakness of the jaw, 
tongue, and lips, and delayed speech development. Per- 
sons with the disorder also may have trouble identifying 
an object in the mouth using the sense of touch, which is 
known as oral-sensory perception. 


Laryngeal cancer 


Any kind of smoking of cigarettes, cigars, or tobac- 
co and alcohol abuse contribute to oral cancer, including 
smokeless tobacco. Persons with laryngeal cancer or 
another type of oral cancer may have a red or white patch 
or lump in the mouth. Symptoms also include difficulty 
chewing, swallowing, or chewing. 


Stuttering 


There is no known cause for stuttering, although 
poor muscle coordination and the rate of language devel- 
opment are believed to contribute to it. 


Stuttering is characterized by repetition of sounds, 
syllables, portions of a word, words, and complete phras- 
es; stretching the sounds and syllables; hesitation 
between words; words spoken in spurts; tense muscles in 
the jaw and mouth; and a feeling of loss of control. 


Diagnosis 

Amyotrophic lateral sclerosis (ALS) 

About 20,000 people in the United States have ALS 
at any given time with 5,000 new cases diagnosed every 
year. ALS is in the same family of disorders as multiple 


sclerosis, Parkinson’s disease, and muscular dystro- 
phy. Persons of all races and ethic groups are afflicted by 
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the disease, although men are more likely to have it than 
women. 


Aphasia 


About 700,000 persons in the United States have 
strokes every year, and one million are estimated to have 
aphasia. 


Developmental apraxia of speech 


A child suspected to have apraxia should first have 
his or her hearing tested to determine if the child has any 
deafness. Muscle development in the face and jaw should 
be evaluated and speech exercises tested. Articulation of 
words should be tested as well as the person’s expressive 
and receptive language skills. 


Laryngeal cancer 


It is likely that a dentist or physician will first detect 
signs of possible cancer. Oral cancer makes up about 
2-5% of all cancers, and about 30,000 cases are diag- 
nosed each year. Twice as many men than women are 
diagnosed with cancer typically between the ages of 50 
and 70. 


Orofacial myofunctional disorders 


The diagnosis of orofacial myofunctional disorder 
affects speech sounds because of weak tongue tip muscles, 
although a person’s speech may not be affected at all. 


Stuttering 


Stuttering is a problem that most likely will manifest 
itself during childhood rather than adulthood. 


Treatment 
Amyotrophic lateral sclerosis (ALS) 


In addition to treatments such as a feeding tube, a 
person with ALS would likely enlist the help of a speech 
therapist to help him or her determine ways in which he 
or she can maintain vocal control. A person also may 
enlist the help of an occupational therapist, a medical 
professional trained to help persons who have trouble 
with activities of daily living such as dressing, bathing, 
and eating. 


Aphasia 


A speech-language pathologist can perform drills 
and exercises with a person that include practice in nam- 
ing objects and following directions to try to improve 
skills. The person learns the best way to express himself 
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Speech disorders 


of herself. Group therapy also is an option, which 
focuses on structured discussions. 


Developmental apraxia of speech 


Treatment should focus on the coordination of motor 
movements necessary during speech production, which 
includes controlling breathing. A speech-language 
pathologist teaches exercises to a person with apraxia 
that will strengthen the jaws, lips, and tongue to improve 
coordination during speech. The therapist uses tactile, 
auditory, and visual feedback to direct the brain to move 
the muscles used during speech. 


Laryngeal cancer 


Depending on when the cancer is first detected, and 
depending on the size of the cancer, the entire larynx 
may not need to be removed. Radiation, chemotherapy, 
or partial removal can be done in lieu of complete 
removal. In these cases, the voice may be preserved 
although the quality likely will be affected. 


Orofacial myofunctional disorders 


In cases where speech is affected, a speech patholo- 
gist should be consulted to help control breathing prob- 
lems and work on speech articulation. The lip, palate, 
tongue, and facial muscles should be evaluated so that 
errors in speech can be detected. Therapy includes 
increasing awareness of the mouth and facial muscles, as 
well as the posture of the mouth and tongue. Muscle 
exercise can be done to increase strength and control. 


Stuttering 


A treatment plan by a speech therapist includes 
improving fluency and ease with which a person speaks. 
Strategies include reducing the rate of speech and using 
slower speech movements; articulating lightly; and starting 
air flow for speech before any other muscle movement. 


Alternative treatment 
Developmental apraxia of speech 


Some persons with apraxia may decide to use alter- 
native communication systems, such as a computer that 
transcribes and “speaks” what a person is directing it to 
say. These augmentative systems should only be used 
when a person is so severely impaired that effective 
speech or communication isn’t possible. 


Laryngeal cancer 


In cases of a full laryngectomy, a hole is made in 
the neck and, rather than using the mouth and nose to 
talk and breath, the person must use the hole. 
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Once the larynx is removed, the person needs to 
develop a new speech system without a voice. A speech 
pathologist should follow one of three plans: esophageal 
speech, artificial larynx, or tracheoesophageal puncture 
(TEP). 


e Esophageal speech. Without a larynx, a person is no 
longer able to exhale air from the lungs through the 
mouth to speak. Using esophageal speech, the person 
inhales and traps the air in the throat, causing the 
esophagus to vibrate and create sound. 


Artificial larynx. A mechanical instrument can be used 
that produces sound for some speech. These devices 
can be held against the neck or used by inserting a tube 
in the mouth. 


Tracheoesophageal puncture. This is a popular method 
in restoring speech production. During surgery, a hole 
is made between the trachea and esophagus and a valve 
is inserted into the hole. The person breathes air into the 
lungs and then covers the hole in the throat. During 
exhalation, the esophagus vibrates and creates speech. 


Stuttering 


A person suffering from stuttering may employ distrac- 
tion strategies to help him or her stop stuttering. Typically, a 
person stuttering becomes frustrated and embarrassed; sub- 
sequently, encouraging the person to think of something or 
do something else may break the stuttering cycle. 


Prognosis 
Amyotrophic lateral sclerosis (ALS) 


ALS patients often die of respiratory failure within 
three to five years of being diagnosed, although some 
persons have been known to survive as many as 10 years 
or longer. 


Aphasia 


Persons with aphasia can improve and eventually 
function in more typical public settings, and possibly 
return to school or work. 


Developmental apraxia of speech 


With proper treatment, apraxia can be brought under 
control and the person will be able to function normally 
as an adult. 


Laryngeal cancer 


Full removal of the larynx removes the risk of a can- 
cer relapse, although other parts of the throat and mouth 
can be affected. 
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KEY TERMS 


Neurons—Nerve cells in the brain, brain stem, 
and spinal cord that connect the nervous system 
and the muscles. 


Orofacial myofunctional disorders 


A person can learn to control this disorder with 
proper treatment and maintain normal speech and breath- 
ing patterns. 


Stuttering 


With proper speech therapy, stuttering can be con- 
trolled or eliminated. 


Prevention 
Laryngeal cancer 


Persons should not engage in smoking or drug abuse 
to decrease the risk of oral cancer. 


Orofacial myofunctional disorders 


In cases where the cause is evident, such as allergies 
or enlarged tonsils, a person should first remedy that 
problem; perhaps have the tonsils removed and treat 
allergies with medication. 


Resources 


BOOKS 

Johnson, Alex F., and Barbara H. Jacobson, eds. Medical 
Speech-Language Pathology: A Practitioner’s Guide. 
New York: Thieme Medical Publishers, Inc., 1998. 

Paul, Rhea. Language Disorders from Infancy through Adoles- 
cence. 2nd ed. St. Louis: Mosby, Inc., 2001. 

Van Riper, Charles and Robert L. Erickson. Speech Correction, 
An Introduction to Speech Pathology and Audiology. 9th 
ed. Needham Heights: Allyn & Bacon, 1996. 


ORGANIZATIONS 

American Speech-Language-Hearing Association. 1801 
Rockville Pike, Rockville, MD 20852. (800) 638-8255. 
<http://www.asha.org>. 


Meghan Gourley 


Speech disturbance see Aphasia 
Speech therapy see Rehabilitation 
Sperm count see Semen analysis 
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i Spina bifida 


Definition 


Spina bifida is a serious birth abnormality in which 
the spinal cord is malformed and lacks its usual protec- 
tive skeletal and soft tissue coverings. 


Description 


Spina bifida may appear in the body midline any- 
where from the neck to the buttocks. In its most severe 
form, termed spinal rachischisis, the entire spinal canal is 
open, exposing the spinal cord and nerves. More com- 
monly, the abnormality appears as a localized mass on 
the back that is covered by skin or by the meninges, the 
three-layered membrane that envelopes the spina cord. 
Spina bifida is usually readily apparent at birth because 
of the malformation of the back and paralysis below the 
level of the abnormality. 


Various forms of spina bifida are known as 
meningomyelocele, myelomeningocele, spina bifida 
aperta, open spina bifida, myelodysplasia, spinal dys- 
raphism, spinal rachischisis, myelocele, and meningo- 
cele. The term meningocele is used when the spine mal- 
formation contains only the protective covering 
(meninges) of the spinal cord. The other terms indicate 
involvement of the spinal cord and nerves in the malfor- 
mation. A related term, spina bifida occulta, indicates 
that one or more of the bony bodies in the spine are 
incompletely hardened, but that there is no abnormality 
of the spinal cord itself. 


Spina bifida occurs worldwide, but there has been a 
steady downward trend in occurrence rates over the past 
50 to 70 years, particularly in regions of high prevalence. 
The highest prevalence rates, about one in 200 pregnan- 
cies, have been reported from certain northern provinces 
in China. Intermediate prevalence rates, about one in 
1,000 pregnancies, have been found in Central and South 
America. The lowest prevalence rates, less than one in 
2,000 pregnancies, have been found in the European 
countries. The highest regional prevalence in the United 
States of about one in 500 pregnancies has occurred in 
the Southeast. 


Causes and symptoms 


Spina bifida may occur as an isolated abnormality 
or in the company of other malformations. As an isolat- 
ed abnormality, spina bifida is caused by the combina- 
tion of genetic factors and environmental influences 
that bring about malformation of the spine and spinal 
column. The specific genes and environmental influ- 
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Spina bifida 


An infant with spina bifida. (Photograph by Biophoto Associates, Photo Researchers, Inc. Reproduced by permission.) 


ences that contribute to the many-factored causes of 
spina bifida are not completely known. An insufficiency 
of folic acid is known to be one influential nutritional 
factor. Changes (mutations) in genes involving the 
metabolism of folic acid are believed to be significant 
genetic risk factors. The recurrence risk after the birth 
of an infant with isolated spina bifida is 3-5%. Recur- 
rence may be for spina bifida or another type of spinal 
abnormality. 


Spina bifida may arise because of chromosome 
abnormalities, single gene mutations, or specific envi- 
ronmental insults such as maternal diabetes mellitus 
or prenatal exposure to certain anticonvulsant drugs. 
The recurrence risk varies with each of these specific 
causes. 


In most cases, spina bifida is obvious at birth 
because of malformation of the spine. The spine may be 
completely open, exposing the spinal cord and nerves. 
More commonly, the spine abnormality appears as a 
mass on the back covered by membrane (meninges) or 
skin. Spina bifida may occur anywhere from the base of 
the skull to the buttocks. About 75% of abnormalities 
occur in the lower back (lumbar) region. In rare 
instances, the spinal cord malformation may occur 
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internally, sometimes with a connection to the gastroin- 
testinal tract. 


In spina bifida, many complications arise, dependent 
in part on the level and severity of the spine malforma- 
tion. As a rule, the nerves below the level of the abnor- 
mality develop in a faulty manner and fail to function, 
resulting in paralysis and loss of sensation below the level 
of the spine malformation. Since most abnormalities 
occur in the lumbar region, the lower limbs are paralyzed 
and lack sensation. Furthermore, the bowel and bladder 
have inadequate nerve connections, causing an inability 
to control bowel and bladder function. Most infants also 
develop hydrocephaly, an accumulation of excess fluid in 
the four cavities of the brain. At least one of every seven 
cases develop findings of Chiari II malformation, a condi- 
tion in which the lower part of the brain is crowded and 
may be forced into the upper part of the spinal cavity. 


There are a number of mild variant forms of spina 
bifida, including multiple vertebral abnormalities, skin 
dimples, tufts of hair, and localized areas of skin defi- 
ciency over the spine. Two variants, lipomeningocele and 
lipomyelomeningocele, typically occur in the lower back 
area (lumbar or sacral) of the spine. In these conditions, a 
tumor of fatty tissue becomes isolated among the nerves 
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below the spinal cord, which may result in tethering of 
the spinal cord and complications similar to those with 
open spina bifida. 


Diagnosis 

Few disorders are to be confused with open spina bifi- 
da. The diagnosis is usually obvious based on the external 
findings at birth. Paralysis below the level of the abnor- 
mality and fluid on the brain (hydrocephaly) may con- 
tribute to the diagnosis. Other spine abnormalities such as 
congenital scoliosis and kyphosis, or soft tissue tumors 
overlying the spine, are not likely to have these accompa- 
nying findings. In cases in which there are no external 
findings, the diagnosis is more difficult and may not 
become evident until neurological abnormalities or hydro- 
cephaly develop weeks, months, or years following birth. 


Prenatal diagnosis may be made in most cases with 
ultrasound examination after 12—14 weeks of pregnancy. 
Many cases are also detected by the testing of the moth- 
er’s blood for the level of alpha-fetoprotein at about 16 
weeks of pregnancy. If the spine malformation is not skin 
covered, alpha-fetoprotein from the fetus’ circulation may 
leak into the surrounding amniotic fluid, a small portion 
of which is absorbed into the mother’s blood. 


Treatment 


Aggressive surgical and medical management have 
improved the survival and function of infants with spina 
bifida. Initial surgery may be carried out during the first 
days of life, providing protection against injury and 
infection. Subsequent surgery is often necessary to pro- 
tect against excessive curvature of the spine, and in the 
presence of hydrocephaly, to place a mechanical shunt to 
decrease the pressure and amount of cerebrospinal fluid 
in the cavities of the brain. Because of weakness or 
paralysis below the level of the spine abnormality, most 
children will require physical therapy, bracing, and other 
orthopedic assistance to enable them to walk. A variety 
of approaches including periodic bladder catheterization, 
surgical diversion of urine, and antibiotics are used to 
protect urinary function. 


Although most individuals with spina bifida have 
normal intellectual function, learning disabilities or 
mental retardation occur in a minority. This may result, 
in part, from hydrocephaly and/or infections of the ner- 
vous system. Children so affected may benefit from early 
educational intervention, physical therapy, and occupa- 
tional therapy. Counseling to improve self-image and 
lessen barriers to socialization becomes important in late 
childhood and adolescence. 


Open fetal surgery has been performed for spina 
bifida during the last half of pregnancy. After direct clo- 
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KEY TERMS 


Chiari II anomaly—A structural abnormality of the 
lower portion of the brain (cerebellum and brain 
stem) associated with spina bifida. The lower struc- 
tures of the brain are crowded and may be forced 
into the foramen magnum, the opening through 
which the brain and spinal cord are connected. 


Fetus—The term used to describe a developing 
human infant from approximately the third month 
of pregnancy until delivery. The term embryo is 
used prior to the third month. 


Hydrocephalus—The excess accumulation of 
cerebrospinal fluid around the brain, often caus- 
ing enlargement of the head. 


sure of the spine malformation, the fetus is returned to 
the womb. By preventing chronic intrauterine exposure 
to mechanical and chemical trauma, prenatal surgery 
improves neurological function and leads to fewer com- 
plications after birth. Fetal surgery is considered experi- 
mental, and results have been mixed. 


Prevention of isolated spina bifida and other spinal 
abnormalities has become possible during recent 
decades. The major prevention is through the use of a B 
vitamin, folic acid, for several months prior to and fol- 
lowing conception. The Centers for Disease Control and 
Prevention recommend the intake of 400 micrograms of 
synthetic folic acid every day for all women of childbear- 
ing years. 


Prognosis 


More than 80% of infants born with spina bifida sur- 
vive with surgical and medical management. Although 
complications from paralysis, hydrocephaly, Chiari II 
malformation, and urinary tract deterioration threaten the 
well-being of the survivors, the outlook for normal intel- 
lectual function is good. 


Resources 


PERIODICALS 

Sells, C. J., and J. G. Hall, eds. “Neural Tube Defects” Mental 
Retardation and Developmental Disabilities Research 
Reviews 4, No. 4. New York: Wiley-Liss, 1998. 


ORGANIZATIONS 

March of Dimes Birth Defects Foundation. 1275 Mamaroneck 
Ave., White Plains, NY 10605. (888) 663-4637. <resource- 
center@modimes.org>. <http://www.modimes.org>. 
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Spinal cord injury 


National Birth Defects Prevention Network. Atlanta, GA (770) 
488-3550. <http://www.nbdpn.org>. 

Shriners Hospitals for Children. International Shrine Head- 
quarters, 2900 Rocky Point Dr., Tampa, FL 33607-1460. 
(813) 281-0300. <http://www.shrinershq.org>. 

Spina Bifida Association of America. 4590 MacArthur Blvd. 
NW, Suite 250, Washington, DC 20007-4226. (800) 621- 
3141 or (202) 944-3285. Fax: (202) 944-3295. 


Roger E. Stevenson 


Spina bifida occulta see Spina bifida 


i Spinal cord injury 


Definition 


Spinal cord injury is damage to the spinal cord that 
causes loss of sensation and motor control. 


Description 


Approximately 10,000 new spinal cord injuries 
(SCIs) occur each year in the United States. About 
250,000 people are currently affected. Spinal cord 
injuries can happen to anyone at any time of life. The 
typical patient, however, is a man between the ages of 
19 and 26, injured in a motor vehicle accident (about 
50% of all SCIs), a fall (20%), an act of violence (15%), 
or a sporting accident (14%). Alcohol or other drug 
abuse plays an important role in a large percentage of all 
spinal cord injuries. Six percent of people who receive 
injuries to the lower spine die within a year, and 40% of 
people who receive the more frequent higher injuries die 
within a year. 


Short-term costs for hospitalization, equipment, and 
home modifications are approximately $140,000 for an 
SCI patient capable of independent living. Lifetime costs 
may exceed one million dollars. Costs may be three to 
four times higher for the SCI patient who needs long- 
term institutional care. Overall costs to the American 
economy in direct payments and lost productivity are 
more than $10 billion per year. 


Causes and symptoms 
Causes 


The spinal cord is about as big around as the index 
finger. It descends from the brain down the back through 
hollow channels of the backbone. The spinal cord is 
made of nerve cells (neurons). The nerve cells carry sen- 
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sory data from the areas outside the spinal cord (periph- 
ery) to the brain, and they carry motor commands from 
brain to periphery. Peripheral neurons are bundled 
together to make up the 31 pairs of peripheral nerve 
roots. The peripheral nerve roots enter and exit the spinal 
cord by passing through the spaces between the stacked 
vertebrae. Each pair of nerves is named for the vertebra 
from which it exits. These are known as: 


e C1-8. These nerves enter from the eight cervical or 
neck vertebrae. 


e T1-12. These nerves enter from the thoracic or chest 
vertebrae. 


e L1-5. These nerves enter from the lumbar vertebrae of 
the lower back. 


e S1-5. These nerves enter through the sacral or pelvic 
vertebrae. 


e Coccygeal. These nerves enter through the coccyx or 
tailbone. 


Peripheral nerves carry motor commands to the 
muscles and internal organs, and they carry sensations 
from these areas and from the body’s surface. (Sensory 
data from the head, including sight, sound, smell, and 
taste, do not pass through the spinal cord and are not 
affected by most SCIs.) Damage to the spinal cord inter- 
rupts these signals. The interruption damages motor 
functions that allow the muscles to move, sensory func- 
tions such as feeling heat and cold, and autonomic func- 
tions such as urination, sexual function, sweating, and 
blood pressure. 


Spinal cord injuries most often occur where the 
spine is most flexible, in the regions of C5-C7 of the 
neck, and T10-L2 at the base of the rib cage. Several 
physically distinct types of damage are recognized. 
Sudden and violent jolts to nearby tissues can jar the 
cord. This jarring causes a temporary spinal concus- 
sion. Concussion symptoms usually disappear com- 
pletely within several hours. A spinal contusion or 
bruise is bleeding within the spinal column. The pres- 
sure from the excess fluid may kill spinal cord neurons. 
Spinal compression is caused by some object, such as a 
tumor, pressing on the cord. Lacerations or tears cause 
direct damage to cord neurons. Lacerations can be 
caused by bone fragments or missiles such as bullets. 
Spinal transection describes the complete severing of 
the cord. Most spinal cord injuries involve two or more 
of these types of damage. 


Symptoms 


PARALYSIS AND LOSS OF SENSATION. The extent to 
which movement and sensation are damaged depends on 
the level of the spinal cord injury. Nerves leaving the 
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spinal cord at different levels control sensation and 
movement in different parts of the body. The distribution 
is roughly as follows: 


e C1-C4: head and neck. 

e C3-C5: diaphragm (chest and breathing). 

e C5-T1: shoulders, arms and hands. 

e T2-T12: chest and abdomen (excluding internal organs). 


e L1-L4: abdomen (excluding internal organs), buttocks, 
genitals, and upper legs. 


e L4-S1: legs. 
e S2-S4: genitals and muscles of the perineum. 


Damage below T1, which lies at the base of the rib 
cage, causes paralysis and loss of sensation in the legs 
and trunk below the injury. Injury at this level usually 
does no damage to the arms and hands. Paralysis of the 
legs is called paraplegia. Damage above T1 involves the 
arms as well as the legs. Paralysis of all four limbs is 
called quadriplegia or tetraplegia. Cervical or neck 
injuries not only cause quadriplegia but also may cause 
difficulty in breathing. Damage in the lower part of the 
neck may leave enough diaphragm control to allow unas- 
sisted breathing. Patients with damage at C3 or above, 
just below the base of the skull, require mechanical assis- 
tance to breathe. 


Symptoms also depend on the extent of spinal cord 
injury. A completely severed cord causes paralysis and 
loss of sensation below the wound. If the cord is only 
partially severed, some function will remain below the 
injury. Damage limited to the front portion of the cord 
causes paralysis and loss of sensations of pain and tem- 
perature. Other sensation may be preserved. Damage to 
the center of the cord may spare the legs but paralyze the 
arms. Damage to the right or left half causes loss of posi- 
tion sense, paralysis on the side of the injury, and loss of 
pain and temperature sensation on the opposite side. 


DEEP VENOUS THROMBOSIS. Blood does not flow 
normally to a paralyzed limb that is inactive for long 
periods. The blood pools in the deep veins and forms 
clots, a condition known as deep vein thrombosis. A 
clot or thrombus can break free and lodge in smaller 
arteries in the brain, causing a stroke, or in the lungs, 
causing pulmonary embolism. 


PRESSURE ULCERS. Inability to move also leads to 
pressure ulcers or bed sores. Pressure ulcers form where 
skin remains in contact with a bed or chair for a long 
time. The most common sites of pressure ulcers are the 
buttocks, hips, and heels. 


SPASTICITY AND CONTRACTURE. A paralyzed limb 
is incapable of active movement, but the muscle still has 
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tone, a constant low level of contraction. Normal muscle 
tone requires communication between the muscle and 
the brain. Spinal cord injury prevents the brain from 
telling the muscle to relax. The result is prolonged mus- 
cle contraction or spasticity. Because the muscles that 
extend and those that bend a joint are not usually equal 
in strength, the involved joint is bent, often severely. 
This constant pressure causes deformity. As the muscle 
remains in the shortened position over several weeks or 
months, the tendons remodel and cause permanent mus- 
cle shortening or contracture. When muscles have per- 
manently shortened, the inner surfaces of joints, such as 
armpits or palms, cannot be cleaned and the skin breaks 
down in that area. 


HETEROTOPIC OSSIFICATION. Heterotopic ossifica- 
tion is an abnormal deposit of bone in muscles and ten- 
dons that may occur after injury. It is most common in 
the hips and knees. Initially heterotopic ossification caus- 
es localized swelling, warmth, redness, and stiffness of 
the muscle. It usually begins one to four months after the 
injury and is rare after one year. 


AUTONOMIC DYSREFLEXIA. Body organs that regu- 
late themselves, such as the heart, gastrointestinal tract, 
and glands, are controlled by groups of nerves called 
autonomic nerves. Autonomic nerves emerge from 
three different places: above the spinal column, in the 
lower back from vertebrae T1-L4, and from the lowest 
regions of the sacrum at the base of the spine. In gener- 
al, these three groups of autonomic nerves operate in 
balance. Spinal cord injury can disrupt this balance, a 
condition called autonomic dysreflexia or autonomic 
hyperreflexia. Patients with injuries at T6 or above are 
at greatest risk. 


In autonomic dysreflexia, irritation of the skin, 
bowel, or bladder causes a highly exaggerated response 
from autonomic nerves. This response is caused by the 
uncontrolled release of norepinephrine, a hormone simi- 
lar to adrenaline. Uncontrolled release of norepinephrine 
causes a rapid rise in blood pressure and a slowing of the 
heart rate. These symptoms are accompanied by throb- 
bing headache, nausea, anxiety, sweating, and goose 
bumps below the level of the injury. The elevated blood 
pressure can rapidly cause loss of consciousness, 
seizures, cerebral hemorrhage, and death. Autonomic 
dysreflexia is most often caused by an over-full bladder or 
bladder infection, impaction or hard impassable fecal 
mass in the bowel, or skin irritation from tight clothing, 
sunburn, or other irritant. Inability to sense these irritants 
before the autonomic reaction begins is a major cause of 
dysreflexia. 


LOSS OF BLADDER AND BOWEL CONTROL. Bladder 
and bowel control require both motor nerves and the 
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Spinal cord injury 


Cervical region 
(C1-C5) 


Thoracic region 
(T1-T12) 


Lumbar region 
(L1-L4) 


Sacral region 
(S1-S4) 


The extent of sensory and motor loss resulting from a 
spinal cord injury depends on the level of the injury 
because nerves at different levels control sensation and 
movement in different parts of the body. The distribution is 
as follows: C1-C4: head and neck; C3-C5: diaphragm; C5-T1: 
shoulders, arms, and hands; T2-T12: chest and abdomen 
(excluding internal organs); L1-L4: abdomen (excluding 
internal organs), buttocks, genitals, upper legs; L4-S3: legs; 
S2-S4: genitals, muscles of the perineum. (l//ustration by 
Electronic Illustrators Group.) 


autonomic nervous system. Both of these systems may 
be damaged by SCI. When the autonomic nervous sys- 
tem triggers an urge to urinate or defecate, continence is 
maintained by contracting the anal or urethral sphinc- 
ters. A sphincter is a ring of muscle that contracts to 
close off a passage or opening in the body. When the 
neural connections to these muscles are severed, con- 
scious control is lost. In addition, loss of feeling may 
prevent sensations of fullness from reaching the brain. 
To compensate, the patient may help empty the bowel or 
bladder by using physical maneuvers that stimulate 
autonomic contractions before they would otherwise 
begin. However, the patient may not be able to relax the 
sphincters. If the sphincters cannot be relaxed, the 
patient will retain urine or feces. 


Retention of urine may cause muscular changes in 
the bladder and urethral sphincter that make the problem 
worse. Urinary tract infection is common. Retention of 
feces can cause impaction. Symptoms of impaction 
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include loss of appetite and nausea. Untreated impaction 
may cause perforation of the large intestine and rapid 
overwhelming infection. 


SEXUAL DYSFUNCTION. Men who have sustained 
SCI may be unable to achieve an erection or ejaculate. 
Sperm formation may be abnormal too, reducing fertili- 
ty. Fertility and the ability to achieve orgasm are less 
impaired for women. Women may still be able to 
become pregnant and deliver vaginally with proper 
medical care. 


Diagnosis 


The location and extent of spinal cord injury is deter- 
mined with computed tomography scans (CT scans), 
magnetic resonance imaging (MRI) scans, and x rays. X 
rays may be enhanced with an injected contrast dye. 


Treatment 


A person who may have a spinal cord injury should 
not be moved. Treatment of SCI begins with immobi- 
lization. This strategy prevents partial injuries of the 
cord from severing it completely. Use of splints to com- 
pletely immobilize suspected SCI at the scene of the 
injury has helped reduce the severity of spinal cord 
injuries in the last two decades. Intravenous methylpred- 
nisone, a steroidal anti-inflammatory drug, is given dur- 
ing the first 24 hours to reduce inflammation and tissue 
destruction. 


Rehabilitation after spinal cord injury seeks to 
prevent complications, promote recovery, and make the 
most of remaining function. Rehabilitation is a com- 
plex and long-term process. It requires a team of pro- 
fessionals, including a neurologist, physiatrist or reha- 
bilitation specialist, physical therapist, and occupation- 
al therapist. Other specialists who may be needed 
include a respiratory therapist, vocational rehabilita- 
tion counselor, social worker, speech-language pathol- 
ogist, nutritionist, special education teacher, recreation 
therapist, and clinical psychologist. Support groups 
provide a critical source of information, advice, and 
support for SCI patients. 


Paralysis and loss of sensation 


Some limited mobility and sensation may be recov- 
ered, but the extent and speed of this recovery cannot be 
predicted. Experimental electrical stimulation has been 
shown to allow some control of muscle contraction in 
paraplegia. This experimental technique offers the possi- 
bility of unaided walking. Further development of cur- 
rent control systems will be needed before useful move- 
ment is possible outside the laboratory. 
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KEY TERMS 


Autonomic nervous system—The part of the ner- 
vous system that controls involuntary functions 
such as sweating and blood pressure. 


Botulinum toxin—Any of a group of potent bacteri- 
al toxins or poisons produced by different strains of 
the bacterium Clostridium botulinum. 


Computed tomography (CT)—An imaging tech- 
nique in which cross-sectional x rays of the body 
are compiled to create a three-dimensional image 
of the body’s internal structures. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Motor—Of or pertaining to motion, the body appa- 
ratus involved in movement, or the brain functions 
that direct purposeful activity. 


The physical therapist focuses on mobility, to main- 
tain range of motion of affected limbs and reduce contrac- 
ture and deformity. Physical therapy helps compensate for 
lost skills by using those muscles that are still functional. 
It also helps to increase any residual strength and control 
in affected muscles. A physical therapist suggests adap- 
tive equipment such as braces, canes, or wheelchairs. 


An occupational therapist works to restore ability to 
perform the activities of daily living, such as eating and 
grooming, with tools and new techniques. The occupa- 
tional therapist also designs modifications of the home 
and workplace to match the individual impairment. 


A pulmonologist or respiratory therapist promotes 
airway hygiene through instruction in assisted coughing 
techniques and postural drainage. The respiratory profes- 
sional also prescribes and provides instruction in the use 
of ventilators, facial or nasal masks, and tracheostomy 
equipment where necessary. 


Pressure ulcers 


Pressure ulcers are prevented by turning in bed at 
least every two hours. The patient should be turned more 
frequently when redness begins to develop in sensitive 
areas. Special mattresses and chair cushions can distrib- 
ute weight more evenly to reduce pressure. Electrical 
stimulation is sometimes used to promote muscle move- 
ment to prevent pressure ulcers. 
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Motor nerve—Motor or efferent nerve cells carry 
impulses from the brain to muscle or organ tissue. 


Peripheral nervous system—tThe part of the nervous 
system that is outside the brain and spinal cord. 
Sensory, motor, and autonomic nerves are included. 


Postural drainage—The use of positioning to drain 
secretions from the bronchial tubes and lungs into 
the trachea or windpipe. 


Range of motion (ROM)—The range of motion of a 
joint from full extension to full flexion (bending) 
measured in degrees like a circle. 


Sensory nerves—Sensory or afferent nerves carry 
impulses of sensation from the periphery or out- 
ward parts of the body to the brain. Sensations 
include feelings, impressions, and awareness of the 
state of the body. 


Voluntary—An action or thought undertaken or 
controlled by a person’s free will or choice. 


Spasticity and contracture 


Range of motion (ROM) exercises help to prevent 
contracture. Chemicals can be used to prevent contrac- 
tures from becoming fixed when ROM exercise is inade- 
quate. Phenol or alcohol can be injected onto the nerve or 
botulinum toxin directly into the muscle. Botulinum 
toxin is associated with fewer complications, but it is 
more expensive than phenol and alcohol. Contractures 
can be released by cutting the shortened tendon or trans- 
ferring it surgically to a different site on the bone where 
its pull will not cause as much deformity. Such tendon 
transfers may also be used to increase strength in partial- 
ly functional extremities. 


Heterotopic ossification 


Etidronate disodium (Didronel), a drug that regu- 
lates the body’s use of calcium, is used to prevent hetero- 
topic ossification. Treatment begins three weeks after the 
injury and continues for 12 weeks. Surgical removal of 
ossified tissue is possible. 


Autonomic dysreflexia 


Autonomic dysreflexia is prevented by bowel and 
bladder care and attention to potential irritants. It is treat- 
ed by prompt removal of the irritant. Drugs to lower 
blood pressure are used when necessary. People with SCI 
should educate friends and family members about the 
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Spinal cord tumors 


symptoms and treatment of dysreflexia, because immedi- 
ate attention is necessary. 


Loss of bladder and bowel control 


Normal bowel function is promoted through ade- 
quate fluid intake and a diet rich in fiber. Evacuation is 
stimulated by deliberately increasing the abdominal pres- 
sure, either voluntarily or by using an abdominal binder. 


Bladder care involves continual or intermittent 
catheterization. The full bladder may be detected by feel- 
ing its bulge against the abdominal wall. Urinary tract 
infection is a significant complication of catheterization 
and requires frequent monitoring. 


Sexual dysfunction 


Counseling can help in adjusting to changes in sexu- 
al function after spinal cord injury. Erection may be 
enhanced through the same means used to treat erectile 
dysfunction in the general population. 


Prognosis 


The prognosis of SCI depends on the location and 
extent of injury. Injuries of the neck above C4 with signif- 
icant involvement of the diaphragm hold the gravest prog- 
nosis. Respiratory infection is one of the leading causes 
of death in long-term SCI. Overall, 85% of SCI patients 
who survive the first 24 hours are alive 10 years after their 
injuries. Recovery of function is impossible to predict. 
Partial recovery is more likely after an incomplete wound 
than after the spinal cord has been completely severed. 


Prevention 


Risk of spinal cord injury can be reduced through pre- 
vention of the accidents that lead to it. Chances of injury 
from automobile accidents, the major cause of SCIs, can 
be significantly reduced by driving at safe speeds, avoid- 
ing alcohol while driving, and using seat belts. 


Resources 


BOOKS 

Bradley, Walter G., et al., eds. Neurology in Clinical Practice. 
2nd ed. Boston: Butterworth-Heinemann, 1996. 

Martini, F. Fundamentals of Anatomy and Physiology. Engle- 
wood Cliffs, NJ: Prentice Hall, 1989. 

Yarkony, Gary M., ed. Spinal Cord Injury: Medical Manage- 
ment and Rehabilitation. Gaithersburg, MD: Aspen Pub- 
lishers, Inc., 1994. 


ORGANIZATIONS 

The National Spinal Cord Injury Association. 8300 Colesville 
Road, Silver Spring, Maryland 20910. (301) 588-6959. 
<http://www.erols.com/nscia>. 


Richard Robinson 
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i Spinal cord tumors 


Definition 


A spinal cord tumor is a benign or cancerous growth 
in the spinal cord, between the membranes covering the 
spinal cord, or in the spinal canal. A tumor in this loca- 
tion can compress the spinal cord or its nerve roots; 
therefore, even a noncancerous growth can be disabling 
unless properly treated. 


Description 


The spinal cord contains bundles of nerves that carry 
messages betweent the brain and the body. Because the 
spinal cord is rigidly encased in bone, any tumor that 
grows on or near it can compress the nerves, and inter- 
fere in this communication. About 10,000 Americans 
develop spinal cord tumors each year, and about 40% of 
these are cancerous. Similar to brain tumors, spinal cord 
growths are rare. 


Newly formed tumors that begin within the spinal 
cord are unusual, especially among children and the 
elderly. More typically, tumors originate elsewhere in the 
body and move through the bloodstream (metastasize) to 
the spinal cord. 


Causes and symptoms 


Scientists don’t know what causes these tumors, 
although the noncancerous growths may be hereditary or 
present since birth. 


When the tumor presses on the spinal cord, it causes 
symptoms including; 


e back pain 
* severe or burning pain in other parts of the body 
e numbness or cold 


* progressive loss of muscle strength or sensation in the 
legs 


e loss of bladder or bowel control 


A tumor in the top of the spinal column can cause 
pain radiating from the arms or neck; a tumor in the 
lower spine may cause leg or back pain. If there are sev- 
eral tumors in different areas of the spinal cord at the 
same time, it may cause symptoms in a variety of spots 
on the body. 


Diagnosis 


Suspected spinal cord compression, by tumor, is a 
medical emergency. Prompt intervention may prevent 
paralysis. 
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KEY TERMS 


Computed tomography scans (CT scan)—The CT 
scan combines an x ray with a computer to create 
a detailed picture of the spinal cord. It may help to 
determine the type of tumor, locate swelling or 
bleeding, and check results of treatment. 


Magnetic resonance imaging—MRI is an imaging 
technique that uses a magnetic field to scan the 
body’s tissues and structures. It gives a better pic- 
ture of tumors located near bone than does a CT 
scan, without the risk of radiation, and can provide 
a three-dimensional image of the tumor. 


Myelogram—A myelogram is an x ray exam of the 
spinal cord, nerves and other tissues within the 
spinal cord that are highlighted by injected con- 
trast dye. 


If a neurological exam and review of symptoms sug- 
gest a spinal cord tumor, the doctor may order some of 
these additional tests: 


e MRI or CT scan 

¢ myelography 

e blood and spinal fluid studies 
e x rays of the spine 

e biopsy 


e radionuclide bone scan. 


Treatment 


If the tumor is malignant and has metastasized, treat- 
ment depends on the type of the primary cancer. Surgery 
is usually the first step in treating benign and malignant 
tumors outside the spinal cord. Tumors inside the spinal 
cord may not be able to be completely removed with 
surgery. If they can not be, radiation and chemotherapy 
treatments may be effective. Treatment also may include 
pain relievers and cortisone drugs to lessen swelling 
around the tumor, and ease pressure on the spinal cord. 


Prognosis 


Early diagnosis and treatment can produce a higher 
success rate. Long-term survival also depends on the 
tumor’s type, location, and size. Surgery to remove the 
bone around the cord can ease pressure on the spinal 
nerves and nerve pathways, which will usually ease pain 
and other symptoms; however, it may make walking more 
difficult. Physical therapy and rehabilitation may help. 
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Prevention 


Since spinal cord tumors usually are the result of a 
cancer that has first appeared elsewhere in the body, 
early detection of cancer in other organs may prevent 
spinal cord tumors. Lifestyle changes, as stopping smok- 
ing, to lower the risk of the development of other types 
of cancer, may also help. 


Resources 


BOOKS 
Greenberg, David A., et al. Clinical Neurology. 2nd ed. Nor- 
walk, CT: Appleton & Lange, 1993. 


ORGANIZATIONS 

National Institute of Neurological Disorders and Stroke. P.O. 
Box 5801, Bethesda, MD 20824. (800) 352-9424. <http:// 
www.ninds.nih.gov/index.htm>. 


Carol A. Turkington 


Spinal fluid analysis see Cerebrospinal fluid 
(CSF) analysis 


Spinal fusion see Disk removal 


i Spinal instrumentation 


Definition 


Spinal instrumentation is a method of straightening 
and stabilizing the spine after spinal fusion, by surgically 
attaching hooks, rods, and wire to the spine in a way that 
redistributes the stresses on the bones and keeps them in 
proper alignment. 


Purpose 


Spinal instrumentation is used to treat instability and 
deformity of the spine. Instability occurs when the spine no 
longer maintains its normal shape during movement. Such 
instability results in nerve damage, spinal deformities, and 
disabling pain. Spinal deformities may be caused by: 


e birth defects 

e fractures 

e marfan syndrome 

e neurofibromatosis 

e neuromuscular diseases 
e severe injuries 


e tumors 
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Spinal instrumentation 


Curvature of the spine (scoliosis) is usually treated 
with spinal fusion and spinal instrumentation. Scoliosis 
is a disorder of unknown origin. It causes bending and 
twisting of the spine that eventually results in distortion 
of the chest and back. About 85% of cases occur in girls 
between the ages of 12 and 15, who are experiencing 
adolescent growth spurt. 


Spinal instrumentation serves three purposes. It pro- 
vides a stable, rigid column that encourages bones to 
fuse after spinal-fusion surgery. Second, it redirects the 
stresses over a wider area. Third, it restores the spine to 
its proper alignment. 


Different types of spinal instrumentation are used to 
treat different spinal problems. Several common types of 
spinal instrumentation are explained below. Although the 
details of the insertion of rods, wires, and hooks varies, 
the purpose of all spinal instrumentation is the same—to 
correct and stabilize the backbone. 


Harrington rod 


The Harrington Rod is one of the oldest and most 
proven forms of spinal instrumentation. It is used to 
straighten and stabilize the spine when curvature is 
greater than 60 degrees. It is an appropriate treatment for 
scoliosis. 


Advantages of the Harrington rod are its relative 
simplicity of installation, the low rate of complications, 
and a proven record of reducing curvature of the spine. 
The main disadvantage is that the patient must remain 
in a body cast for about six months, then wear a brace 
for another three to six months while the bone fusion 
solidifies. 


Luque rod 


Luque rods are custom contoured metal rods that are 
fixed to each segment (vertebra) in the affected part of 
the spine. The main advantage is that the patient may not 
need to wear a cast or brace after the procedure. The 
main disadvantage is that the risk of injury to the nerves 
and spinal cord is higher than with a some other forms of 
instrumentation. This is because wires must be threaded 
through each vertebra near the spinal column, increasing 
the risk of such damage. Luque rods are sometimes used 
to treat scoliosis. 


Drummond instrumentation 


Drummond instrumentation, also called Harri- 
Drummond instrumentation, uses a Harrington rod on 
the concave side of the spine and a Luque rod on the con- 
vex side. The advantage is that each vertebra segment is 
fixed, with the risk of nerve injury decreased over Luque 
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rod instrumentation. The disadvantage is that, like Har- 
rington rod instrumentation, the patient must wear a cast 
and a brace after surgery. 


Cotrel-Dubousset instrumentation 


Cotrel-Dubousset instrumentation uses hooks and 
rods in a cross-linked pattern to realign the spine and 
redistribute the biomechanical stress. The main advan- 
tage of Cotrel-Dubousset instrumentation is that, because 
of the extensive cross-linking, the patient may have to 
wear a cast or brace after surgery. The disadvantage is 
the complexity of the operation and the number of hooks 
and cross-links that may fail. 


Zeilke instrumentation 


Zeilke instrumentation is similar to Cotrel-Dubous- 
set instrumentation, but is used to treat double curvature 
of the spine. It requires wearing a brace for many months 
after surgery. 


Other forms of instrumentation 


The Kaneda device is used to treat fractured thoracic 
or lumbar vertebrae when it is suspected that bone frag- 
ments are present in the spinal canal. Variations on the 
basic forms of spinal instrumentation, such as Wisconsin 
instrumentation, are being refined as technology improves. 
A physician chooses the proper type of instrumentation 
based on the type of disorder, the age and health of the 
patient, and on the physician’s experience. 


Precautions 


Since the hooks and rods of spinal instrumentation 
are anchored in the bones of the back, spinal instrumen- 
tation should not be performed on people with serious 
osteoporosis. To overcome this limitation, techniques 
are being explored that help anchor instrumentation in 
fragile bones. 


Description 


Spinal instrumentation is performed by a neuro 
and/or orthopedic surgical team with special experience 
in spinal operations. The surgery is done in a hospital 
under general anesthesia. It is done at the same time as 
spinal fusion. 


The surgeon strips the muscles away from the area 
to be fused. The surface of the bone is peeled away. A 
piece of bone is removed from the hip and placed along 
side the area to be fused. The stripping of the bone helps 
the bone graft to fuse. 
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After the fusion site is prepared, the rods, hooks, and 
wires are inserted. There is some variation in how this is 
done based on the spinal instrumentation chosen. In gen- 
eral, Harrington rods are the simplest instrumentation to 
install, and Cotrel-Dubousset instrumentation is the most 
complex and risky. Once the rods are in place, the inci- 
sion is closed. 


Preparation 


Spinal fusion with spinal instrumentation is major 
surgery. The patient will undergo many tests to deter- 
mine that nature and exact location of the back problem. 
These tests are likely to include x rays, magnetic reso- 
nance imaging (MRI), computed tomography scans 
(CT scans), and myleograms. In addition, the patient 
will undergo a battery of blood and urine tests, and pos- 
sibly an electrocardiogram to provide the surgeon and 
anesthesiologist with information that will allow the 
operation to be performed safely. In Harrington rod 
instrumentation, the patient may be placed in traction 
or an upper body cast to stretch contracted muscles 
before surgery. 


Aftercare 


After surgery, the patient will be confined to bed. A 
catheter is inserted so that the patient can urinate without 
getting up. Vital signs are monitored, and the patient’s 
position is changed frequently so that bedsores do not 
develop. 


Recovery from spinal instrumentation can be a long, 
arduous process. Movement is severely limited for a 
period of time. In certain types of instrumentation, the 
patient is put in a cast to allow the realigned bones to stay 
in position until healing takes place. This can be as long 
as six to eight months. Many patients will need to wear a 
brace after the cast is removed. 


During the recovery period, the patient is taught res- 
piratory exercises to help maintain respiratory function 
during the time of limited mobility. Physical therapists 
assist the patient in learning self-care and in performing 
strengthening and range of motion exercises. Length of 
hospital stay depends on the age and health of the 
patient, as well as the specific problem that was correct- 
ed. The patient can expect to remain under a physician’s 
care for many months. 


Risks 


Spinal instrumentation carries a significant risk of 
nerve damage and paralysis. The skill of the surgeon can 
affect the outcome of the operation, so patients should 
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KEY TERMS 


Lumbar vertebrae—The vertebrae of the lower 
back below the level of the ribs. 


Marfan syndrome—A rare hereditary defect that 
affects the connective tissue. 


Neurofibromatosis—A rare hereditary disease that 
involves the growth of lesions that may affect the 
spinal cord. 


Osteoporosis—A bone disorder, usually seen in 
the elderly, in which the boned become increas- 
ingly less dense and more brittle. 


Spinal fusion—An operation in which the bones of 
the lower spine are permanently joined together 
using a bone graft obtained usually from the hip. 


Thoracic vertebrae—The vertebrae in the chest 
region to which the ribs attach. 


look for a hospital and surgical team that has a lot of 
experience doing spinal procedures. 


After surgery there is a risk of infection or an 
inflammatory reaction due to the presence of the for- 
eign material in the body. Serious infection of the mem- 
branes covering the spinal cord and brain can occur. In 
the long-term, the instrumentation may move or break, 
causing nerve damage and requiring a second surgery. 
Some bone grafts do not heal well, lengthening the time 
the patient must spend in a cast or brace, or necessitat- 
ing additional surgery. Casting and wearing a brace 
may take an emotional toll, especially on young people. 
Patients who have had spinal instrumentation must 
avoid contact sports, and, for the rest of their lives, 
eliminate situations that will abnormally put stress on 
their spines. 


Normal results 


Many young people with scoliosis heal with signifi- 
cantly improved alignment of the spine. Results of spinal 
instrumentation done for other conditions vary widely. 


Resources 


BOOKS 

“Cotrel-Dubousset Spinal Instrumentation.” In Everything You 
Need to Know About Medical Treatments. Springhouse, 
PA: Springhouse Corp., 1996. 

“Harrington Rod.” In Everything You Need to Know About 
Medical Treatments. Springhouse, PA: Springhouse Corp., 
1996. 
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Spinal stenosis 


ORGANIZATIONS 
National Scoliosis Foundation. 5 Cabot Place, Stoughton, MA 
020724. (800) 673-6922. <http://www.scoliosis.org>. 


OTHER 
Orthogate. <http://owl.orthogate.org/>. 


Tish Davidson 


Spinal meningitis see Meningitis 


i Spinal stenosis 


Definition 


Spinal stenosis is any narrowing of the spinal canal 
that causes compression of the spinal nerve cord. Spinal 
stenosis causes pain and may cause loss of some body 
functions. 


Description 


Spinal stenosis is a progressive narrowing of the 
opening in the spinal canal. The spine is a long series of 
bones called vertebrae. Between each pair of vertebra is a 
fibrous intervertebral disk. Collectively, the vertebrae 
and disks are called the backbone. Each vertebra has a 
hole through it. These holes line up to form the spinal 
canal. A large bundle of nerves called the spinal cord 
runs through the spinal canal. This bundle of 31 nerves 
carries messages between the brain and the various parts 
of the body. At each vertebra, some smaller nerves 
branch out from these nerve roots to serve the muscles 
and tissue in the immediate area. When the spinal canal 
narrows, nerve roots in the spinal cord are squeezed. 
Pressure on the nerve roots causes chronic pain and loss 
of control over some functions because communication 
with the brain is interrupted. The lower back and legs are 
most affected by spinal stenosis. The nerve roots that 
supply the legs are near the bottom of the spinal cord. 
The pain gets worse after standing for a long time and 
after some forms of exercise. The posture required by 
these physical activities increases the stress on the nerve 
roots. Spinal stenosis usually affects people over 50 
years of age. Women have the condition more frequently 
than men do. 


Cervical spinal stenosis is a narrowing of the verte- 
brae of the neck (cervical vertebrae). The disease and its 
effects are similar to stenosis in the lower spine. A nar- 
rower opening in the cervical vertebrae can also put pres- 
sure on arteries entering the spinal column, cutting off 
the blood supply to the remainder of the spinal cord. 
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Causes and symptoms 


Spinal stenosis causes pain in the buttocks, thigh, and 
calf and increasing weakness in the legs. The patient may 
also have difficulty controlling bladder and bowel func- 
tions. The pain of spinal stenosis seems more severe when 
the patient walks downhill. Spinal stenosis can be congeni- 
tal, acquired, or a combination. Congenital spinal stenosis 
is a birth defect. Acquired spinal stenosis develops after 
birth. It is usually a consequence of tissue destruction 
(degeneration) caused by an infectious disease or a disease 
in which the immune system attacks the body’s own cells 
(autoimmune disease). The two most common causes of 
spinal stenosis are birth defect and progressive degenera- 
tion of the tissue of the joints (osteoarthritis). Other causes 
include improper alignment of the vertebrae as in spondy- 
lolisthesis, destruction of bone tissue as in Paget’s disease, 
or an overgrowth of bone tissue as in diffuse idiopathic 
skeletal hyperostosis. The spinal canal is usually more than 
0.5 in (12 mm) in diameter. A smaller diameter indicates 
stenosis. The diameter of the cervical spine ranges is 0.6-1 
in (5-12 mm). Any opening under 0.5 in (13 mm) in diam- 
eter is considered evidence of stenosis. Acquired spinal 
stenosis usually begins with degeneration of the interverte- 
bral disks or the surfaces of the vertebrae or both. In trying 
to heal this degeneration, the body builds up the spinal col- 
umn. In the process, the spinal canal can become narrower. 


Diagnosis 

The physician must determine that the symptoms are 
caused by spinal stenosis. Conditions that can cause sim- 
ilar symptoms include a slipped (herniated) interverte- 
bral disk, spinal tumors, and disorders of the blood flow 
(circulatory disorders). Spinal stenosis causes back and 
leg pain. The leg pain is usually worse when the patient 
is standing or walking. Some forms of spinal stenosis are 
less painful when the patient is riding an exercise bike 
because the forward tilt of the body changes the pressure 
in the spinal column. Doppler scanning can trace the 
flow of blood to determine whether the pain is caused by 
circulatory problems. X-ray images, computed tomog- 
raphy scans (CT scans), and magnetic resonance imag- 
ing (MRI) scans can reveal any narrowing of the spinal 
canal. Electromyography, nerve conduction velocity, or 
evoked potential studies can locate problems in the 
muscles indicating areas of spinal cord compression. 


Treatment 


Mild cases of spinal stenosis may be treated with 
rest, nonsteroidal anti-inflammatory drugs (such as 
aspirin), and muscle relaxants. Spinal stenosis can be a 
progressive disease, however, and the source of pressure 
may have to be surgically removed (surgical decompres- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Computed tomography (CT) scans—An imaging 
technique in which cross-sectional x rays of the 
body are compiled to create a three-dimensional 
image of the body’s internal structures. 


Congenital—Present before birth. The term is used 
to describe disorders that developed in the fetal 
stage. 


Doppler scanning—A procedure in which ultra- 
sound images are used to watch a moving structure 
such as the flow of blood or the beating of the heart. 


Electromyography—A test that uses electrodes to 
record the electrical activity of muscle. The infor- 
mation gathered is used to find disorders of the 
nerves that serve the muscles. 


Evoked potential—A test of nerve response that 
uses electrodes placed on the scalp to measure 
brain reaction to a stimulus such as a touch. 


Magnetic resonance imaging (MRI)—An imaging 
technique that uses a large circular magnet and 
radio waves to generate signals from atoms in the 
body. These signals are used to construct images of 
internal structures. 


Nerve conduction velocity test—A test that mea- 
sures the time it takes a nerve impulse to travel a 
specific distance over the nerve after electronic 
stimulation. 


Stenosis—The narrowing or constriction of a 
channel or opening. 


sion) if the patient is losing control over bladder and 
bowel functions. The surgical procedure removes bone 
and other tissues that have entered the spinal canal or put 
pressure on the spinal cord. Two vertebrae may be fused, 
to eliminate improper alignment, such as that caused by 
spondylolisthesis. For surgery, patients lie on their sides 
or in a modified kneeling position. This position reduces 
bleeding and places the spine in proper alignment. Align- 
ment is especially important if vertebrae are to be fused. 
Surgical decompression can eliminate leg pain and 
restore control of the legs, bladder, and bowels, but usu- 
ally does not eliminate lower back pain. Physical therapy 
and massage can help reduce the symptoms of spinal 
stenosis. An exercise program should be developed to 
increase flexibility and mobility. A brace or corset may 
be worn to improve posture. Activities that place stress 
on the lower back muscles should be avoided. 
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Prognosis 


Surgical decompression does not stop the degenera- 
tive processes that cause spinal stenosis, and the condi- 
tion can develop again. Nevertheless, most patients 
achieve good results with surgical decompression. The 
patient will probably continue to have lower back pain 
after the surgical procedure. 


Resources 


BOOKS 
Berkow, Robert, ed. Merck Manual of Medical Information. White- 
house Station, NJ: Merck Research Laboratories, 1997. 

Dee, Roger, et al. Principles of Orthopaedic Practice. New 
York: McGraw-Hill Health Professional Books, 1997. 
Larsen, D. E., ed. Mayo Clinic Family Health Book: New York. 

William Morrow and Co., Inc., 1996. 


John T. Lohr, PhD 


Spinal tap see Cerebrospinal fluid (CSF) 
analysis 


Spirometry see Pulmonary function test 
Spleen, enlarged see Hypersplenism 
Spleen removal see Splenectomy 


[l Splenectomy 


Definition 


Splenectomy is the surgical removal of the spleen, 
which is an organ that is part of the lymphatic system. 
The spleen is a dark-purple, bean-shaped organ located 
in the upper left side of the abdomen, just behind the bot- 
tom of the rib cage. In adults, the spleen is about 4.8 X 
2.8 X 1.6 in (12 X 7 X 4 cm) in size, and weighs about 
4-5 oz (113—142 g). Its functions include a role in the 
immune system; filtering foreign substances from the 
blood; removing worn-out blood cells from the blood; 
regulating blood flow to the liver; and sometimes storing 
blood cells. The storage of blood cells is called seques- 
tration. In healthy adults, about 30% of blood platelets 
are sequestered in the spleen. 


Purpose 


Splenectomies are performed for a variety of different 
reasons and with different degrees of urgency. Most 
splenectomies are done after the patient has been diag- 
nosed with hypersplenism. Hypersplenism is not a specif- 
ic disease but a group of symptoms, or syndrome, that can 
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Splenectomy 


Splenic artery 


Stomach 


\ Retractor 


Splenectomy is the surgical removal of the spleen. This procedure is performed as a last result in most diseases involving 
the spleen. In some cases, however, splenectomy does not address the underlying causes of splenomegaly or other condi- 
tions affecting the spleen. (I/iustration by Electronic Illustrators Group.) 


be produced by a number of different disorders. It is char- 
acterized by enlargement of the spleen (splenomegaly), 
defects in the blood cells, and an abnormally high turnover 
of blood cells. It is almost always associated with 
splenomegaly caused by specific disorders such as cirrho- 
sis of the liver or certain cancers. The decision to perform 
a splenectomy depends on the severity and prognosis of 
the disease that is causing the hypersplenism. 


Splenectomy always necessary 


There are two diseases for which splenectomy is the 
only treatment—primary cancers of the spleen and a blood 
disorder called hereditary spherocytosis (HS). In HS, the 
absence of a specific protein in the red blood cell mem- 
brane leads to the formation of relatively fragile cells that 
are easily damaged when they pass through the spleen. The 
cell destruction does not occur elsewhere in the body and 
ends when the spleen is removed. HS can appear at any 
age, even in newborns, although doctors prefer to put off 
removing the spleen until the child is five or six years old. 


Splenectomy usually necessary 


There are some disorders in which splenectomy is 
usually recommended. They include: 
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e Immune (idiopathic) thrombocytopenic purpura (ITP). 
ITP is a disease involving platelet destruction. Splenec- 
tomy is the definitive treatment for this disease and is 
effective in about 70% of chronic ITP cases. 


¢ Trauma. The spleen can be ruptured by blunt as well as 
penetrating injuries to the chest or abdomen. Car acci- 
dents are the most common cause of blunt traumatic 
injury to the spleen. 


e Abscesses in the spleen. These are relatively uncom- 
mon but have a high mortality rate. 


e Rupture of the splenic artery. Rupture sometimes 
occurs as a complication of pregnancy. 


e Hereditary elliptocytosis. This is a relatively rare disor- 
der. It is similar to HS in that it is characterized by red 
blood cells with defective membranes that are 
destroyed by the spleen. 


Splenectomy sometimes necessary 


In other disorders, the spleen may or may not be 
removed. 


e Hodgkin’s disease, a serious form of cancer that causes 
lymph nodes to enlarge. Splenectomy is often per- 
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formed in order to find out how far the disease has pro- 
gressed. 


¢ Thrombotic thrombocytopenic purpura (TTP). TTP is a 
rare disorder marked by fever, kidney failure, and an 
abnormal decrease in the number of platelets. Splenec- 
tomy is one part of treatment for TTP. 


e Autoimmune hemolytic disorders. These disorders may 
appear in patients of any age but are most common in 
patients over 50. The red blood cells are destroyed by 
antibodies produced by the patient’s own body (autoan- 
tibodies). 


e Myelofibrosis. Myelofibrosis is a disorder in which 
bone marrow is replaced by fibrous tissue. It produces 
severe and painful splenomegaly. Splenectomy does not 
cure myelofibrosis but may be performed to relieve 
pain caused by the swollen spleen. 


e Thalassemia. Thalassemia is a hereditary form of ane- 
mia that is most common in people of Mediterranean 
origin. Splenectomy is sometimes performed if the 
patient’s spleen has become painfully enlarged. 


Precautions 


Patients should be carefully assessed regarding the 
need for a splenectomy. Because of the spleen’s role in 
protecting people against infection, it should not be 
removed unless necessary. The operation is relatively 
safe for young and middle-aged adults. Older adults, 
especially those with cardiac or pulmonary disease, are 
more vulnerable to post-surgical infections. Thromboem- 
bolism following splenectomy is another complication 
for this patient group, which has about 10% mortality 
following the surgery. Splenectomies are performed in 
children only when the benefits outweigh the risks. 


The most important part of the assessment is the mea- 
surement of splenomegaly. The normal spleen cannot be 
felt when the doctor examines the patient’s abdomen. A 
spleen that is large enough to be felt indicates 
splenomegaly. In some cases the doctor will hear a dull 
sound when he or she thumps (percusses) the patient’s 
abdomen near the ribs on the left side. Imaging studies that 
can be used to demonstrate splenomegaly include ultra- 
sound tests, technetium-99m sulfur colloid imaging, and 
CT scans. The rate of platelet or red blood cell destruction 
by the spleen can be measured by tagging blood cells with 
radioactive chromium or platelets with radioactive indium. 


Description 
Complete splenectomy 


REMOVAL OF ENLARGED SPLEEN. Splenectomy is per- 
formed under general anesthesia. The most common tech- 
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nique is used to remove greatly enlarged spleens. After the 
surgeon makes a cut (incision) in the abdomen, the artery 
to the spleen is tied to prevent blood loss and reduce the 
spleen’s size. It also helps prevent further sequestration of 
blood cells. The surgeon detaches the ligaments holding the 
spleen in place and removes it. In many cases, tissue sam- 
ples will be sent to a laboratory for analysis. 


REMOVAL OF RUPTURED SPLEEN. When the spleen 
has been ruptured by trauma, the surgeon approaches the 
organ from its underside and fastens the splenic artery. 


Partial splenectomy 


In some cases the surgeon removes only part of the 
spleen. This procedure is considered by some to be a use- 
ful compromise that reduces pain from an enlarged 
spleen while leaving the patient less vulnerable to infec- 
tion. Long-term follow-up of the results of partial 
splenectomies has not yet been done. 


Laparoscopic splenectomy 


Laparoscopic splenectomy, or removal of the spleen 
through several small incisions, has been more frequent- 
ly used in recent years. Laparoscopic surgery involves 
the use of surgical instruments, with the assistance of a 
tiny camera and video monitor. Laparoscopic procedures 
reduce the length of hospital stay, the level of post-opera- 
tive pain, and the risk of infection. They also leave small- 
er scars. Laparoscopic splenectomy is not, however, the 
best option for many patients. 


Splenic embolization 


Splenic embolization is an alternative to splenectomy 
that is used in some patients who are poor surgical risks. 
Embolization involves plugging or blocking the splenic 
artery to shrink the size of the spleen. The substances that 
are injected during this procedure include polyvinyl alco- 
hol foam, polystyrene, and silicone. Embolization is a 
technique that needs further study and refinement. 


Preparation 


Preoperative preparation for nonemergency splenec- 
tomy includes: 


e Correction of abnormalities of blood clotting and the 
number of red blood cells. 


¢ Treatment of any infections. 


e Control of immune reactions. Patients are usually given 
protective vaccinations about a month before surgery. 
The most common vaccines used are Pneumovax or Pnu- 
Imune 23 (against pneumococcal infections) and Meno- 
mune-A/C/Y/W-135 (against meningococcal infections). 
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Splenectomy 


KEY TERMS 


Embolization—An alternative to splenectomy that 
involves injecting silicone or similar substances into 
the splenic artery to shrink the size of the spleen. 


Hereditary spherocytosis (HS)—A blood disorder 
in which the red blood cells are relatively fragile 
and are damaged or destroyed when they pass 
through the spleen. Splenectomy is the only treat- 
ment for HS. 


Hypersplenism—A syndrome marked by enlarge- 
ment of the spleen, defects in one or more types of 
blood cells, and a high turnover of blood cells. 


Immune or idiopathic thrombocytopenic purpura 
(ITP)—A blood disease that results in destruction of 
platelets, which are blood cells involved in clotting. 


Laparoscope—An instrument used to view the 
abdominal cavity through a small incision and per- 
form surgery on a small area, such as the spleen. 


Aftercare 


Immediately following surgery, patients should follow 
instructions and take all medications intended to prevent 
infection. Blood transfusions may be indicated for some 
patients to replace defective blood cells. The most impor- 
tant part of aftercare, however, is long-term caution regard- 
ing vulnerability to infection. Patients should see their doc- 
tor at once if they have a fever or any other sign of infec- 
tion, and avoid travel to areas where exposure to malaria 
or similar diseases is likely. Children with splenectomies 
may be kept on antibiotic therapy until they are 16 years 
old. All patients can be given a booster dose of pneumococ- 
cal vaccine five to 10 years after splenectomy. 


Risks 


The chief risk following splenectomy is overwhelming 
bacterial infection, or postsplenectomy sepsis. This vulner- 
ability results from the body’s decreased ability to clear 
bacteria from the blood, and lowered levels of a protein in 
blood plasma that helps to fight viruses (immunoglobulin 
M). The risk of dying from infection after splenectomy is 
highest in children, especially in the first two years after 
surgery. The risk of postsplenectomy sepsis can be reduced 
by vaccinations before the operation. Some doctors also 
recommend a two-year course of penicillin following 
splenectomy or long-term treatment with ampicillin. 


Other risks following splenectomy include inflam- 
mation of the pancreas and collapse of the lungs. In some 
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Pneumovax—A vaccine that is given to splenecto- 
my patients to protect them against bacterial infec- 
tions. Other vaccines include Pnu-lmune and 
Menomune. 


Sepsis—A generalized infection of the body, most 
often caused by bacteria. 


Sequestration—A process in which the spleen with- 
draws some normal blood cells from circulation 
and holds them in case the body needs extra blood 
in an emergency. In hypersplenism, the spleen 
sequesters too many blood cells. 


Splenomegaly—Abnormal enlargement of the 
spleen. 


Thromboembolism—A clot in the blood that forms 
and blocks a blood vessel. It can lead to infarction, 
or death of the surrounding tissue due to lack of 
blood supply. 


cases, splenectomy does not address the underlying caus- 
es of splenomegaly or other conditions. Excessive bleed- 
ing after the operation is an additional possible complica- 
tion, particularly for ITP patients. Infection immediately 
following surgery may also occur. 


Normal results 


Results depend on the reason for the operation. In 
blood disorders, the splenectomy will remove the cause of 
the blood cell destruction. Normal results for patients with 
an enlarged spleen are relief of pain and of the complica- 
tions of splenomegaly. It is not always possible, however, to 
predict which patients will respond well or to what degree. 


Resources 


BOOKS 

Hohn, David C. “Spleen.” In Current Surgical Diagnosis and 
Treatment. 10th ed. Ed. Lawrence W. Way. Stamford: 
Appleton & Lange, 1994. 

Packman, Charles H. “Autoimmune Hemolytic Anemia.” In 
Conn’s Current Therapy, 1996, ed. Robert E. Rakel. 
Philadelphia: W. B. Saunders Co., 1996. 

Tanaka, Kouichi R. “Nonimmune Hemolytic Anemia.” In 
Conn’s Current Therapy, 1996, ed. Robert E. Rakel. 
Philadelphia: W. B. Saunders Co., 1996. 


PERIODICALS 

Tsoukas, Christos M., et al. “Effect of Splenectomy on Slow- 
ing Human Immunodeficiency Virus Disease Progres- 
sion.” Archives of Surgery 133 (Jan. 1998): 25-31. 
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ORGANIZATIONS 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 

Leukaemia Research Fund. 43 Great Ormond Street, London, 
WCIN 3JJ. (020) 7405-0101. <http://dspace.dial.pipex. 
com/Irf-//>. 


OTHER 

“Laparoscopic Splenectomy.” Foxhall Surgical Page. <http:// 
www.foxhall.com/lap_sple.htm>. 

Non-emergency Surgery Hotline. (800) 638-6833. 


Teresa Norris, RN 


f Splenic trauma 


Definition 


Splenic trauma is physical injury to the spleen, the 
lymphatic organ located in the upper left side of the 
abdomen. 


Description 


The spleen is an organ that produces white blood cells, 
filters the blood, stores blood cells and destroys those that 
are aging. It is located near the stomach on the left side of 
the abdomen. A direct blow to the abdomen may bruise, 
tear or shatter the spleen. Trauma to the spleen can cause 
varying degrees of damage, the major problem associated 
with internal bleeding. Mild splenic subcapsular 
hematomas are injuries in which bleeding is limited to 
small areas on and immediately around the spleen. Splenic 
contusions refer to bruising and bleeding on and around 
larger areas of the spleen. Lacerations (tears) are the most 
common splenic trauma injuries. Tears tend to occur on the 
areas between the three main blood vessels of the spleen. 
Because of the abundant blood supply, splenic trauma may 
cause serious internal bleeding. Most injuries to the spleen 
in children heal spontaneously. Severe trauma can cause 
the spleen or its blood vessels to rupture or fragment. 


Splenic trauma is more common in children than in 
adults. In general, children are prone to abdominal 
injuries due to accidents and falls and because their 
abdominal organs are less protected by bone, muscle and 
fat. Abdominal injuries including splenic trauma are the 
most common cause of preventable deaths in children. 


Causes and symptoms 


The most common cause of injury to the spleen is 
blunt abdominal trauma. Blunt trauma is often caused 
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by a direct blow to the belly, car and motorcycle acci- 
dents, falls, sports mishaps, and fights. The spleen is the 
most commonly injured organ from blunt abdominal 
trauma. Penetrating injuries such as those from stabbing, 
gunshot wounds, and accidental impaling also account 
for cases of splenic trauma, although far less frequently 
than blunt trauma. 


In adults, ruptured spleens may have been preceded 
by conditions causing splenic enlargement, such as infec- 
tions, cancer, immune system disorders, diseases of the 
spleen, or circulatory problems. 


Damage to the spleen may cause localized or gener- 
al abdominal pain, tenderness, and swelling. Fractured 
ribs may be present. Splenic trauma may cause mild or 
severe internal bleeding, leading to shock and for which 
symptoms include rapid heartbeat, shortness of breath, 
thirst, pale or clammy skin, weak pulse, low blood pres- 
sure, dizziness, fainting, sweating. Vomiting blood, 
blood in the stools or urine, deterioration of vital signs, 
and loss of consciousness are other symptoms. 


Diagnosis 


The goal of diagnosis of all abdominal traumas is to 
detect and treat life-threatening injuries as quickly as 
possible. The physician will determine the extent of 
organ damage and whether surgery will be necessary 
while providing appropriate emergency care. Initial diag- 
nosis consists of detailing all circumstances of the injury 
from the patient and bystanders as well as the close 
physical examination of the patient and measurement of 
vital signs. Blood tests, urinalysis, stool samples and 
x rays of the chest and abdomen are usually performed. 
Plain x-rays may show abdominal air pockets that indi- 
cate internal ruptures, but are rarely helpful because they 
do not show splenic and intra-abdominal damage. 


Several other diagnostic tests may be used for the 
non-invasive and accurate assessment of splenic damage: 
computed tomography scans (CT), magnetic reso- 
nance imaging (MRI), radionuclide scanning, and ultra- 
sonography. Ultrasonography has now become a standard 
bedside technique in many hospitals to check for bleeding 
in the abdomen. Imaging tests allow doctors to determine 
the necessity and type of surgery required. The CT scan 
has been shown to be the most available and accurate test 
for abdominal trauma. MRI tests are accurate but costly 
and less available in some hospitals, while radionuclide 
scanning requires more time and patient stability. Peri- 
toneal lavage is another diagnostic technique in which the 
abdominal cavity is entered and flushed to check for 
bleeding. When patients exhibit shock, infection, or pro- 
longed internal bleeding, exploratory laparoscopy is used 
for emergency diagnosis. 
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Sporotrichosis 


Treatment 


Not long ago nearly all cases of splenic trauma were 
treated by laparoscopy, opening the abdomen, and by 
splenectomy, the surgical removal of the spleen. This 
approach resulted from the difficulty in assessing the 
severity of the injury, the potential dangers of shock and 
death, and the beliefs that the spleen healed poorly and 
that it was not an important organ. Nowadays, improved 
techniques of diagnosis and monitoring, as well as 
understanding that removal of the spleen creates future 
risk of a lowered capacity to fight infection has modified 
treatment approaches. Research over the past two 
decades has shown that the spleen has high healing 
potential, and confirmed that children are more suscepti- 
ble to infection after splenectomy (post splenectomy sep- 
sis, PSS). PSS has a mortality rate of over 50% and stan- 
dard procedure now avoids splenectomy as much as pos- 
sible. Adult splenic trauma is treated by splenectomy 
more often than children’s; for unknown reasons, the 
adult spleen more frequently spontaneously ruptures 
after injury. Adults are also less susceptible to PSS. 


Nonoperative Treatment 


In nonoperative therapy, splenic trauma patients are 
monitored closely, often in intensive care units for several 
days. Fluid and blood levels are observed and maintained 
by intravenous fluid and possible blood transfusions. Fol- 
low-up scans may be used to observe the healing process. 


Operative Treatment 


Splenic trauma patients require surgery when non- 
operative treatment fails, when major or prolonged inter- 
nal bleeding exists and for gunshot and many stab 
wounds. Whenever possible, surgeons try to preserve at 
least part of the spleen and try to repair its blood vessels. 


Prognosis 


The ample blood supply to the spleen can promote 
rapid healing. Studies have shown that intra-abdominal 
bleeding associated with splenic trauma stops without 
surgical intervention in up to two out of three cases in 
children. When trauma patients stabilize during nonoper- 
ative therapy, chances are high that surgery will be avoid- 
ed and that spleen injuries will heal themselves. Splenic 
trauma patients undergoing diagnostic tests such as CT 
and MRI scans have improved chances of avoiding 
splenectomy and retaining whole or partial spleens. 


Resources 


BOOKS 

Hohn, David C., “Spleen” In Current Surgical Diagnosis and 
Treatment. Ed. Lawrence W. Way, Stamford, CT: Apple- 
ton & Lange, 1994. 
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KEY TERMS 


Computed tomography (CT) scan—Computer- 
aided x-ray exam that allows cross-sectional views 
of organs and tissues. 

Laparoscope—An optical or fiberoptic instrument 
that is inserted by incision in the abdominal wall and 
is used to view the interior of the peritoneal cavity. 
Laparoscopy—Procedure using a laparoscope to 
view organs, obtain tissue samples and perform 
surgery. 

Magnetic resonance imaging (MRI)—Imaging 
technique using magnets and radio waves to pro- 
vide internal pictures of the body. 

Radionuclide scanning—Diagnostic test in which 
a radioactive dye is injected into the bloodstream 
and photographed to display internal vessels, 
organs and tissues. 

Ultrasonography—Imaging test using sound 
waves to view internal organs and tissues. 


Schwartz, George, MD. Principles and Practice of Emergency 
Medicine. Philadelphia: Lea & Febiger, 1992. 


ORGANIZATIONS 

American Trauma Society. 8903 Presidential Pkwy Suite 512, 
Upper Marlboro, MD 20227. (800) 556-7890. <http:// 
www.amtrauma.org>. 


OTHER 
American Association for the Surgery of Trauma home page. 
<http://www.aast.org>. 


Douglas Dupler 
Split personality see Multiple personality 
disorder 


Spontaneous abortion see Miscarriage 


Sporothrix schenckii infection see 
Sporotrichosis 


i Sporotrichosis 


Definition 


Sporotrichosis is a chronic infection caused by the 
microscopic fungus Sporothrix schenckii. The disease 
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causes ulcers on the skin that are painless but do not heal, 
as well as nodules or knots in the lymph channels near 
the surface of the body. Infrequently, sporotrichosis 
affects the lungs, joints, or central nervous system and 
can cause serious illness. 


Description 


The fungus that causes sporotrichosis is found in 
spagnum moss, soil, and rotting vegetation. Anyone can 
get sporotrichosis, but it is most common among nursery 
workers, farm laborers, and gardeners handling spagnum 
moss, roses, or barberry bushes. Cases have also been 
reported in workers whose jobs took them under houses 
into crawl spaces contaminated with the fungus. Chil- 
dren who played on baled hay have also gotten the dis- 
ease. Sporotrichosis is sometimes called spagnum moss 
disease or alcoholic rose gardener’s disease. 


Causes and symptoms 


The fungus causing sporotrichosis enters the body 
through scratches or cuts in the skin. Therefore, people 
who handle plants with sharp thorns or needles, like 
roses, barberry, or pines, are more likely to get sporotri- 
chosis. Sporotrichosis is not passed directly from person 
to person, so it is not possible to catch sporotrichosis 
from another person who has it. 


The first signs of sporotrichosis are painless pink, 
red, or purple bumps usually on the finger, hand, or arm 
where the fungus entered the body. These bumps may 
appear anywhere from one to 12 weeks after infection, 
but usually appear within three weeks. Unlike many 
other fungal infections sporotrichosis does not cause 
fever or any feelings of general ill health. 


The reddish bumps eventually expand and fester, 
creating skin ulcers that do not heal. In addition, the 
infection often moves to nearby lymph nodes. Although 
most cases of sporotrichosis are limited to the skin and 
lymph channels, occasionally the joints, lungs, and cen- 
tral nervous system become infected. In rare cases, death 
may result. 


People who have weakened immune systems, 
either from a disease such as acquired immune defi- 
ciency Syndrome (AIDS) or leukemia, or as the result 
of medications they take (corticosteroids, chemother- 
apy drugs), are more likely to get sporotrichosis and are 
more at risk for the disease to spread to the internal 
organs. Alcoholics and people with diabetes mellitus 
or a pre-existing lung disease are also more likely to 
become infected. Although sporotrichosis is painless, it 
is important for people with symptoms to see a doctor 
and receive treatment. 
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Sporotrichosis is a chronic infection caused by the micro- 
scopic fungus Sporothrix schenckii. It produces ulcers on 
the skin that are painless but do not heal, and nodules or 

knots in the lymph channels near the surface of the body. 
(Illustration by Electronic Illustrators Group.) 


Diagnosis 


The preferred way to diagnose sporotrichosis is for a 
doctor to obtain a sample of fluid from a freshly opened 
sore and send it to a laboratory to be cultured. The proce- 
dure is fast and painless. It is possible to confirm the 
presence of advanced sporotrichosis through a blood test 
or a biopsy. Doctors may also take a blood sample to per- 
form tests that rule out other fungal infections or diseases 
such as tuberculosis or bacterial osteomyelitis. 


Dermatologists and doctors who work with AIDS 
patients are more likely to have experience in diagnosing 
sporotrichosis. In at least one state, New York, the labo- 
ratory test to confirm this disease is provided free 
through the state health department. In other cases, diag- 
nosis should be covered by health insurance at the same 
level as other diagnostic laboratory tests. 


Treatment 


When sporotrichosis is limited to the skin and lymph 
system, it is usually treated with a saturated solution of 
potassium iodine that the patient dilutes with water or 
juice and drinks several times a day. The iodine solution 
can only be prescribed by a physician. This treatment 
must be continued for many weeks. Skin ulcers should 
be treated like any open wound and covered with a clean 
bandage to prevent a secondary bacterial infection. The 
drug itraconazol (Sporanox), taken orally, is also avail- 
able to treat sporotrichosis. 


In serious cases of sporotrichosis, when the internal 
organs are infected, the preferred treatment is the drug 
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Sports injuries 


KEY TERMS 


Acidophilus—The bacteria Lactobacillus aci- 
dophilus, usually found in yogurt. 


Bacterial osteomyelitis—An infection of the bone 
or bone marrow that is caused by a bacterium. 


Bifidobacteria—A group of bacteria normally pre- 
sent in the intestine. Commercial supplements are 
available. 


Corticosteroids—A group of hormones produced 
naturally by the adrenal gland or manufactured 
synthetically. They are often used to treat inflam- 
mation. Examples include cortisone and pred- 
nisone. 


Lymph channels—The vessels that transport lymph 
throughout the body. Lymph is a clear fluid that 
contains cells important in forming antibodies that 
fight infection. 


amphotericin B. Amphotericin B is a strong anti-fungal 
drug with potentially severe toxic side effects. It is given 
intravenously, so hospitalization is required for treat- 
ment. The patient may also receive other drugs to mini- 
mize the side effects of the amphotericin B. 


Alternative treatment 


Alternative treatment for fungal infections focuses 
on maintaining general good health and eating a diet low 
in dairy products, sugars, including honey and fruit juice, 
and foods, such as beer, that contain yeast. This is com- 
plemented by a diet high in raw food. Supplements of 
and vitamins C, E, and A, B complex, and pantothenic 
acid may also be added to the diet, as may Lactobacillus 
acidophilus, bifidobacteria, and garlic capsules. 


Fungicidal herbs such as myrrh (Commiphora mol- 
mol), tea tree oil (Melaleuca spp.), citrus seed extract, 
pau d’arco tea, and garlic (Allium sativum) may also be 
applied directly to the infected skin. 


Prognosis 


Most cases of sporotrichosis are confined to the skin 
and lymph system. With treatment, skin sores begin heal- 
ing in one to two months, but complete recovery often 
takes six months or more. People who have AIDS are 
also more likely to have the fungus spread throughout the 
body, causing a life-threatening infection. In people 
whose bones and joints are infected or who have pul- 
monary lesions, surgery may be necessary. 
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Prevention 


Since an opening in the skin is necessary for the 
sporotrichosis fungus to enter the body, the best way to 
prevent the disease is to avoid accidental scrapes and cuts 
on the hands and arms by wearing gloves and long 
sleeves while gardening. Washing hands and arms well 
after working with roses, barberry, spagnum moss, and 
other potential sources of the fungus may also provide 
some protection. 


Resources 


BOOKS 
Griffith, H. Winter. Complete Guide to Symptoms, Illness & 
Surgery. Putnam Berkley Group. 1995. 


PERIODICALS 

Dillon, Gary P., et. al. “Handyperson’s Hazard: Crawl Space 
Sporotrichosis.” The Journal of the American Medical 
Association 274 (6 Dec. 1995): 1673+. 


Tish Davidson 


Í Sports injuries 


Definition 


Sports injuries result from acute trauma or repetitive 
stress associated with athletic activities. Sports injuries 
can affect bones or soft tissue (ligaments, muscles, ten- 
dons). 


Description 


Adults are less likely to suffer sports injuries than do 
children, whose vulnerability is heightened by: 


e immature reflexes 
* inability to recognize and evaluate risks 
e underdeveloped coordination 


Each year, about 3.2 million children between the 
ages of five and 14 are injured while participating in ath- 
letic activities, and account for 40% of all sports injuries. 
As many as 20% of children who play sports get hurt, and 
about 25% of their injuries are classified as serious. More 
than 775,000 boys and girls under age 14 are treated in 
hospital emergency rooms for sports-related injuries. 


Injury rates are highest for athletes who participate 
in contact sports, but the most serious injuries are associ- 
ated with individual activities. Between one-half and 
two-thirds of childhood sports injuries occur during prac- 
tice, or in the course of unorganized athletic activity. 
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Chauncy Billups, a guard for the Denver Nuggets, grimaces after spraining his ankle during a game. (AP/Wide World Photos. 
Reproduced by permission.) 


Types of sports injuries 


About 95% of sports injuries are minor soft tissue 
traumas. 


The most common sports injury is a bruise (contu- 
sion). It is caused when blood collects at the site of an 
injury and discolors the skin. 


Sprains account for one-third of all sports injuries. A 
sprain is a partial or complete tear of a ligament, a strong 
band of tissue that connects bones to one another and sta- 
bilizes joints. 


A strain is a partial or complete tear of: 


e muscle (tissue composed of cells that enable the body 
to move) 


e tendon (strong connective tissue that links muscles to 
bones) 


Inflammation of a tendon (tendinitis) and inflam- 
mation of one of the fluid-filled sacs that allow tendons 
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to move easily over bones (bursitis) usually result from 
minor stresses that repeatedly aggravate the same part of 
the body. These conditions often occur at the same time. 


SKELETAL INJURIES. Fractures account for 5-6% of 
all sports injuries. The bones of the arms and legs are most 
apt to be broken. Sports activities rarely involve fractures 
of the spine or skull. The bones of the legs and feet are 
most susceptible to stress fractures, which occur when 
muscle strains or contractions make bones bend. Stress 
fractures are especially common in ballet dancers, long- 
distance runners, and in people whose bones are thin. 


Shin splints are characterized by soreness and slight 
swelling of the front, inside, and back of the lower leg, 
and by sharp pain that develops while exercising and 
gradually intensifies. Shin splints are caused by overuse 
or by stress fractures that result from the repeated foot 
pounding associated with activities like aerobics, long- 
distance running, basketball, and volleyball. 
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Sports injuries 


A compartment syndrome is a potentially debilitat- 
ing condition in which the muscles of the lower leg grow 
too large to be contained within membranes that enclose 
them. This condition is characterized by numbness and 
tingling. Untreated compartment syndrome can result in 
long-term loss of function. 


BRAIN INJURIES. Brain injury is the primary cause 
of fatal sports-related injuries. Concussion can result 
from even minor blows to the head. A concussion can 
cause loss of consciousness and may affect: 


e balance 

* comprehension 
e coordination 

e hearing 

* memory 


e vision 


Causes and symptoms 


Common causes of sports injuries include: 


e athletic equipment that malfunctions or is used incor- 
rectly 


e falls 
e forceful high-speed collisions between players 


e wear and tear on areas of the body that are continually 
subjected to stress 


Symptoms include: 
e instability or obvious dislocation of a joint 
e pain 
e swelling 


e weakness 


Diagnosis 


Symptoms that persist, intensify, or reduce the ath- 
lete’s ability to play without pain should be evaluated by 
an orthopedic surgeon. Prompt diagnosis can often pre- 
vent minor injuries from becoming major problems, or 
causing long-term or lasting damage. 


An orthopedic surgeon should examine anyone: 


e who is prevented from playing by severe pain associat- 
ed with acute injury, 


e whose ability to play has declined due to chronic or 
long-term consequences of an injury, 


e whose injury has caused visible deformities in an arm 
or leg. 
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The physician will perform a physical examination, 
ask how the injury occurred, and what symptoms the 
patient has experienced. X rays and other imaging stud- 
ies of bones and soft tissues may be ordered. 


Anyone who has suffered a blow to the head should 
be examined immediately, and at five-minute intervals 
until normal comprehension has returned. The initial 
examination measures the athlete’s: 


e awareness 
* concentration 
e short-term memory 
Subsequent evaluations of concussion assess: 
e dizziness 
e headache 
e nausea 


e visual disturbances 


Treatment 


Treatment for minor soft tissue injuries generally 
consists of: 


* compressing the injured area with an elastic bandage 
e elevation 

e ice 

e rest 


Anti-inflammatories, taken by mouth or injected 
into the swelling, may be used to treat bursitis. Anti- 
inflammatory medications and exercises to correct mus- 
cle imbalances are usually used to treat tendinitis. If the 
athlete keeps stressing inflamed tendons, they may rup- 
ture, and casting or surgery is sometimes necessary to 
correct this condition. 


Orthopedic surgery may be required to repair seri- 
ous sprains and strains. 


Controlling inflammation as well as restoring nor- 
mal use and mobility are the goals of treatment for 
overuse injuries. 


Athletes who have been injured are usually advised 
to limit their activities until their injuries are healed. The 
physician may suggest special exercises or behavior 
modifications for athletes who have had several injuries. 
Athletes who have been severely injured may be advised 
to stop playing altogether. 


Prevention 
Every child who plans to participate in organized 


athletic activity should have a pre-season sports physical. 
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This special examination is performed by a pediatrician 
or family physician who: 


e carefully evaluates the site of any previous injury 


* may recommend special stretching and strengthening 
exercises to help growing athletes create and preserve 
proper muscle and joint interaction 


* pays special attention to the cardiovascular and skeletal 
systems 


Telling the physician which sport the athlete plays 
will help that physician to determine which parts of the 
body will be subjected to the most stress. The physician 
will then be able to suggest to the athlete steps to take to 
minimize the chance of getting hurt. 


Other injury-reducing game plans include: 
e being in shape 
e knowing and obeying the rules that regulate the activity 
e not playing when tired, ill, or in pain 


* not using steroids, which can improve athletic perfor- 
mance but cause life-threatening problems 


e taking good care of athletic equipment and using it 
properly 
* wearing appropriate protective equipment 


Resources 


BOOKS 
Taylor, Robert B., ed. Family Medicine Principles and Prac- 
tice. New York: Springer-Verlag, 1994. 


ORGANIZATIONS 

American Academy of Orthopedic Surgeons. 6300 North River 
Road, Rosemont, IL 60018-4262. (800) 346-2267. <http:// 
www.aaos.org>. 

The Institute for Preventative Sports Medicine. P.O. Box 7032, 
Ann Arbor, MI 48107 (313) 434-3390. <http://www.ipsm. 
org>. 


OTHER 

Varlotta, Gerard. “Health Guide 96: Kids Need Physical Exam 
to Help Ensure Good Health.” The Daily Herald 6 Nov. 
1996. 22 May 1998 <http://www.texasonline.net/live 
news/health/med18.htm>. 

“Orthopaedics: Soft-Tissue Injuries.” Jeffline Page. Thomas 
Jefferson University. 17 May 1998 <http://jeffline.tju. 
edu/index-new.html>. 

“Shin Splints.” Loyola University Health System. 13 May 1998 
<http://www.luhs.org>. 


Maureen Haggerty 
Sports vision see Vision training 


Spouse abuse see Abuse 
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f Sprains and strains 


Definition 


Sprain refers to damage or tearing of ligaments or a 
joint capsule. Strain refers to damage or tearing of a muscle. 


Description 


When excessive force is applied to a joint, the liga- 
ments that hold the bones together may be torn or dam- 
aged. This results in a sprain, and its seriousness depends 
on how badly the ligaments are torn. Any joint can be 
sprained, but the most frequently injured joints are the 
ankle, knee, and finger. 


Strains are tears in the muscle. Sometimes called 
pulled muscles, they usually occur because of overexer- 
tion or improper lifting techniques. Sprains and strains 
are common. Anyone can have them. 


Children under age eight are less likely to have 
sprains than are older people. Childrens’ ligaments are 
tighter, and their bones are more apt to break before a lig- 
ament tears. People who are active in sports suffer more 
strains and sprains than less active people. Repeated 
sprains in the same joint make the joint less stable and 
more prone to future sprains. 


Causes and symptoms 


There are three grades of sprains. Grade I sprains are 
mild injuries where there is no tearing of the ligament, 
and no joint function is lost, although there may be ten- 
derness and slight swelling. 


Grade II sprains are caused by a partial tear in the 
ligament. These sprains are characterized by obvious 
swelling, extensive bruising, pain, difficulty bearing 
weight, and reduced function of the joint. 


Grade III, or third degree, sprains are caused by 
complete tearing of the ligament where there is severe 
pain, loss of joint function, widespread swelling and 
bruising, and the inability to bear weight. These symp- 
toms are similar to those of bone fractures. 


Strains can range from mild muscle stiffness to great 
soreness. Strains result from overuse of muscles, improp- 
er use of the muscles, or as the result of injury in another 
part of the body when the body compensates for pain by 
altering the way it moves. 


Diagnosis 
Grade I sprains and mild strains are usually self- 


diagnosed. Grade II and III sprains are often seen by a 
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Sputum culture 


physician, who x rays the area to differentiate between a 
sprain and a fracture. 


Treatment 


Grade I sprains and mild strains can be treated at 
home. Basic first aid for sprains consists of RICE: Rest, 
Ice for 48 hours, Compression (wrapping in an elastic 
bandage), and Elevation of the sprain above the level of 
the heart. Over-the-counter pain medication such as 
acetaminophen (Tylenol) or ibuprofen (Motrin) can be 
taken for pain. 


In addition to RICE, people with grade II and grade 
III sprains in the ankle or knee usually need to use crutch- 
es until the sprains have healed enough to bear weight. 
Sometimes, physical therapy or home exercises are need- 
ed to restore the strength and flexibility of the joint. 


Grade III sprains are usually immobilized in a cast 
for several weeks to see if the sprain heals. Pain medica- 
tion is prescribed. Surgery may be necessary to relieve 
pain and restore function. Athletic people under age 40 
are the most likely candidates for surgery, especially with 
grade III knee sprains. For complete healing, physical 
therapy usually will follow surgery. 


Alternative treatment 


Alternative practitioners endorse RICE and conven- 
tional treatments. In addition, nutritional therapists recom- 
mend vitamin C and bioflavonoids to supplement a diet 
high in whole grains, fresh fruits, and vegetables. Anti- 
inflammatories, such as bromelain (a proteolytic enzyme 
from pineapples) and tumeric (Curcuma longa), may also 
be helpful. The homeopathic remedy arnica (Arnica mon- 
tana) may be used initially for a few days, followed by 
ruta (Ruta graveolens) for joint-related injuries or Rhus 
toxicodendron for muscle-related injuries. If surgery is 
needed, alternative practitioners can recommend pre- and 
post-surgical therapies that will enhance healing. 


Prognosis 


Moderate sprains heal within two to four weeks, but 
it can take months to recover from severe ligament tears. 
Until recently, tearing the ligaments of the knee meant 
the end to an athlete’s career. Improved surgical and 
rehabilitative techniques now offer the possibility of 
complete recovery. However, once a joint has been 
sprained, it will never be as strong as it was before. 


Prevention 


Sprains and strains can be prevented by warming-up 
before exercising, using proper lifting techniques, wear- 
ing properly fitting shoes, and taping or bracing the joint. 
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KEY TERMS 


Ligament—Tough, fibrous connective tissue that 
holds bones together at joints. 


Resources 


BOOKS 

Burton Goldberg Group. “Sprains.” In Alternative Medicine: 
The Definitive Guide, ed. James Strohecker. Puyallup, 
WA: Future Medicine Publishing, 1994. 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 


PERIODICALS 
Wexler, Randall K. “The Injured Ankle.” American Family 
Physician 57 (1 Feb. 1998): 474. 
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I Sputum culture 


Definition 


Sputum is material coughed up from the lungs and 
expectorated (spit out) through the mouth. A sputum cul- 
ture is done to find and identify the microorganism caus- 
ing an infection of the lower respiratory tract such as 
pneumonia (an infection of the lung). If a microorgan- 
ism is found, more testing is done to determine which 
antibiotics will be effective in treating the infection. 


Purpose 


A person with a fever and a continuing cough that 
produces pus-like material and/or blood may have an infec- 
tion of the lower respiratory tract. Infections of the lungs 
and bronchial tubes are caused by several types of microor- 
ganisms, including bacteria, fungi (molds and yeast), and 
viruses. A chest x ray provides visual evidence of an infec- 
tion; a culture can grow the microorganism causing the 
infection. The microorganism is grown in the laboratory so 
it can be identified, and tested for its response to medica- 
tions, such as antifungals and antibiotics. 


Description 
Based on the clinical condition of the patient, the 


physician determines what group of microorganism is 
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likely to be causing the infection, and then orders one or 
more specific types of cultures: bacterial, viral, or fungal 
(for yeast and molds). For all culture types, the sputum 
must be collected into a sterile container. The sputum 
specimen must be collected carefully, so that bacteria 
that normally live in the mouth and saliva don’t contami- 
nate the sputum and complicate the process of identify- 
ing the cause of the infectious agent. Once in the labora- 
tory, each culture type is handled differently. 


Bacterial culture 


A portion of the sputum is smeared on a microscope 
slide for a Gram stain. Another portion is spread over 
the surface of several different types of culture plates, 
and placed in an incubator at body temperature for one 
to two days. 


A Gram stain is done by staining the slide with pur- 
ple and red stains, then examining it under a microscope. 
Gram staining checks that the specimen does not contain 
saliva or material from the mouth. If many epithelial 
(skin) cells and few white blood cells are seen, the speci- 
men is not pure sputum and is not adequate for culture. 
Depending on laboratory policy, the specimen may be 
rejected and a new specimen requested. If many white 
blood cells and bacteria of one type are seen, this is an 
early confirmation of infection. The color of stain picked 
up by the bacteria (purple or red), their shape (such as 
round or rectangular), and their size provide valuable 
clues as to their identity and helps the physician predict 
what antibiotics might work best before the entire test is 
completed. Bacteria that stain purple are called gram- 
positive; those that stain red are called gram-negative. 


During incubation, bacteria present in the sputum 
sample multiply and will appear on the plates as visible 
colonies. The bacteria are identified by the appearance of 
their colonies, by the results of biochemical tests, and 
through a Gram stain of part of a colony. 


A sensitivity test, also called antibiotic susceptibility 
test, is also done. The bacteria are tested against different 
antibiotics to determine which will treat the infection by 
killing the bacteria. 


The initial result of the Gram stain is available the 
same day, or in less than an hour if requested by the 
physician. An early report, known as a preliminary 
report, is usually available after one day. This report will 
tell if any bacteria have been found yet, and if so, their 
Gram stain appearance—for example, a gram-negative 
rod, or a gram-positive cocci. The final report, usually 
available in one to three days, includes complete identifi- 
cation and an estimate of the quantity of the bacteria and 
a list of the antibiotics to which they are sensitive. 
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Fungal culture 


To look for mold or yeast, a fungal culture is done. 
The sputum sample is spread on special culture plates that 
will encourage the growth of mold and yeast. Different 
biochemical tests and stains are used to identify molds 
and yeast. Cultures for fungi may take several weeks. 


Viral culture 


Viruses are a common cause of pneumonia. For a viral 
culture, sputum is mixed with commercially-prepared ani- 
mal cells in a test tube. Characteristic changes to the cells 
caused by the growing virus help identify the virus. The 
time to complete a viral culture varies with the type of 
virus. It may take from several days to several weeks. 


Special procedures 


Tuberculosis is caused by a slow-growing bacteria 
called Mycobacterium tuberculosis. Because it does not 
easily grow using routine culture methods, special proce- 
dures are used to grow and identify this bacteria. When a 
sputum sample for tuberculosis first comes into the labo- 
ratory, a small portion of the sputum is smeared on a 
microscope slide and stained with a special stain, called 
an acid-fast stain. The stained sputum is examined under 
a microscope for tuberculosis organisms, which pick-up 
the stain, making them visible. This smear is a rapid 
screen for the organism, and allows the physician to 
receive a preliminary report within 24 hours. 


To culture for tuberculosis, portions of the sputum 
are spread on and placed into special culture plates and 
tubes of broth that promote the growth of the organism. 
Growth in broth is faster than growth on culture plates. 
Instruments are available that can detect growth in broth, 
speeding the process even further. Growth and identifica- 
tion may take two to four weeks. 


Other microorganisms that cause various types of 
lower respiratory tract infections also require special cul- 
ture procedures to grow and identify. Mycoplasma pneu- 
monia causes a mild to moderate form of pneumonia, 
commonly called walking pneumonia; Bordetella pertus- 
sis causes whooping cough; Legionella pneumophila, 
Legionnaire’s disease; Chlamydia pneumoniae, an atypi- 
cal pneumonia; and Chlamydia psittaci, parrot fever. 


Pneumocystis carniicauses pneumonia in people with 
weakened immune systems, such as people with AIDS. 
This organism does not grow in culture. Special stains are 
done on sputum when pneumonia caused by this organism 
is suspected. The diagnosis is based on the results of these 
stains, the patient’s symptoms, and medical history. 


Sputum culture is also called sputum culture and 
sensitivity. 
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Sputum culture 


Preparation 


The specimen for culture should be collected before 
antibiotics are begun. Antibiotics in the person’s system 
may prevent microorganisms present in the sputum from 
growing in culture. 


The best time to collect a sputum sample is early in 
the morning, before having anything to eat or drink. The 
patient should first rinse his or her mouth with water to 
decrease mouth bacteria and dilute saliva. Through a deep 
cough, the patient must cough up sputum from within the 
chest. Taking deep breaths and lowering the head helps 
bring up the sputum. Sputum must not be held in the 
mouth but immediately spat into a sterile container. For 
tuberculosis, the physician may want the patient to collect 
sputum samples on three consecutive mornings. 


If coughing up sputum is difficult, a health care 
worker can have the patient breathe in sterile saline pro- 
duced by a nebulizer. This nebulized saline coats the res- 
piratory tract, loosening the sputum, and making it easier 
to cough up. Sputum may also be collected by a physi- 
cian during a bronchoscopy procedure. 


If tuberculosis is suspected, collection of sputum 
should be carried out in an isolation room, with all 
attending healthcare workers wearing masks. 


Normal results 


Sputum from a healthy person would have no growth 
on culture. A mixture of microorganisms, however, nor- 
mally found in a person’s mouth and saliva often contami- 
nate the culture. If these microorganisms grow in the cul- 
ture, they may be reported as normal flora contamination. 


Abnormal results 


The presence of bacteria and white blood cells on 
the Gram stain and the isolation of a microorganism from 
culture, other than normal flora contamination, is evi- 
dence of a lower respiratory tract infection. 


Microorganisms commonly isolated from sputum 
include: Streptococcus pneumoniae, Haemophilus 
influenzae, Staphylococcus aureus, Legionella pneu- 
mophila, Mycoplasma pneumonia, Klebsiella pneumoni- 
ae, Pseudomonas aeruginosa, Bordetella pertussis, and 
Escherichia coli. 


Resources 


BOOKS 

Isada, Carlos M., et al. Infectious Diseases Handbook. Hudson, 
OH: Lexi-Comp., 1995. 

Koneman, Elmer W., et al. Color Atlas and Textbook of Diag- 
nostic Microbiology. 4th ed. Philadelphia: J. B. Lippincott 
Co., 1992. 
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KEY TERMS 


Acid-fast stain—A special stain done to micro- 
scopically identify the bacteria that cause tubercu- 
losis. 


Culture—A laboratory test done to grow and iden- 
tify microorganisms causing infection. 


Gram stain—Microscopic examination of a por- 
tion of a bacterial colony or sample from an infec- 
tion site after it has been stained by special stains. 
Certain bacteria pick-up and retain the purple 
stain; these bacteria are called gram-positive. 
Other bacteria loose the purple stain and retain 
the red stain; these bacteria are called gram-nega- 
tive. The color of the bacteria, in addition to their 
size and shape, provide clues as to the identity of 
the bacteria. 


Normal flora—tThe mixture of bacteria normally 
found at specific body sites. 


Pneumonia—An infection of the lungs. 


Sputum—Material coughed up from the lower res- 
piratory tract and expectorated through the mouth. 


Sensitivity test—A test that determines which 
antibiotics will kill the bacteria that has been iso- 
lated from a culture. 


Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 

Shulman, Stanford T., et al., eds. The Biologic and Clinical 
Basis of Infectious Diseases. 5th ed. Philadelphia: W. B. 
Saunders Co., 1997. 


PERIODICALS 

Buono, Nancy J., et al. “The Fight Against TB: A New Labora- 
tory Arsenal Fights Back.” Medical Laboratory Observer 
(Aug. 1996): 38-40, 42, 44, 46, 48, 50, 52. 

Skerritt, Shawn J. “Diagnostic Testing to Establish a Microbial 
Cause is Helpful in the Management of Community- 
Acquired Pneumonia.” Seminars in Respiratory Infections 
(Dec. 1997): 308-321. 


Nancy J. Nordenson 


Squam see Skin cancer, non-melanoma 
Squint see Strabismus 
SSPE see Subacute sclerosing panencephalitis 


SSRIs see Selective serotonin reuptake 
inhibitors 
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SSSS see Staphylococcal scalded skin 
syndrome 


St. Anthony’s fire see Erysipelas 


| St. John’s wort 


Definition 


Hypericum perforatum is the most medicinally 
important species of the Hypericum genus, commonly 
known as St. John’s wort. There are as many as 400 
species in the genus, which is part of the Guttiferae family. 
Native to Europe, St. John’s wort is found throughout the 
world. It thrives in sunny fields, open woods, and gravelly 
roadsides. Early colonists brought this valuable medicinal 
to North America, and the plant has become naturalized in 
the eastern United States and California, as well as in Aus- 
tralia, New Zealand, eastern Asia, and South America. 


The entire plant, particularly the round, black seed, 
exudes a slight, turpentine-like odor. The woody, branched 
root spreads from the base with runners that produce 
numerous stalks. The simple, dark green leaves are veined 
and grow in opposite, oblong-obvate pairs on round, 
branching stalks that reach 3 ft (91.4 cm) high. Tiny holes, 
visible when the leaf is held to the light, are actually trans- 
parent oil glands containing the chemical photo sensitizer 
known as hypericin. These characteristic holes inspired the 
species name, perforatum, Latin for perforated. The bright 
yellow, star-shaped flowers, often clustered in a trio, have 
five petals. Each blossom has many showy stamens. Black 
dots along the margins of the blossom contain more of the 
red-pigmented chemical hypericin. The herb is also useful 
as a dye. The flowers bloom in branching, flat-topped 
clusters atop the stalks in mid-summer, around the time of 
the summer solstice. St. John’s wort, sometimes called 
devil’s flight or grace of God, was believed to have magi- 
cal properties to ward off evil spirits. It’s generic name 
hypericum is derived from a Greek word meaning “over 
an apparition.” The herb was traditionally gathered on 
mid-summer’s eve, June 23. This date was later christian- 
ized as the eve of the feast day of St. John the Baptist. This 
folk custom gave the plant its popular name. The Anglo- 
Saxon word wort means medicinal herb. 


Purpose 


St. John’s wort has been known for its numerous 
medicinal properties as far back as Roman times. It was a 
valued remedy on the Roman battlefields where it was 
used to promote healing from trauma and inflammation. 
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St. John’s wort flowers. (Photo Researchers, Inc. Reproduced 
by permission.) 


The herb is vulnerary and can speed the healing of 
wounds, bruises, ulcers, and burns. It is popularly used 
as a nervine for its calming effect, easing tension and 
anxiety, relieving mild depression, and soothing emo- 
tions during menopause. The bittersweet herb is licensed 
in Germany for use in cases of mild depression, anxiety, 
and sleeplessness. It is useful in circumstances of nerve 
injury and trauma, and has been used to speed healing 
after brain surgery. Its antispasmodic properties can ease 
uterine cramping and menstrual difficulties. St. John’s 
wort acts medicinally as an astringent, and may also be 
used as an expectorant. The hypericin in St. John’s wort 
possesses anti-viral properties that may be active in com- 
bating certain cancers, including many brain cancers. An 
infusion of the plant, taken as a tea, has been helpful in 
treating night-time incontinence in children. The oil, 
taken internally, has been used to treat colic, intestinal 
worms, and abdominal pain. The medicinal parts of St. 
John’s wort are the fresh leaves and flowers. This valu- 
able remedy has been extensively tested in West Ger- 
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St. John’s wort 


KEY TERMS 


Antispasmodic—Relieves mild cramping or mus- 
cle spasm. 


Expectorant—Promotes the discharge of mucus 
from respiratory system. 


Nervine—Soothes and calms the nervous system. 


Vulnerary—Heals wounds, bruises, sprains, and 
ulcers. 


many, and is dispensed throughout Germany as a popular 
medicine called, Johnniskraut. Commercially prepared 
extracts are commonly standardized to 0.3% hypericin. 


Clinical studies 


A 1988 study at New York University found the 
antiviral properties in hypericin, a chemical component 
of Hypericum, to be useful in combating the virus that 
causes AIDS. Additional studies are under way through 
the Federal Drug Administration (FDA) to determine the 
effectiveness of the herb as a treatment for AIDS. Hyper- 
icin extract has also been reported to inhibit a form of 
leukemia that sometimes occurs after radiation therapy. 
Numerous clinical studies have found hypericum prepa- 
rations to have an antidepressive effect when used in 
standardized extracts for treatment of mild depression. 
Clinical trials continue with this important herbal anti- 
depressant, particularly in view of its relative lack of 
undesirable side effects in humans. 


Preparations 


An oil extract can be purchased commercially or 
prepared by combining fresh flowers and leaves of St. 
John’s wort in a glass jar and sunflower or olive oil. 
Seal the container with an airtight lid and leave on a 
sunny windowsill for four to six weeks, shaking daily. 
The oil will absorb the red pigment. Strain through 
muslin or cheesecloth, and store in a dark container. 
The medicinal oil will maintain its potency for two 
years or more. The oil of St. John’s wort has been 
known in folk culture as “Oil of Jesus.” This oil makes 
a good rub for painful joints, varicose veins, muscle 
strain, arthritis, and rheumatism. Used in a compress it 
can help to heal wounds and inflammation, and relieve 
the pain of deep bruising. 


An infusion is made by pouring one pint of boiling 
water over 1 oz (28 g) of dried herb, or 2 oz (57 g) of fresh, 
minced flower and leaf. Steep in a glass or enamel pot for 
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five to 10 minutes. Strain and cover. Drink the tea warm. A 
general dose is one cupful, up to three times daily. 


Capsule: Dry the leaves and flowers and grind with 
mortar and pestle into a fine powder. Place in gelatin cap- 
sules. The potency of the herb varies with the soil, cli- 
mate and harvesting conditions of the plant. A standard- 
ized extract of 0.3% hypericin extract, commercially pre- 
pared from a reputable source, is more likely to yield 
reliable results. Standard dosage is up to three 300 mg 
capsules of 0.3% standardized extract daily. 


A tincture is prepared by combining one part fresh 
herb to three parts alcohol (50% alcohol/water solution) 
in glass container. Set aside in dark place, shaking the 
mixture daily for two weeks. Strain through muslin or 
cheesecloth, and store in dark bottle. The tincture should 
maintain potency for two years. Standard dosage, unless 
otherwise prescribed, is 0.24—1 tsp added to 8 oz (237 
ml) of water, up to three times daily. 


A salve is made by warming 2 oz (59 ml) of pre- 
pared oil extract in double boiler. Once warmed, 1 oz (28 
g) of grated beeswax is added and mixed until melted. 
Pour into a glass jar and cool. The salve can be stored for 
up to one year. The remedy keeps best if refrigerated 
after preparation. The salve is useful in treating burns, 
wounds, and soothing painful muscles. It is also a good 
skin softener. St. John’s wort salve may be prepared in 
combination with calendula extract (Calendula offici- 
nalis) for application on bruises. 


Precautions 


Consult a physician prior to use. Pregnant or lactat- 
ing women should not use the herb. Individuals taking 
prescribed psychotropic medications classified as selec- 
tive serotonin reuptake inhibitors, or SSRI, such as 
Prozac, should not simultaneously use St. John’s wort. 
Many herbalists also discourage use of St. John’s wort by 
individuals taking any other anti-depressant medication. 


Cattlemen dislike the shrub because there have been 
some reports of toxicity to livestock that over-graze in 
fields abundant with the wild herb. Toxic effects in live- 
stock include reports of edema of the ears, eyelids, and 
the face due to photosensitization after ingestion of the 
herb. Exposure to sunlight activates the hypercin in the 
plant. Adverse effects have been reported in horses, 
sheep, and swine and include staggering, and blistering 
and peeling of the skin. Toxicity is greater in smaller 
mammals, such as rabbits. 


Side effects 


When used either internally or externally, the herb 
may cause photo-dermatitis in humans with fair or sen- 
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sitive skin when exposed to sun light or other ultravio- 
let light source. There have been some reports of 
changes in lactation in some nursing women taking 
the hypericum extract. Changes in the nutritional quali- 
ty and flavor of the milk, and reduction or cessation of 
lactation have also been reported. It can also cause 
headaches, stiff neck, nausea and vomiting, and high 
blood pressure. 


Interactions 


St. John’s wort can interact with amphetamines, 
asthma inhalants, decongestants, diet pills, narcotics, 
and amino acid tryptophan and tyrosine, as well as cer- 
tain foods. Reactions range from nausea to increased 
high blood pressure. Consult a practitioner prior to using 
St. John’s wort. 


Resources 


BOOKS 

Blumenthal, Mark. The Complete German Commission E 
Monographs, Therapeutic Guide to Herbal Medicines. 
American Botanical Council, Boston: Integrative Medi- 
cine Communications, 1998. 

Bown, Deni. The Herb Society of America, Encyclopedia of 
Herbs & Their Uses. New York: D. K. Publishing, Inc., 
1995. 

Foster, Steven and James A. Duke. A Field Guide to Medicinal 
Plants. New York: Peterson Field Guides, Houghton Mif- 
flin Company, 1990. 

Hoffmann, David. The New Holistic Herbal. Massachusetts: 
Element Books, 1992. 

McIntyre, Anne. The Medicinal Garden. New York: Henry Holt 
and Company Inc., 1997. 

McVicar, Jekka. Herbs For The Home. New York: Penguin 
Books, 1995. 

“Prevention’s 200 Herbal Remedies.” Excerpted from The 
Complete Book of Natural & Medicinal Cures. Pennsylva- 
nia: Rodale Press Inc., 1994. 


PERIODICALS 

Hoffmann, David. Herbal Alternatives to Prozac, Medicines 
from the Earth, Protocols for Botanical Healing Official 
Proceedings, Gaia Herbal Research Institute, Harvard, 
MA. 1996 


ORGANIZATIONS 
American Botanical Council. PO Box 201660, Austin, TX 
78720-1660. 


OTHER 
Herb Research Foundation. <http://www.herbs.org>. 


Clare Hanrahan 
St. Vitus’ dance see Sydenham’s chorea 
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i Stanford-Binet intelligence 


scales 
Definition 


The Stanford-Binet intelligence scale is a standard- 
ized test that assesses intelligence and cognitive abilities 
in children and adults aged two to 23. 


Purpose 


The Stanford-Binet intelligence scale is used as a 
tool in school placement, in determining the presence of a 
learning disability or a developmental delay, and in track- 
ing intellectual development. In addition, it is sometimes 
included in neuropsychological testing to assess the brain 
function of individuals with neurological impairments. 


Precautions 


Although the Stanford-Binet was developed for chil- 
dren as young as two, examiners should be cautious in 
using the test to screen very young children for develop- 
mental delays or disabilities. The test cannot be used to 
diagnose mental retardation in children aged three and 
under, and the scoring design may not detect develop- 
mental problems in preschool-age children. 


Intelligence testing requires a clinically trained 
examiner. The Stanford-Binet intelligence scale should 
be administered and interpreted by a trained profession- 
al, preferably a psychologist. 


Description 


The Stanford-Binet intelligence scale is a direct 
descendent of the Binet-Simon scale, the first intelligence 
scale created in 1905 by psychologist Alfred Binet and 
Dr. Theophilus Simon. This revised edition, released in 
1986, was designed with a larger, more diverse, represen- 
tative sample to minimize the gender and racial inequities 
that had been criticized in earlier versions of the test. 


The Stanford-Binet scale tests intelligence across four 
areas: verbal reasoning, quantitative reasoning, abstract/ 
visual reasoning, and short-term memory. The areas are 
covered by 15 subtests, including vocabulary, comprehen- 
sion, verbal absurdities, pattern analysis, matrices, paper 
folding and cutting, copying, quantitative, number series, 
equation building, memory for sentences, memory for dig- 
its, memory for objects, and bead memory. 


All test subjects take an initial vocabulary test, 
which along with the subject’s age, determines the num- 
ber and level of subtests to be administered. Total testing 
time is 45—90 minutes, depending on the subject’s age 
and the number of subtests given. Raw scores are based 
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Stapedectomy 


KEY TERMS 


Norms—Normative or mean score for a particular 
age group. 

Representative sample—A random sample of peo- 
ple that adequately represents the test-taking pop- 
ulation in age, gender, race, and socioeconomic 
standing. 


Standard deviation—A measure of the distribution 
of scores around the average (mean). In a normal 
distribution, two standard deviations above and 
below the mean includes about 95% of all samples. 


Standardization—The process of determining 
established norms and procedures for a test to act 
as a standard reference point for future test results. 
The Stanford-Binet test was standardized on a 
national representative sample of 5,000 subjects. 


on the number of items answered, and are converted into 
a standard age score corresponding to age group, similar 
to an IQ measure. 


The 1997 Medicare reimbursement rate for psycho- 
logical and neuropsychological testing, including intelli- 
gence testing, is $58.35 an hour. Billing time typically 
includes test administration, scoring and interpretation, 
and reporting. Many insurance plans cover all or a por- 
tion of diagnostic psychological testing. 


Normal results 


The Stanford-Binet is a standardized test, meaning 
that norms were established during the design phase of 
the test by administering the test to a large, representative 
sample of the test population. The test has a mean, or 
average, standard score of 100 and a standard deviation 
of 16 (subtests have a mean of 50 and a standard devia- 
tion of 8). The standard deviation indicates how far 
above or below the norm the subject’s score is. For exam- 
ple, an eight-year-old is assessed with the Stanford-Binet 
scale and achieves a standard age score of 116. The mean 
score of 100 is the average level at which all eight-year- 
olds in the representative sample performed. This child’s 
score would be one standard deviation above that norm. 


While standard age scores provide a reference point 
for evaluation, they represent an average of a variety of 
skill areas. A trained psychologist will evaluate and inter- 
pret an individual’s performance on the scale’s subtests 
to discover strengths and weaknesses and offer recom- 
mendations based upon these findings. 
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Resources 


BOOKS 

Maddox, Taddy. Tests: A Comprehensive Reference For Assess- 
ments in Psychology, Education, and Business. 4th ed. 
Austin: Pro-ed, 1997. 

Shore, Milton F., Patrick J. Brice, and Barbara G. Love. When 
Your Child Needs Testing. New York: Crossroad Publish- 
ing, 1992. 

Wodrich, David L. Children’s Psychological Testing: A Guide 
for Nonpsychologists. Baltimore: Paul H. Brookes Pub- 
lishing, 1997. 


ORGANIZATIONS 

American Psychological Association (APA). 750 First St. NE, 
Washington, DC 20002-4242. (202) 336-5700. <http:// 
www.apa.org>. 


Paula Anne Ford-Martin 


I Stapedectomy 


Definition 


Stapedectomy is a surgical procedure in which the 
innermost bone (stapes) of the three bones (the stapes, 
the incus, and the malleus) of the middle ear is removed, 
and replaced with a small plastic tube of stainless-steel 
wire (a prosthesis) to improve the movement of sound to 
the inner ear. 


Purpose 


A stapedectomy is used to treat progressive hearing 
loss caused by otosclerosis, a condition in which spongy 
bone hardens around the base of the stapes. This condi- 
tion fixes the stapes to the opening of the inner ear, so 
that the stapes no longer vibrates properly; therefore, the 
transmission of sound to the inner ear is disrupted. 
Untreated otosclerosis eventually results in total deaf- 
ness, usually in both ears. 


Description 


With the patient under local or general anesthesia, 
the surgeon opens the ear canal and folds the eardrum 
forward. Using an operating microscope, the surgeon is 
able to see the structures in detail, and evaluates the 
bones of hearing (ossicles) to confirm the diagnosis of 
otosclerosis. 


Next, the surgeon separates the stapes from the 
incus; freed from the stapes, the incus and malleus bones 
can now move when pressed. A laser (or other tiny 
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A human stapes bone (located in middle ear) extracted dur- 
ing a stapedectomy. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


instrument) vaporizes the tendon and arch of the stapes 
bone, which is then removed from the middle ear. 


The surgeon then opens the window that joins the 
middle ear to the inner ear and acts as the platform for 
the stapes bone. The surgeon directs the laser’s beam at 
the window to make a tiny opening, and gently clips the 
prosthesis to the incus bone. A piece of tissue is taken 
from a small incision behind the ear lobe and used to 
help seal the hole in the window and around the prosthe- 
sis. The eardrum is then gently replaced and repaired, 
and held there by absorbable packing ointment or a 
gelatin sponge. The procedure usually takes about an 
hour and a half. 


Good candidates for the surgery are those who have 
a fixed stapes from otosclerosis, and a conductive hear- 
ing loss at least 20 dB. Patients with a severe hearing loss 
might still benefit from a stapedectomy, if only to 
improve their hearing to the point where a hearing aid 
can be of help. The procedure can improve hearing in 
more than 90% of cases. 


Preparation 


Prior to admission to the hospital, the patient will be 
given a hearing test to measure the degree of deafness, 
and a full ear, nose, and throat exam. 


Most surgeons prefer to use general anesthesia; in 
this case, an injection will be given to the patient before 
surgery. 


Aftercare 


The patient is usually discharged the morning after 
surgery. Antibiotics are given up to five days after 
surgery to prevent infection; packing and sutures are 
removed about a week after surgery. 
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KEY TERMS 


Cochlea—The hearing part of the inner ear. This 
snail-shaped structure contains fluid and thou- 
sands of microscopic hair cells tuned to various 
frequencies, in addition to the organ of Corti (the 
receptor for hearing). 


Conductive hearing loss—A type of medically 
treatable hearing loss in which the inner ear is 
usually normal, but there are specific problems in 
the middle or outer ears that prevent sound from 
getting to the inner ear in a normal way. 


Incus—The middle of the three bones of the mid- 
dle ear. It is also known as the “anvil.” 


Malleus—One of the three bones of the middle 
ear. It is also known as the “hammer.” 


Ossicles—The three small bones of the middle 
ear: the malleus (hammer), the incus (anvil) and 
the stapes (stirrup). These bones help carry sound 
from the eardrum to the inner ear. 


Vertigo—A feeling of dizziness together with a 
sensation of movement and a feeling of rotating in 
space. 


It is important that the patient not put pressure on the 
ear for a few days after surgery. Blowing one’s nose, lift- 
ing heavy objects, swimming underwater, descending 
rapidly in high-rise elevators, or taking an airplane flight 
should be avoided. 


Right after surgery, the ear is usually quite sensitive, 
so the patient should avoid loud noises until the ear 
retrains itself to hear sounds properly. 


It is extremely important that the patient avoid get- 
ting the ear wet until it has completely healed. Water in 
the ear could cause an infection; most seriously, water 
could enter the middle ear and cause an infection within 
the inner ear, which could then lead to a complete hear- 
ing loss. When taking a shower, and washing the hair, 
the patient should plug the ear with a cotton ball or 
lamb’s wool ball, soaked in Vaseline. The surgeon 
should give specific instructions about when and how 
this can be done. 


Usually, the patient may return to work and normal 
activities about a week after leaving the hospital, 
although if the patient’s job involves heavy lifting, three 
weeks of home rest is recommend. Three days after 
surgery, the patient may fly in pressurized aircraft. 
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Staphylococcal infections 


Risks 


The most serious risk is an increased hearing loss, 
which occurs in about one percent of patients. Because 
of this risk, a stapedectomy is usually performed on only 
one ear at a time. 


Less common complications include: 


e temporary change in taste (due to nerve damage) or 
lack of taste 


e perforated eardrum 
e vertigo that may persist and require surgery 


e damage to the chain of three small bones attached to the 
eardrum 


e temporary facial nerve paralysis 
e ringing in the ears 


Severe dizziness or vertigo may be a signal that 
there has been an incomplete seal between the fluids of 
the middle and inner ear. If this is the case, the patient 
needs immediate bed rest, an exam by the ear surgeon, 
and (rarely) an operation to reopen the eardrum to check 
the prosthesis. 


Normal results 


Most patients are slightly dizzy for the first day or 
two after surgery, and may have a slight headache. Hear- 
ing improves once the swelling subsides, the slight 
bleeding behind the ear drum dries up, and the packing is 
absorbed or removed, usually within two weeks. Hearing 
continues to get better over the next three months. 


About 90% of patients will have a completely suc- 
cessful surgery, with markedly improved hearing. In 
8% of cases, hearing improves, but not quite as patients 
usually expect. About half the patients who had ringing 
in the ears (tinnitus) before surgery will have signifi- 
cant relief within six weeks after the procedure. 


Resources 


BOOKS 
The Surgery Book: An Illustrated Guide to 73 of the Most Com- 


mon Operations. Ed. Robert M. Younson, et al. New York: 
St. Martin’s Press, 1993. 


ORGANIZATIONS 

American Academy of Otolaryngology-Head and Neck 
Surgery, Inc. One Prince St., Alexandria VA 22314-3357. 
(703) 836-4444. <http://www.entnet.org>. 

Better Hearing Institute. 515 King Street, Suite 420, Alexan- 
dria, VA 22314. (703) 684-3391. 


Carol A. Turkington 
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i Staphylococcal infections 


Definition 


Staphylococcal (staph) infections are communicable 
conditions caused by certain bacteria and generally char- 
acterized by the formation of abscesses. They are the 
leading cause of primary infections originating in hospi- 
tals (nosocomial infections) in the United States. 


Description 


Classified since the early twentieth century as 
among the deadliest of all disease-causing organisms, 
staph exists on the skin or inside the nostrils of 20-30% 
of healthy people. It is sometimes found in breast tissue, 
the mouth, and the genital, urinary, and upper respirato- 
ry tracts. 


Although staph bacteria are usually harmless, when 
injury or a break in the skin enables the organisms to 
invade the body and overcome the body’s natural defens- 
es, consequences can range from minor discomfort to 
death. Infection is most apt to occur in: 


e newborns 
* women who are breastfeeding 


e individuals whose immune systems have been under- 
mined by radiation treatments, chemotherapy, or med- 
ication 

e intravenous drug users 


e those with surgical incisions, skin disorders, and seri- 
ous illness like cancer, diabetes, and lung disease 


Types of infections 


Staph infections produce pus-filled pockets (abscess- 
es) located just beneath the surface of the skin or deep 
within the body. Risk of infection is greatest among the 
very young and the very old. 


A localized staph infection is confined to a ring of 
dead and dying white blood cells and bacteria. The skin 
above it feels warm to the touch. Most of these abscesses 
eventually burst, and pus that leaks onto the skin can 
cause new infections. 


A small fraction of localized staph infections enter 
the bloodstream and spread through the body. In chil- 
dren, these systemic (affecting the whole body) or dis- 
seminated infections frequently affect the ends of the 
long bones of the arms or legs, causing a bone infection 
called osteomyelitis. When adults develop invasive staph 
infections, bacteria are most apt to cause abscesses of the 
brain, heart, kidneys, liver, lungs, or spleen. 
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Staphylococcus aureus 


Named for the golden color of the bacteria grown 
under laboratory conditions, S. aureus is a hardy organism 
that can survive in extreme temperatures or other inhos- 
pitable circumstances. About 70-90% of the population 
carry this strain of staph in the nostrils at some time. 
Although present on the skin of only 5-20% of healthy peo- 
ple, as many as 40% carry it elsewhere, such as in the throat, 
vagina, or rectum, for varying periods of time, from hours to 
years, without developing symptoms or becoming ill. 


S. aureus flourishes in hospitals, where it infects 
healthcare personnel and patients who have had surgery; 
who have acute dermatitis, insulin-dependent diabetes, or 
dialysis-dependent kidney disease; or who receive fre- 
quent allergy-desensitization injections. Staph bacteria can 
also contaminate bedclothes, catheters, and other objects. 


S. aureus causes a variety of infections. Boils and 
inflammation of the skin surrounding a hair shaft (folliculi- 
tis) are the most common. Toxic shock (TSS) and scalded 
skin syndrome (SSSS) are among the most serious. 


TOXIC SHOCK. Toxic shock syndrome is a life- 
threatening infection characterized by severe headache, 
sore throat, fever as high as 105°F, and a sunburn-like 
rash that spreads from the face to the rest of the body. 
Symptoms appear suddenly; they also include dehydra- 
tion and watery diarrhea. 


Inadequate blood flow to peripheral parts of the 
body (shock) and loss of consciousness occur within the 
first 48 hours. Between the third and seventh day of ill- 
ness, skin peels from the palms of the hands, soles of the 
feet, and other parts of the body. Kidney, liver, and mus- 
cle damage often occur. 


SCALDED SKIN SYNDROME. Rare in adults and most 
common in newborns and other children under the age of 
five, scalded skin syndrome originates with a localized 
skin infection. A mild fever and/or an increase in the 
number of infection-fighting white blood cells may occur. 


A bright red rash spreads from the face to other parts 
of the body and eventually forms scales. Large, soft blis- 
ters develop at the site of infection and elsewhere. When 
they burst, they expose inflamed skin that looks as if it 
had been burned. 


MISCELLANEOUS INFECTIONS. S. aureus can also 
cause: 


e arthritis 
* bacteria in the bloodstream (bacteremia) 
¢ pockets of infection and pus under the skin (carbuncles) 


e tissue inflammation that spreads below the skin, caus- 
ing pain and swelling (cellulitis) 
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A close-up of a woman’s finger and nail cuticle infected with 
Staphyloccus aureus. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


¢ inflammation of the valves and walls of the heart (endo- 
carditis) 


e inflammation of tissue that enclosed and protects the 
spinal cord and brain (meningitis) 


¢ inflammation of bone and bone marrow (osteomyelitis) 


* pneumonia 


Other strains of staph 


S. EPIDERMIDIS. Capable of clinging to tubing (as in 
that used for intravenous feeding, etc.), prosthetic 
devices, and other non-living surfaces, S. epidermidis is 
the organism that most often contaminates devices that 
provide direct access to the bloodstream. 


The primary cause of bacteremia in hospital patients, 
this strain of staph is most likely to infect cancer patients, 
whose immune systems have been compromised, and 
high-risk newborns receiving intravenous supplements. 


S. epidermidis also accounts for two of every five 
cases of prosthetic valve endocarditis. Prosthetic valve 
endocarditis is endocarditis as a complication of the 
implantation of an artificial valve in the heart. Although 
contamination usually occurs during surgery, symptoms 
of infection may not become evident until a year after the 
operation. More than half of the patients who develop 
prosthetic valve endocarditis die. 


STAPHYLOCOCCUS SAPROPHYTICUS. Existing with- 
in and around the tube-like structure that carries urine 
from the bladder (urethra) of about 5% of healthy males 
and females, S. saprophyticus is the second most common 
cause of unobstructed urinary tract infections (UTIs) in 
sexually active young women. This strain of staph is 
responsible for 10-20% of infections affecting healthy 
outpatients. 
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Staphylococcal infections 


A micrographic image of Staphylococcus aureus. (Photo- 
graph by Oliver Meckes, Photo Researchers, Inc. Reproduced 
by permission.) 


Causes and symptoms 


Staph bacteria can spread through the air, but infec- 
tion is almost always the result of direct contact with open 
sores or body fluids contaminated by these organisms. 


Staph bacteria often enter the body through inflamed 
hair follicles or oil glands. Or they penetrate skin dam- 
aged by burns, cuts and scrapes, infection, insect bites, 
or wounds. 


Multiplying beneath the skin, bacteria infect and 
destroy tissue in the area where they entered the body. Staph 
infection of the blood (staphylococcal bacteremia) develops 
when bacteria from a local infection infiltrate the lymph 
glands and bloodstream. These infections, which can usual- 
ly be traced to contaminated catheters or intravenous 
devices, usually cause persistent high fever. They may cause 
shock. They also can cause death within a short time. 


Warning signs 
Common symptoms of staph infection include: 


e pain or swelling around a cut, or an area of skin that has 
been scraped 


e boils or other skin abscesses 


e blistering, peeling, or scaling of the skin; this is most 
common in infants and young children 


e enlarged lymph nodes in the neck, armpits, or groin. 


A family physician should be notified whenever: 
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e Lymph nodes in the neck, armpits, or groin become 
swollen or tender. 


e An area of skin that has been cut or scraped becomes 
painful or swollen, feels hot, or produces pus. These 
symptoms may mean the infection has spread to the 
bloodstream. 


e A boil or carbuncle appears on any part of the face or 
spine. Staph infections affecting these areas can spread 
to the brain or spinal cord. 


e A boil becomes very sore. Usually a sign that infection 
has spread, this condition may be accompanied by 
fever, chills, and red streaks radiating from the site of 
the original infection. 


e Boils that develop repeatedly. This type of recurrent 
infection could be a symptom of diabetes. 


Diagnosis 

Blood tests that show unusually high concentrations 
of white blood cells can suggest staph infection, but diag- 
nosis is based on laboratory analysis of material removed 
from pus-filled sores, and on analysis of normally unin- 
fected body fluids, such as, blood and urine. Also, x rays 
can enable doctors to locate internal abscesses and esti- 
mate the severity of infection. Needle biopsy (removing 
tissue with a needle, then examining it under a micro- 
scope) may be used to assess bone involvement. 


Treatment 


Superficial staph infections can generally be cured 
by keeping the area clean, using soaps that leave a germ- 
killing film on the skin, and applying warm, moist com- 
presses to the affected area for 20—30 minutes three or 
four times a day. 


Severe or recurrent infections may require a seven to 
10 day course of treatment with penicillin or other oral 
antibiotics. The location of the infection and the identity 
of the causal bacteria determines which of several effec- 
tive medications should be prescribed. 


In case of a more serious infection, antibiotics may 
be administered intravenously for as long as six weeks. 
Intravenous antibiotics are also used to treat staph infec- 
tions around the eyes or on other parts of the face. 


Surgery may be required to drain or remove abscess- 
es that form on internal organs, or on shunts or other 
devices implanted inside the body. 


Alternative treatment 


Alternative therapies for staph infection are meant to 
strengthen the immune system and prevent recurrences. 
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Among the therapies believed to be helpful for the per- 
son with a staph infection are yoga (to stimulate the 
immune system and promote relaxation), acupuncture 
(to draw heat away from the infection), and herbal reme- 
dies. Herbs that may help the body overcome, or with- 
stand, staph infection include: 


e Garlic (Allium sativum). This herb is believed to have 
anitbacterial properties. Herbalists recommend con- 
suming three garlic cloves or three garlic oil capsules a 
day, starting when symptoms of infection first appear. 


Cleavers (Galium aparine). This anti-inflammatory 
herb is believed to support the lymphatic system. It may 
be taken internally to help heal staph abscesses and 
reduce swelling of the lymph nodes. A cleavers com- 
press can also be applied directly to a skin infection. 


Goldenseal (Hydrastis canadensis). Another herb 
believed to fight infection and reduce imflammation, 
goldenseal may be taken internally when symptoms of 
infection first appear. Skin infections can be treated by 
making a paste of water and powdered goldenseal root 
and applying it directly to the affected area. The prepa- 
ration should be covered with a clean bandage and left 
in place overnight. 


Echinacea (Echinacea spp.). Taken internally, this herb 
is believed to have antibiotic properties and is also 
thought to strengthen the immune system. 


Thyme (Thymus vulgaris), lavender (Lavandula offici- 
nalis), or bergamot (Citrus bergamot) oils. These oils 
are believed to have antibacterial properties and may 
help to prevent the scarring that may result from skin 
infections. A few drops of these oils are added to water 
and then a compress soaked in the water is applied to 
the affected area. 


Tea tree oil (Melaleuca spp.). Another infection-fight- 
ing herb, this oil can be applied directly to a boil or 
other skin infection. 


Prognosis 


Most healthy people who develop staph infections 
recover fully within a short time. Others develop repeat- 
ed infections. Some become seriously ill, requiring long- 
term therapy or emergency care. A small percentage die. 


Prevention 


Healthcare providers and patients should always 
wash their hands thoroughly with warm water and soap 
after treating a staph infection or touching an open 
wound or the pus it produces. Pus that oozes onto the 
skin from the site of an infection should be removed 
immediately. This affected area should then be cleansed 
with antiseptic or with antibacterial soap. 
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KEY TERMS 


Abscess—A cavity containing pus surrounded by 
inflamed tissue. 


Endocarditis—Inflammation of the lining of the 
heart, and/or the heart valves, caused by infection. 


Nosocomial infections—Infections that were not 
present before the patient came to a hospital, but 
were acquired by a patient while in the hospital. 


To prevent infection from spreading from one part of 
the body to another, it is important to shower rather than 
bathe during the healing process. Because staph infection 
is easily transmitted from one member of a household to 
others, towels, washcloths, and bed linens used by some- 
one with a staph infection should not be used by anyone 
else. They should be changed daily until symptoms disap- 
pear, and laundered separately in hot water with bleach. 


Children should frequently be reminded not to 
share: 


e brushes, combs, or hair accessories 
e caps 

e clothing 

e sleeping bags 

* sports equipment 

e other personal items 


A diet rich in green, yellow, and orange vegetables 
can bolster natural immunity. A doctor or nutritionist 
may recommend vitamins or mineral supplements to 
compensate for specific dietary deficiencies. Drinking 
eight to 10 glasses of water a day can help flush disease- 
causing organisms from the body. 


Because some strains of staph bacteria are known to 
contaminate artificial limbs, prosthetic devices implanted 
within the body, and tubes used to administer medication 
or drain fluids from the body, catheters and other devices 
should be removed on a regular basis, if possible, and 
examined for microscopic signs of staph. Symptoms may 
not become evident until many months after contamina- 
tion has occurred, so this practice should be followed 
even with patients who show no sign of infection. 


Resources 


BOOKS 
Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 
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Staphylococcal scalded skin synddrome 


Civetta, Joseph M., et al., eds. Critical Care. Philadelphia: Lip- 
pincott-Raven Publishers, 1997. 

Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 

The Editors of Time-Life Books. The Medical Advisor: The 
Complete Guide to Alternative and Conventional Treat- 
ments. Alexandria, VA: Time Life, Inc., 1996. 


Maureen Haggerty 


I Staphylococcal scalded 


skin syndrome 
Definition 


Staphylococcal scalded skin syndrome (SSSS) is a 
disease, caused by a type of bacteria, in which large 
sheets of skin may peel away. 


Description 


SSSS primarily strikes children under the age of 
five, particularly infants. Clusters of SSSS cases (epi- 
demics) can occur in newborn nurseries, when staff in 
those nurseries accidentally pass the causative bacteria 
between patients. It can also strike other age groups who 
have weakened immune systems. Such immunocompro- 
mised patients include those with kidney disease, people 
undergoing cancerchemotherapy, organ transplant 
patients, and individuals with acquired immunodeficien- 
cy syndrome (AIDS). 


Causes and symptoms 


SSSS is caused by a type of bacteria called Staphy- 
lococcus aureus. This bacteria produces a chemical 
called an epidermolytic toxin ( “epiderm,” deriving from 
the Greek words epi, meaning on, and derma, meaning 
skin, refers to the top layer of skin; “-lytic,” deriving 
from the Greek word lysis, which literally denotes the act 
of undoing, means breaking or destroying; a toxin is a 
poison). While the bacteria itself is not spread throughout 
the body, it affects all of the skin by sending this toxin 
through the bloodstream. 


SSSS begins with a small area of infection. In new- 
born babies, this may appear as a crusted area around the 
umbilicus, or in the diaper area. In children between the 
ages of one and six, a small, red, crusty bump appears 
near the nose or ear. The child may have no energy, and 
may have a fever. The skin becomes sensitive and 
uncomfortable even before the rash is fully visible. The 
rash starts out as bright red patches around the original 
area of crusting. Blisters may appear, and the skin may 
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look wrinkled. When the blisters pop, they leave pitted 
areas. Even gently touching these red patches of skin 
may cause them to peel away in jagged sheets. The skin 
below is shiny, moist, and bright pink. Within a day or 
two, the top layer of skin all over the body is peeling off 
in large sheets. 


The dangers of this illness include the chance that a 
different kind of bacteria will invade through the open 
areas in the skin and cause a serious systemic infection 
(sepsis). A lot of body fluid is lost as the skin peels away, 
and the layer underneath dries. Dehydration is a danger 
at this point. 


Diagnosis 


Although good patient care includes taking speci- 
mens of blister fluid and smears from the nose or throat, 
no bacteria are usually demonstrated. SSSS is usually 
diagnosed on the basis of the typical progression of 
symptoms in a child of this age, prone to this disorder. A 
sample of skin (skin biopsy) should be taken, prepared, 
and examined under a microscope. If the patient’s dis- 
ease is truly SSSS, the biopsy will show a characteristic 
appearance. There will be no accumulation of those cells 
usually present in the case of a bacterial infection. 
Instead, there will be evidence of disruption of only the 
top layer of skin (epidermis). 


Treatment 


Treatment involves careful attention to avoid the 
development of dehydration. A variety of lotions and 
creams are available to apply to areas where the epider- 
mis has peeled away. This both soothes the sensitive 
areas, and protects against drying and further moisture 
loss. 


Prognosis 


Most patients heal from SSSS within about 10-14 
days. Healing occurs without scarring in the majority of 
patients. Death may occur if severe dehydration or sepsis 
complicate the illness. About 3% of children die of these 
complications; about 50% of immunocompromised 
adults die of these complications. 


Prevention 


As always, good hygiene can prevent the passage of 
the causative bacteria between people. In the event of an 
outbreak in a newborn nursery, members of the staff 
should have nasal smears taken to identify an adult who 
may be unknowingly carrying the bacteria and passing it 
on to the babies. 
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KEY TERMS 


Epidermis—the top layer of skin. 
Epidermolytic—Damaging to the top layer of skin. 


Sepsis—An overwhelming infection affecting all 
the systems of the body. 


Resources 


BOOKS 

Deresiewicz, Robert L., and Jeffrey Parsonnet. In Harrison’s 
Principles of Internal Medicine, ed. Anthony S. Fauci, et 
al. New York: McGraw-Hill, 1997. 

Nelson Textbook of Pediatrics. Ed. Richard E. Behrman. 
Philadelphia: W. B. Saunders Co., 1996. 

“Staphylococci.” In Sherris Medical Microbiology: An Intro- 
duction to Infectious Diseases. 3rd ed. Ed. Kenneth J. 
Ryan. Norwalk, CT: Appleton & Lange, 1994. 

Stoffman, Phyllis. The Family Guide to Preventing and Treat- 
ing 100 Infectious Diseases. New York: John Wiley & 
Sons, 1995. 


Rosalyn Carson-DeWitt, MD 


Staphylococccal food poisoning see Food 
poisoning 


f Starvation 


Definition 


Starvation is the result of a serious, or total, lack of 
nutrients needed for the maintenance of life. 


Description 


Adequate nutrition has two components—necessary 
nutrients and energy in the form of calories. It is possible 
to ingest enough energy without a well-balanced selection 
of individual nutrients and produce diseases that are 
noticeably different from those resulting from an overall 
insufficiency of nutrients and energy. Although all foods 
are a source of energy for the organism, it is possible to 
consume a seemingly adequate amount of food without 
getting the required minimum of energy (calories). For 
example, marasmus is the result of a diet that is deficient 
mainly in energy. Children who get enough calories, but 
not enough protein have kwashiorkor. This is typical in 
cultures with a limited variety of foods that eat mostly a 
single staple carbohydrate like maize or rice. These con- 
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ditions overlap and are associated with multiple vitamin 
and mineral deficits, most of which have specific names 
and set of problems associated with them. 


e Marasmus produces a very skinny child with stunted 
growth. 


e Children with kwashiorkor have body fat, an enlarged 
liver, and edema—swelling from excess water in the 
tissues. They also have growth retardation. 


e Niacin deficiency produces pellagra characterized by 
diarrhea, skin rashes, brain dysfunction, tongue, 
mouth and vaginal irritation, and trouble swallowing. 


e Thiamine (Vitamin B,) deficiency causes beriberi, 
which can appear as heart failure and edema, a brain 
and nerve disease, or both. 


¢ Riboflavin deficiency causes a sore mouth and throat, a 
skin rash, and anemia. 


e Lack of vitamin C (ascorbic acid)—scurvy—causes hair 
damage, bleeding under the skin, in muscles and joints, 
gum disease, poor wound healing, and in severe cases 
convulsions, fever, loss of blood pressure, and death. 


e Vitamin B,, is needed to keep the nervous system work- 
ing right, and it and pyridoxine (vitamin B,) are both 
necessary for blood formation. 


e Vitamin A deficiency causes at first loss of night vision 
and eventually blindness from destruction of the 
cornea, a disease called keratomalacia. 


e Vitamin K is necessary for blood clotting. 


e Vitamin D regulates calcium balance. Without it, chil- 
dren get rickets and adults get osteomalacia. 


Causes and symptoms 


Starvation is caused by a number of factors. They 
include: 


* anorexia nervosa 

e fasting 

* coma 

e stroke 

e famine 

* severe gastrointestinal disease 


Since the body will combat malnutrition by break- 
ing down its own fat and eventually its own tissue, a 
whole host of symptoms can appear. The body’s struc- 
ture, as well as its functions, are affected. 


Characteristic symptoms of starvation include: 


¢ shrinkage of vital organs, such as the heart, lungs, and 
ovaries or testes, and their functions. 
e chronic diarrhea 


e anemia 
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e reduction in muscle mass and weakness because of it 
e low body temperature 


e decreased ability to digest food because of lack of 
digestive acid production 


e irritability 

e immune deficiency 

e swelling from fluid under the skin 
e decreased sex drive 


In children, chronic malnutrition is marked by 
growth retardation. Anemia is the first sign to appear in 
an adult. Swelling of the legs is next, due to a drop in the 
protein content of the blood. Loss of resistance to infec- 
tion follows next, along with poor wound healing. There 
is also progressive weakness and difficulty swallowing, 
which may lead to inhaling food. At the same time, the 
signs of specific nutrient deficiencies may appear. 


Treatment 


If the degree of malnutrition is severe, the intestines 
may not tolerate a fully balanced diet. They may, in fact, 
not be able to absorb adequate nutrition at all. Carefully 
prepared elemental diets or intravenous feeding must 
begin the treatment. The treatment back to health is long 
and first begins with liquids. Gradually, solid foods are 
introduced and a daily diet of 5,000 calories or more is 
instituted. 


Prognosis 


People can recover from severe degrees of starvation 
to a normal stature and function. Children may suffer 
from permanent mental retardation or growth defects if 
their deprivation was long and extreme. 


Resources 


BOOKS 

Baron, Robert B. “Protein and Energy Malnutrition.” In Cecil 
Textbook of Medicine, ed. J. Claude Bennett and Fred 
Plum. Philadelphia: W. B. Saunders Co., 1996. 

Denke, Margo, and Jean D. Wilson. “Protein and Energy Malnu- 
trition.” In Harrison’s Principles of Internal Medicine, ed. 
Anthony S. Fauci, et al. New York: McGraw-Hill, 1997. 

Wilson, Jean D. “Vitamin Deficiency and Excess.” In Harri- 
son’s Principles of Internal Medicine, ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


J. Ricker Polsdorfer, MD 


Stasis dermatitis see Dermatitis 
Static encephalopathy see Cerebral palsy 
STDs see Sexually transmitted diseases 
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KEY TERMS 


Anemia—Not enough red blood cells in the blood. 


Anorexia nervosa—Eating disorder marked by 
malnutrition and weight loss commonly occurring 
in young women. 


Cornea—The clear part of the front of the eye, 
through which vision occurs. 


Kwashiorkor—Severe malnutritution in children 
caused by mainly by a protein-poor diet, charac- 
terized by growth retardation. 


Marasmus—Severe malnutritution in children 
caused by a diet lacking mainly in calories. Can 
also be caused by disease and parasitic infection. 


Steatosis see Fatty liver 


Steele-Richardson-Olszewski syndrome see 
Progressive supranuclear palsy 


Stein-Leventhal syndrome see Polycystic 
ovary syndrome 


Steinert’s disease see Myotonic dystrophy 


Stem cell therapy see Bone marrow 
transplantation 


Sterilization see Tubal ligation; Vasectomy 


I Stillbirth 


Definition 


A stillbirth is defined as the death of a fetus at any 
time after the 20th week of pregnancy. Stillbirth is also 
referred to as intrauterine fetal death (IUFD). 


Description 


It is important to distinguish between a stillbirth and 
other words that describe the unintentional end of a preg- 
nancy. A pregnancy that ends before the twentieth week 
is called a miscarriage rather than a stillbirth, even 
though the death of the fetus is a common cause of mis- 
carriage. After the twentieth week, the unintended end of 
a pregnancy is called a stillbirth if the infant is dead at 
birth and premature delivery if it is born alive. 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Factors that increase a mother’s risk of stillbirth 
include: age over 35, malnutrition, inadequate prenatal 
care, smoking, and alcohol or drug abuse. 


Causes and symptoms 
Causes 


A number of different disorders can cause stillbirth. 
They include: 


e Pre-eclampsia and eclampsia. These are disorders of 
late pregnancy characterized by high blood pressure, 
fluid retention, and protein in the urine. 


e Diabetes in the mother. 
e Hemorrhage. 


e Abnormalities in the fetus caused by infectious dis- 
eases, including syphilis, toxoplasmosis, German 
measles (rubella), and influenza. 


e Severe birth defects, including spina bifida. Birth 
defects are responsible for about 20% of stillbirths. 


e Postmaturity. Postmaturity is a condition in which the 
pregnancy has lasted 41 weeks or longer. 


e Unknown causes. These account for about one third of 
stillbirths. 


Symptoms 


In most cases the only symptom of stillbirth is that 
the mother notices that the baby has stopped moving. In 
some cases, the first sign of fetal death is premature 
labor. Premature labor is marked by a rush of fluid from 
the vagina, caused by the tearing of the membrane around 
the baby; and by abdominal cramps or contractions. 


Diagnosis 


When the mother notices that fetal movement has 
stopped, the doctor can use several techniques to evaluate 
whether the baby has died. The doctor can listen for the 
fetal heartbeat with a stethoscope, use Doppler ultra- 
sound to detect the heartbeat, or give the mother an elec- 
tronic fetal nonstress test. In this test, the mother lies on 
her back with electronic monitors attached to her 
abdomen. The monitors record the baby’s heart rate, 
movements, and contractions of the uterus. 


Treatment 
Medical 


In most cases of intrauterine death, the mother will 
go into labor within two weeks of the baby’s death. If the 
mother does not go into labor, the doctor will bring on 
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(induce) labor in order to prevent the risk of hemorrhage. 
Labor is usually induced by giving the mother a drug 
(oxytocin) that cause the uterus to contract. 


Follow-up therapy 


Emotional support from family and friends, self- 
help groups, and counseling by a mental health profes- 
sional can help bereaved parents cope with their loss. 


Prognosis 


With the exception of women with diabetes, women 
who have a stillbirth have as good a chance of carrying a 
future pregnancy to term as women who are pregnant for 
the first time. 


Prevention 


The risk of stillbirth can be lowered to some extent 
by good prenatal care and the mother’s avoidance of 
exposure to infectious diseases, smoking, alcohol abuse, 
or drug consumption. Tests before delivery (antepartum 
testing), such as ultrasound, the alpha-fetoprotein blood 
test, and the electronic fetal nonstress test, can be used to 
evaluate the health of the fetus before there is a stillbirth. 


Resources 


BOOKS 

Cunningham, F. Gary, et al. Williams Obstetrics. Stamford: 
Appleton & Lange, 1997. 

Johnson, Robert V. Mayo Clinic Complete Book of Pregnancy 
and Baby’s First Year. New York: William Morrow and 
Co., Inc. 


ORGANIZATIONS 

Compassionate Friends. P.O. Box 3696, Oak Brook, IL 60522. 
(877) 969-0010. <http:www/compassionatefriends.org>. 

Hannah’s Prayer. P.O. Box 5016, Auburn CA 95604. (775) 
852-9202. <http://www.hannah.org>. 

GriefNet. P.O. Box 3272, Ann Arbor, MI 48106. <http://riven 
dell.org>. 

M.E.N.D. (Mommies Enduring Neonatal Death). P.O. Box 
1007, Coppell, TX 75067. (972) 459-2396; (888) 695- 
6363. <http://www.mend.org/home_index.asp>. 

Pregnancy and Infant Loss Support (SHARE). St. Joseph 
Health Center, 300 First Capitol Dr., St. Charles, MO 
63301. (800) 821-6819. <http://www.nationalshareoffice. 
com/index.html>. 


Carol A. Turkington 


Stings see Bites and stings 


Stomach acid determination see Gastric 
acid determination 
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KEY TERMS 


Alpha-fetoprotein analysis—A blood test that can 
be done after the sixteenth week of pregnancy to 
evaluate the possibility of spina bifida and other 
birth defects in the fetus. 


Electronic fetal nonstress test—A test in which 
electronic monitors attached to the mother’s 
abdomen to detect contractions of the uterus as 
well as the baby’s heartbeat and movements. 


Miscarriage—The spontaneous end of a pregnan- 
cy before the twentieth week. The death of the 
fetus is a common cause of miscarriage. 


Oxytocin—A drug that is given to induce labor in 
some cases of stillbirth. 


Pre-eclampsia and eclampsia—Disorders of late 
pregnancy associated with high blood pressure, 
fluid retention, and protein in the urine. They can 
cause stillbirth. 


Premature delivery—The birth of a live baby 
when a pregnancy ends spontaneously after the 
twentieth week. 


| Stomach cancer 


Definition 


Stomach cancer (also known as gastric cancer) is a 
disease in which the cells forming the inner lining of the 
stomach become abnormal and start to divide uncontrol- 
lably, forming a mass called a tumor. 


Description 


The stomach is a J-shaped organ that lies in the left 
and central portion of the abdomen. The stomach pro- 
duces many digestive juices and acids that mix with food 
and aid in the process of digestion. There are five regions 
of the stomach that doctors refer to when determining the 
origin of stomach cancer. These are: 


ethe cardia, area surrounding the cardiac sphincter 
which controls movement of food from the esophagus 
into the stomach 


e the fundus, upper expanded area adjacent to the cardiac 
region 


e the antrum, lower region of the stomach where it begins 
to narrow 


e the prepyloric, region just before or nearest the pylorus 
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e and the pylorus, the terminal region where the stomach 
joins the small intestine 


Cancer can develop in any of the five sections of the 
stomach. Symptoms and outcomes of the disease will 
vary depending on the location of the cancer. 


Based on previous data from the National Cancer 
Institute and the United States Census, the American 
Cancer Society estimates that 21,700 Americans will be 
diagnosed with stomach cancer during 2001 and approxi- 
mately 13,000 deaths will result from the disease. In 
most areas, men are affected by stomach cancer nearly 
twice as often as women. Most cases of stomach cancer 
are diagnosed between the ages of 50 and 70, but in fami- 
lies with a hereditary risk of stomach cancer, younger 
cases are more frequently seen. 


Stomach cancer is one of the leading causes of can- 
cer deaths in several areas of the world, most notably 
Japan and other Asian countries. In Japan it appears 
almost ten times as frequently as in the United States. 
The number of new stomach cancer cases is decreasing 
in some areas, however, especially in developed coun- 
tries. In the United States, incidence rates have dropped 
from 30 individuals per 100,000 in the 1930s, to only 8 
in 100,000 individuals developing stomach cancer by the 
1980s. The use of refrigerated foods and increased con- 
sumption of fresh fruits and vegetables, instead of pre- 
served foods with high salt content, may be a reason for 
the decline. 


Causes and symptoms 


While the exact cause for stomach cancer has not 
been identified, several potential factors have lead to 
increased numbers of individuals developing the dis- 
ease and therefore, significant risk has been associated. 
Diet, work environment, exposure to the bacterium 
Helicobacter pylori, and a history of stomach disorders 
such as ulcers or polyps are some of these believed 
causes. 


Studies have shown that eating foods with high 
quantities of salt and nitrites increases the risk of stom- 
ach cancer. The diet in a specific region can have a great 
impact on its residents. Making changes to the types of 
foods consumed has been shown to decrease likelihood 
of disease, even for individuals from countries with high- 
er risk. For example, Japanese people who move to the 
United States or Europe and change the types of foods 
they eat have a far lower chance of developing the dis- 
ease than do Japanese people who remain in Japan and 
do not change their dietary habits. Eating recommended 
amounts of fruit and vegetables may lower a person’s 
chances of developing this cancer. 
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A high risk for developing stomach cancers has been 
linked to certain industries as well. The best proven asso- 
ciation is between stomach cancer and persons who work 
in coal mining and those who work processing timber, 
nickel, and rubber. An unusually large number of these 
workers have been diagnosed with this form of cancer. 


Several studies have identified a bacterium (Heli- 
cobacter pylori) that causes stomach ulcers (inflammation 
in the inner lining of the stomach). Chronic (long-term) 
infection of the stomach with these bacteria may lead to a 
particular type of cancer (lymphomas or mucosa-associat- 
ed lymphoid tissue [MALT] in the stomach. 


Another risk factor is the development of polyps, 
benign growths in the lining of the stomach. Although 
polyps are not cancerous, some may have the potential to 
turn cancerous. People in blood group A are also at ele- 
vated risk for this cancer for unknown reasons. Other 
speculative causes of stomach cancer include previous 
stomach surgery for ulcers or other conditions, or a form 
of anemia known as pernicious anemia. 


Stomach cancer is a slow-growing cancer. It may be 
years before the tumor grows very large and produces 
distinct symptoms. In the early stages of the disease, the 
patient may only have mild discomfort, indigestion, 
heartburn, a bloated feeling after eating, and mild nau- 
sea. In the advanced stages, a patient will have loss of 
appetite and resultant weight loss, stomach pains, vomit- 
ing, difficulty in swallowing, and blood in the stool. 
Stomach cancer often spreads (metastasizes) to adjoin- 
ing organs such as the esophagus, adjacent lymph nodes, 
liver, or colon. 


Diagnosis 

Unfortunately, many patients diagnosed with stom- 
ach cancer experience pain for two or three years 
before informing a doctor of their symptoms. When a 
doctor suspects stomach cancer from the symptoms 
described by the patient, a complete medical history 
will be taken to check for any risk factors. A thorough 
physical examination will be conducted to assess all 
the symptoms. Laboratory tests may be ordered to 
check for blood in the stool (fecal occult blood test) 
and anemia (low red blood cell count), which often 
accompany gastric cancer. 


In some countries, such as Japan, it is appropriate 
for patients to be given routine screening examinations 
for stomach cancer, as the risk of developing cancer in 
that society is very high. Such screening might be useful 
for all high-risk populations. Due to the low prevalence 
of stomach cancer in the United States, routine screening 
is usually not recommended unless a family history of 
the disease exists. 
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An excised section of a human stomach showing a cancer- 
ous tumor (center, triangular shape). (Custom Medical Stock 
Photo. Reproduced by permission.) 


Whether as a screening test or because a doctor sus- 
pects a patient may have symptoms of stomach cancer, 
endoscopy or barium x rays are used in diagnosing stom- 
ach cancer. For a barium x ray of the upper gastrointesti- 
nal tract, the patient is given a chalky, white solution of 
barium sulfate to drink. This solution coats the esopha- 
gus, the stomach, and the small intestine. Air may be 
pumped into the stomach after the barium solution in 
order to get a clearer picture. Multiple x rays are then 
taken. The barium coating helps to identify any abnor- 
malities in the lining of the stomach. 


In another more frequently used test, known as upper 
gastrointestinal endoscopy, a thin, flexible, lighted tube 
(endoscope) is passed down the patient’s throat and into 
the stomach. The doctor can view the lining of the esoph- 
agus and the stomach through the tube. Sometimes, a 
small ultrasound probe is attached at the end of the endo- 
scope. This probe sends high frequency sound waves that 
bounce off the stomach wall. A computer creates an 
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image of the stomach wall by translating the pattern of 
echoes generated by the reflected sound waves. This pro- 
cedure is known as an endoscopic ultrasound or EUS. 


Endoscopy has several advantages, in that the physi- 
cian is able to see any abnormalities directly. In addition, 
if any suspicious-looking patches are seen, biopsy for- 
ceps can be passed painlessly through the tube to collect 
some tissue for microscopic examination. This is known 
as a biopsy. EUS is beneficial because it can provide 
valuable information on depth of tumor invasion. 


After stomach cancer has been diagnosed and before 
treatment starts, another type of x-ray scan is taken. Com- 
puted tomography (CT) is an imaging procedure that pro- 
duces a three-dimensional picture of organs or structures 
inside the body. CT scans are used to obtain additional 
information in regard to how large the tumor is and what 
parts of the stomach it borders; whether the cancer has 
spread to the lymph nodes; and whether it has spread to 
distant parts of the body (metastasized), such as the liver, 
lung, or bone. A CT scan of the chest, abdomen, and pelvis 
is taken. If the tumor has gone through the wall of the 
stomach and extends to the liver, pancreas, or spleen, the 
CT will often show this. Although a CT scan is an effec- 
tive way of evaluating whether cancer has spread to some 
of the lymph nodes, it is less effective than EUS in evaluat- 
ing whether the nodes closest to the stomach are free of 
cancer. However, CT scans, like barium x rays, have the 
advantage of being less invasive than upper endoscopy. 


Laparoscopy is another procedure used to stage some 
patients with stomach cancer. This involves a medical 
device similar to an endoscope. A laparoscopy is a mini- 
mally invasive surgery technique with one or a few small 
incisions, which can be performed on an outpatient basis, 
followed by rapid recovery. Patients who may receive radi- 
ation therapy or chemotherapy before surgery may 
undergo a laparoscopic procedure to determine the precise 
stage of cancer. The patient with bone pain or with certain 
laboratory results should be given a bone scan. 


Benign gastric neoplasms are tumors of the stomach 
that cause no major harm. One of the most common is 
called a submucosal leiomyoma. If a leiomyoma starts to 
bleed, surgery should be performed to remove it. Howev- 
er, many leiomyomas require no treatment. Diagnosis of 
stomach cancers should be conducted carefully so that if 
the tumor does not require treatment the patient is not 
subjected to a surgical operation. 


Treatment 


More than 95% of stomach cancers are caused by 
adenocarcinomas, malignant cancers that originate in 
glandular tissues. The remaining 5% of stomach cancers 
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include lymphomas and other types of cancers. It is impor- 
tant that gastric lymphomas be accurately diagnosed 
because these cancers have a much better prognosis than 
stomach adenocarcinomas. Approximately half of the peo- 
ple with gastric lymphomas survive five years after diag- 
nosis. Treatment for gastric lymphoma involves surgery 
combined with chemotherapy and radiation therapy. 


Staging of stomach cancer is based on how deep the 
growth has penetrated the stomach lining; to what extent 
(if any) it has invaded surrounding lymph nodes; and to 
what extent (if any) it has spread to distant parts of the 
body (metastasized). The more confined the cancer, the 
better the chance for a cure. 


One important factor in the staging of adenocarcino- 
ma of the stomach is whether or not the tumor has invad- 
ed the surrounding tissue and, if it has, how deep it has 
penetrated. If invasion is limited, prognosis is favorable. 
Disease tissue that is more localized improves the out- 
come of surgical procedures performed to remove the 
diseased area of the stomach. This is called a resection of 
the stomach. 


Several distinct ways of classifying stomach cancer 
according to cell type have been proposed. The Lauren 
classification is encountered most frequently. According 
to this classification system, gastric adenocarcinomas are 
either called intestinal or diffuse. Intestinal cancers are 
much like a type of intestinal cancer called intestinal car- 
cinoma. Intestinal tumors are more frequently found in 
males and in older patients. The prognosis for these 
tumors is better than that for diffuse tumors. Diffuse 
tumors are more likely to infiltrate, that is, to move into 
another organ of the body. 


Because symptoms of stomach cancer are so mild, 
treatment often does not commence until the disease is 
well advanced. The three standard modes of treatment for 
stomach cancer include surgery, radiation therapy, and 
chemotherapy. While deciding on the patient’s treatment 
plan, the doctor takes into account many factors. The 
location of the cancer and its stage are important consid- 
erations. In addition, the patient’s age, general health sta- 
tus, and personal preferences are also taken into account. 


Surgery 


In the early stages of stomach cancer, surgery may 
be used to remove the cancer. Surgical removal of adeno- 
carcinoma is the only treatment capable of eliminating 
the disease. Laparoscopy is often used before surgery to 
investigate whether or not the tumor can be removed sur- 
gically. If the cancer is widespread and cannot be 
removed with surgery, an attempt will be made to remove 
blockage and control symptoms such as pain or bleeding. 
Depending on the location of the cancer, a portion of the 
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stomach may be removed, a procedure called a partial 
gastrectomy. In a surgical procedure known as total gas- 
trectomy, the entire stomach may be removed. However, 
doctors prefer to leave at least part of the stomach if pos- 
sible. Patients who have been given a partial gastrectomy 
achieve a better quality of life than those having a total 
gastrectomy and typically lead normal lives. Even when 
the entire stomach is removed, the patients quickly adjust 
to a different eating schedule. This involves eating small 
quantities of food more frequently. High-protein foods 
are generally recommended. 


Partial or total gastrectomy is often accompanied by 
other surgical procedures. Lymph nodes are frequently 
removed and nearby organs, or parts of these organs, 
may be removed if cancer has spread to them. Such 
organs may include the pancreas, colon, or spleen. 


Preliminary studies suggest that patients who have 
tumors that cannot be removed by surgery at the start of 
therapy may become candidates for surgery later. Combi- 
nations of chemotherapy and radiation therapy are some- 
times able to reduce disease for which surgery is not ini- 
tially appropriate. Preliminary studies are being per- 
formed to determine if some of these patients can 
become candidates for surgical procedures after such 
therapies are applied. 


Chemotherapy 


Whether or not patients undergoing surgery for 
stomach cancer should receive chemotherapy is a con- 
troversial issue. Chemotherapy involves administering 
anti-cancer drugs either intravenously (through a vein in 
the arm) or orally (in the form of pills). This can either 
be used as the primary mode of treatment or after 
surgery to destroy any cancerous cells that may have 
migrated to distant sites. Most cancers of the gastroin- 
testinal tract do not respond well to chemotherapy, how- 
ever, adenocarcinoma of the stomach and advanced 
stages of cancer are exceptions. 


Chemotherapy medicines such as doxorubicin, mit- 
omycin C, and 5-fluorouracil, used alone, provide bene- 
fit to at least one in five patients. Combinations of 
agents may provide even more benefit, although it is not 
certain that this includes longer survival. For example, 
some doctors use what is called the FAM regimen, 
which combines 5-fluorouacil, doxorubicin, and mito- 
mycin. Some doctors prefer using 5-fluorouracil alone 
to FAM since side effects are more moderate. Another 
combination some doctors are using involve high doses 
of the medications methotrexate, 5- fluorouracil, and 
doxorubicin. Other combinations that have shown bene- 
fit include the ELF regimen, a combination of leucov- 
orin, 5- fluorouracil, and etoposide. The EAP regimen, 
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a combination of etoposide, doxorubicin, and cisplatin 
is also used. 


Although chemotherapy using a single medicine is 
sometimes used, the best response rates are often 
achieved with combinations of medicines. Therefore, 
in addition to studies exploring the effectiveness of 
new medicines there are other studies attempting to 
evaluate how to best combine existing forms of 
chemotherapy to bring the greatest degree of help to 
patients. 


Radiation therapy 


Radiation therapy is often used after surgery to 
destroy the cancer cells that may not have been com- 
pletely removed during surgery. To treat stomach cancer, 
external beam radiation therapy is generally used. In this 
procedure, high-energy rays from a machine that is out- 
side of the body are concentrated on the area of the 
tumor. In the advanced stages of gastric cancer, radiation 
therapy is used to ease symptoms such as pain and bleed- 
ing. However, studies of radiation treatment for stomach 
cancer have shown that the way it has been used it has 
been ineffective for many patients. 


Researchers are actively assessing the role of 
chemotherapy and radiation therapy used before a surgi- 
cal procedure is conducted. They are searching for ways 
to use both chemotherapy and radiation therapy so that 
they increase the length of survival of patients more 
effectively than current methods are able to do. 


Prognosis 


Overall, approximately 20% of patients with stom- 
ach cancer live at least five years following diagnosis. 
Patients diagnosed with stomach cancer in its early 
stages have a far better prognosis than those for whom it 
is in the later stages. In the early stages, the tumor is 
small, lymph nodes are unaffected, and the cancer has 
not migrated to the lungs or the liver. Unfortunately, only 
about 20% of patients with stomach cancer are diagnosed 
before the cancer had spread to the lymph nodes or 
formed a distant metastasis. 


It is important to remember that statistics on prog- 
nosis may be misleading. Newer therapies are being 
developed rapidly and five-year survival has not yet 
been measured with these. Also, the largest group of 
people diagnosed with stomach cancer are between 60 
and 70 years of age, suggesting that some of these 
patients die not from cancer but from other age-related 
diseases. As a result, some patients with stomach cancer 
may be expected to have longer survival than did 
patients just ten years ago. 


3167 


AIIULD YILWIO}S 


Stomach cancer 


KEY TERMS 


Adenocarcinoma—Malignant cancers that originate 
in the tissues of glands or that form glandular struc- 
tures. 


Anemia—A condition in which iron levels in the 
blood are low. 


Barium x ray (upper GI)—An x-ray test of the upper 
part of the gastrointestinal (Gl) tract (including the 
esophagus, stomach, and a small portion of the 
small intestine) after the patient is given a white, 
chalky barium sulfate solution to drink. This sub- 
stance coats the upper GI and the x rays reveal any 
abnormality in the lining of the stomach and the 
upper Gl. 


Biopsy—Removal of a tissue sample for examina- 
tion under the microscope to check for cancer cells. 


Chemotherapy—Treatment of cancer with synthetic 
drugs that destroy the tumor either by inhibiting the 
growth of the cancerous cells or by killing the can- 
cer cells. 


Endoscopic ultrasound (EUS)—A medical proce- 
dure in which sound waves are sent to the stomach 
wall by an ultrasound probe attached to the end of 


Prevention 


Avoiding many of the risk factors associated with 
stomach cancer may prevent its development. Excessive 
amounts of salted, smoked, and pickled foods should be 
avoided, as should foods high in nitrates. A diet that 
includes recommended amounts of fruits and vegetables is 
believed to lower the risk of several cancers, including 
stomach cancer. The American Cancer Society recommends 
eating at least five servings of fruits and vegetables daily 
and choosing six servings of food from other plant sources, 
such as grains, pasta, beans, cereals, and whole grain bread. 


Abstaining from tobacco and excessive amounts of 
alcohol will reduce the risk for many cancers. In coun- 
tries where stomach cancer is common, such as Japan, 
early detection is important for successful treatment. 


Resources 


BOOKS 

Braunwald, Eugene, et al. Harrison’s Principles of Internal 
Medicine. 15th ed. New York: McGraw-Hill, 2001. 

Herfindal Eric T., and Dick R. Gourley. Textbook of Therapeu- 
tics: Drug and Disease Management. 7th ed. Philadel- 
phia: Lippincott Williams & Wilkins, 2000. 
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an endoscope. The pattern of echoes generated by 
the reflected sound waves are translated into an 
image of the stomach wall by a computer. 


External radiation therapy—Radiation therapy that 
focuses high-energy rays from a machine on the 
area of the tumor. 


Infiltrate—A tumor that moves into another organ 
of the body. 


Polyp—An abnormal growth that develops on the 
inside of a hollow organ such as the colon, stom- 
ach, or nose. 


Radiation therapy—Treatment using high-energy 
radiation from x-ray machines, cobalt, radium, or 
other sources. 


Total gastrectomy—Surgical removal (excision) of 
the entire stomach. 


Upper endoscopy—A medical procedure in which 
a thin, lighted, flexible tube (endoscope) is inserted 
down the patient’s throat. Through this tube the 
doctor can view the lining of the esophagus, stom- 
ach, and the upper part of the small intestine. 


Humes, H. David, ed. Kelley’s Textbook of Internal Medicine. 
Philadelphia: Lippincott Williams & Wilkins, 2000. 

Pazdur, Richard, et al. Cancer Management: A Multidiscipli- 
nary Approach: Medical, Surgical, & Radiation Oncolo- 
gy. 4th ed. Melville, NY: PRR, 2000. 

Souhami, Robert, and Jeffrey Tobias. Cancer and Its Manage- 
ment. 3rd ed. London: Blackwell Science, 1998. 

Steen, Grant, and Joseph Mirro. Childhood Cancer: A Hand- 
book from St. Jude Children’s Research Hospital. Cam- 
bridge, MA: Perseus Publishing, 2000. 


ORGANIZATIONS 

National Coalition for Cancer Survivorship. 1010 Wayne Ave., 
7th Floor, Silver Spring, MD 20910-5600. (301) 650-9127 
or (877) NCCS-YES. <http://www.cansearch.org>. 

What You Need to Know About Stomach Cancer. and PDQ 
Treatment—Patients: Gastric Cancer. The National Can- 
cer Institute. (800) 4-CANCER. <http://www.nci.nih. 
gov>. 

Stomach Cancer: Detection and Symptoms, Stomach Cancer: 
Prevention and Risk Factors, Stomach Cancer: Treatment, 
and Stomach Cancer: What Is It? American Cancer Soci- 
ety. (800) ACS-2345. <http://www.cancer.org>. 


Lata Cherath 
Bob Kirsch 
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Stomach flu see Gastroenteritis 


f Stomach flushing 


Definition 


Stomach flushing is the repeated introduction of flu- 
ids into the stomach through a nasogastric tube, and their 
subsequent withdrawal by nasogastric suction. 


Purpose 


Stomach flushing is performed to aid in controlling 
gastrointestinal bleeding or to cleanse the stomach of 
poisons. 


Controlling stomach bleeding 


Bleeding from the esophagus due to ruptured veins 
or bleeding from the stomach due to ulcers is a medical 
emergency. In an attempt to stop the bleeding, the stom- 
ach is flushed with large quantities of body-temperature 
saline solution or ice water. This procedure is called 
stomach flushing or gastric lavage. 


Stomach flushing to control bleeding is not uniform- 
ly accepted, and some experts believe it is of little benefit 
and exposes the patient to unnecessary risks. It is usually 
done in conjunction with the administration of drugs to 
constrict the blood vessels. 


Stomach flushing to remove poisons 


At one time, stomach flushing was common practice 
to remove certain poisons. Recent thinking by the Ameri- 
can Academy of Clinical Toxicology is that stomach flush- 
ing should not be used routinely with poisoned patients. It 
is useful only if the patient has swallowed a life-threaten- 
ing quantity of poison, and when the flushing can be done 
within 60 minutes of having swallowed the poison. 


Precautions 


In poisoning cases, stomach flushing should not be 
used if the poison is a strong corrosive acid (hydrochloric 
acid, sulfuric acid), alkali (lye, ammonia), or a volatile 
hydrocarbon such as gasoline. Stomach flushing should also 
not be done on patients who are having convulsions. Patients 
who are losing or have lost consciousness must have their 
airways intubated before a nasogastric tube is inserted. 


Description 


Stomach flushing is performed in a hospital emer- 
gency room or intensive care unit by an emergency room 
physician or gastroenterologist. A nasogastric tube is 
inserted, and small amounts of saline or ice water are 
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KEY TERMS 


Electrolytes—Salts and minerals that ionize in 
body fluids. Common human electrolytes are sodi- 
um chloride, potassium, calcium, and sodium 
bicarbonate. Electrolytes control the fluid balance 
of the body and are important in muscle contrac- 
tion, energy generation, and almost any major 
biochemical reaction in the body. 


Saline—A salt water solution that mimics the con- 
centration of electrolytes in the blood. 


introduced into the stomach and withdrawn. The proce- 
dure is repeated until the withdrawn fluid is clear. 


Preparation 


Little preparation is necessary for this procedure 
other than educating the patient as to what will happen. 
The patient should remove dental appliances before the 
nasogastric tube is inserted. 


Aftercare 


After stomach flushing, the patient’s vital signs will be 
monitored. Checks will be made for fluid and electrolyte 
imbalances. If necessary, additional treatment to prevent 
gastrointestinal bleeding or poisoning will be done. 


Risks 


In poisoning cases, stomach flushing delays the 
administration of activated charcoal, which may be more 
beneficial to treating the patient than flushing the stom- 
ach. In addition, stomach flushing may stimulate bleed- 
ing from the esophagus or stomach. The patient may 
inhale some of the stomach contents, causing aspiration, 
pneumonia, or infection in the lungs. Fluid and elec- 
trolyte imbalances are more likely to occur in older, sick- 
er patients. Mechanical damage to the throat is more 
likely in patients who are uncooperative. 


Normal results 


Stomach flushing is usually tolerated by patients and 
is a temporary treatment, performed in conjunction with 
other therapies. 


Resources 


BOOKS 
“Stomach Flushing.” In Everything You Need to Know About Med- 
ical Treatments. Springhouse, PA: Springhouse Corp., 1996. 
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PERIODICALS 
“Gastric Lavage (The AACT/EAPCCT Position Statements on 


Gastrointestinal Decontamination).” Journal of Toxicolo- 
gy: Clinical Toxicology 35, no. 7 (Dec. 1997): 771. 


Tish Davidson 


Stomach removal see Gastrectomy 
Stomach resection see Gastrectomy 


| Stomatitis 


Definition 


Inflammation of the mucous lining of any of the 
structures in the mouth, which may involve the cheeks, 
gums, tongue, lips, and roof or floor of the mouth. The 
word “stomatitis” literally means inflammation of the 
mouth. The inflammation can be caused by conditions in 
the mouth itself, such as poor oral hygiene, poorly fitted 
dentures, or from mouth burns from hot food or drinks, 
or by conditions that affect the entire body, such as med- 
ications, allergic reactions, or infections. 


Description 


Stomatitis is an inflammation of the lining of any of 
the soft-tissue structures of the mouth. Stomatitis is usu- 
ally a painful condition, associated with redness, 
swelling, and occasional bleeding from the affected area. 
Bad breath (halitosis) may also accompany the condi- 
tion. Stomatitis affects all age groups, from the infant to 
the elderly. 


Causes and symptoms 


A number of factors can cause stomatitis. Poorly fit- 
ted oral appliances, cheek biting, or jagged teeth can per- 
sistently irritate the oral structures. Chronic mouth 
breathing due to plugged nasal airways can cause dry- 
ness of the mouth tissues, which in turn leads to irrita- 
tion. Drinking beverages that are too hot can burn the 
mouth, leading to irritation and pain. Diseases, such as 
herpetic infections (the common cold sore), gonorrhea, 
measles, leukemia, AIDS, and lack of vitamin C can pre- 
sent with oral signs. Aphthous stomatitis, also known as 
“canker sores,” is a specific type of stomatitis that pre- 
sents with shallow, painful ulcers that are usually located 
on the lips, cheeks, gums, or roof or floor of the mouth. 
These ulcers can range from pinpoint size to up to 1 in 
(2.5 cm) or more in diameter. Though the causes of 
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canker sores is unknown, nutritional deficiencies, espe- 
cially of vitamin B,,, folate, or iron is suspected. Gener- 
alized stomatitis can result from excessive use of alcohol, 
spices, hot food, or tobacco products. Sensitivity to 
mouthwashes, toothpastes, and lipstick can irritate the 
lining of the mouth. Exposure to heavy metals, such as 
mercury, lead, or bismuth can cause stomatitis. Thrush, a 
fungal infection, is a type of stomatitis. 


Diagnosis 


Diagnosis of stomatitis can be difficult. A patient’s 
history may disclose a dietary deficiency, a systemic dis- 
ease, or contact with materials causing an allergic reac- 
tion. A physical examination is done to evaluate the oral 
lesions and other skin problems. Blood tests may be done 
to determine if any infection is present. Scrapings of the 
lining of the mouth may be sent to the laboratory for 
microscopic evaluation, or cultures of the mouth may be 
done to determine if an infectious agent may be the cause 
of the problem. 


Treatment 


The treatment of stomatitis is based on the problem 
causing it. Local cleansing and good oral hygiene is fun- 
damental. Sharp-edged foods such as peanuts, tacos, and 
potato chips should be avoided. A soft-bristled tooth- 
brush should be used, and the teeth and gums should be 
brushed carefully; the patient should avoid banging the 
toothbrush into the gums. Local factors, such as ill-fitting 
dental appliances or sharp teeth, can be corrected by a 
dentist. An infectious cause can usually be treated with 
medication. Systemic problems, such as AIDS, leukemia, 
and anemia are treated by the appropriate medical spe- 
cialist. Minor mouth burns from hot beverages or hot 
foods will usually resolve on their own in a week or so. 
Chronic problems with aphthous stomatitis are treated by 
first correcting any vitamin B,,, iron, or folate deficien- 
cies. If those therapies are unsuccessful, medication can 
be prescribed which can be applied to each aphthous 
ulcer with a cotton-tipped applicator. This therapy is suc- 
cessful with a limited number of patients. 


Alternate treatment 


Alternate treatment of stomatitis mainly involves 
prevention of the problem. Patients with dental appli- 
ances such as dentures should visit their dentist on a reg- 
ular basis. Patients with systemic diseases or chronic 
medical problems need to ask their health care provider 
what types of oral problems they can expect from their 
particular disease. These patients must also contact their 
medical clinic at the first sign of problems. Common 
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KEY TERMS 


Aphthous stomatitis—A specific type of stomatitis 
presenting with shallow, painful ulcers. Also 
known as canker sores. 


Stomatitis—Inflammation of the lining of the 
mouth, gums, or tongue. 


Thrush—A form of stomatitis caused by Candida 
fungi and characterized by cream-colored or 
bluish patches on the tongue, mouth, or pharynx. 


sense needs to be exercised when consuming hot foods 
or drinks. Use of tobacco products should be discour- 
aged. Alcohol should be used in moderation. Mouth- 
washes and toothpastes known to the patient to cause 
problems should be avoided. 


Botanical medicine can assist in resolving stomati- 
tis. One herb, calendula (Calendula officinalis), in tinc- 
ture form (an alcohol-based herbal extract) and diluted 
for a mouth rinse, can be quite effective in treating apht- 
hous stomatitis and other manifestations of stomatitis. 


Prognosis 


The prognosis for the resolution of stomatitis is 
based on the cause of the problem. Many local factors 
can be modified, treated, or avoided. Infectious causes of 
stomatitis can usually be managed with medication, or, if 
the problem is being caused by a certain drug, by chang- 
ing the offending agent. 


Prevention 


Stomatitis caused by local irritants can be prevented 
by good oral hygiene, regular dental checkups, and good 
dietary habits. Problems with stomatitis caused by sys- 
temic disease can be minimized by good oral hygiene 
and closely following the medical therapy prescribed by 
the patients’ health care provider. 


Resources 


BOOKS 

Conn’s Current Therapy, 1996. Ed. Robert E. Rakel. Philadel- 
phia: W. B. Saunders Co., 1996. 

The Merck Manual. Ed. Robert Berkow. Rahway, NJ: Merck 
Sharp & Dohme Research Laboratories, 1987. 


ORGANIZATIONS 
American Dental Association. 211 E. Chicago Ave., Chicago, 
IL 60611. (312) 440-2500. <http://www.ada.org>. 
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This patient is afflicted with stomatitis, a common inflam- 
matory disease of the mouth. (Photograph by Edward H. Gill, 
Custom Medical Stock Photo. Reproduced by permission.) 


American Medical Association. 515 N. State St., Chicago, IL 
60612. (312) 464-5000. <http://www.ama-assn.org>. 


Joseph Knight, PA 


Stone removal see Gallstone removal 


i Stool culture 


Definition 


Stool culture is a test to identify bacteria in patients 
with a suspected infection of the digestive tract. A sam- 
ple of the patient’s feces is placed in a special medium 
where bacteria is then grown. The bacteria that grow in 
the culture are identified using a microscope and bio- 
chemical tests. 


Purpose 


Stool culture is performed to identify bacteria or 
other organisms in persons with symptoms of gastroin- 
testinal infection, most commonly diarrhea. Identifica- 
tion of the organism is necessary to determine how to 
treat the patient’s infection. 


Precautions 


Stool culture is only performed if an infection of the 
digestive tract is suspected. The test has no harmful effects. 


Description 


Stool culture may also be called fecal culture. To 
obtain a specimen for culture, the patient is asked to 
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Stool culture 


collect a stool sample into a special sterile container. In 
some cases, the container may contain a transport solu- 
tion. Specimens may need to be collected on three con- 
secutive days. It is important to return the specimen to 
the doctor’s office or the laboratory in the time speci- 
fied by the physician or nurse. Laboratories do not 
accept stool specimens contaminated with water, urine, 
or other materials. 


The culture test involves placing a sample of the 
stool on a special substance, called a medium, that pro- 
vides nutrients for certain organisms to grow and repro- 
duce. The medium is usually a thick gel-like substance. 
The culture is done in a test tube—or on a flat round cul- 
ture plate—which is incubated at the proper temperature 
for growth of the bacteria. After a colony of bacteria 
grows in the medium, the type of bacteria is identified by 
observing the colony’s growth, its physical characteris- 
tics, and its microscopic features. The bacteria may be 
dyed with special stains that make it easier to identify 
features specific to particular bacteria. 


The length of time needed to perform a stool culture 
depends on the laboratory where it is done and the cul- 
ture methods used. Stool culture usually takes 72 hours 
or longer to complete. Some organisms may take several 
weeks to grow in a culture. 


An antibiotic sensitivity test may be done after a 
bacteria is identified. This test shows which antibiotics 
will be most effective for treating the infection. 


Although most intestinal infections are caused by 
bacteria, in some cases a fungal or viral culture may be 
necessary. The most common bacterial infections of the 
digestive tract are caused by Shigella, Salmonella, 
Campylobacter, and Yersinia. Patients taking certain 
antibiotics may be susceptible to infection with Clostrid- 
ium difficile. In some cases, as with Clostridium difficile, 
the stool culture is used to detect the toxin (poison or 
harmful chemical) produced by the bacteria. 


Patients with AIDS, or other immune system dis- 
eases, may also have gastrointestinal infections caused 
by fungal organisms such as Candida, or viral organisms 
including cytomegalovirus. 


Several intestinal parasites may cause gastrointesti- 
nal infection and diarrhea. Parasites are not cultured, but 
are identified microscopically in a test called “Stool Ova 
and Parasites.” 


Insurance coverage for stool culture may vary 
among different insurance plans. This common test usu- 
ally is covered if ordered by a physician approved by the 
patient’s insurance plan, and if it is done at an approved 
laboratory. 
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KEY TERMS 


Bismuth—A substance used in medicines to treat 
diarrhea, nausea, and indigestion. 


Enteric—Pertaining to the intestine. 


Enterotoxigenic—Refers to an organism that pro- 
duces toxins in the gastrointestinal tract that cause 
such things as vomiting, diarrhea, and other symp- 
toms of food poisoning. 


Feces—Material excreted by the intestines. 


Flora—Refers to normal bacteria found in a healthy 
person. 


Gastrointestinal—Referring to the digestive tract; 
the stomach and intestines. 


Psyllium hydrophilic mucilloid—A plant material 
contained in some laxatives. 


Sterile—Free of microorganisms. 


Toxin—A poison; usually refers to protein poisons 
produced by bacteria, animals, and some plants. 


Preparation 


The physician, or other healthcare provider, will ask 
the patient for a complete medical history and perform a 
physical examination to determine possible causes of the 
gastrointestinal problem. Information about the patient’s 
diet, any medications taken, and recent travel may pro- 
vide clues to the identity of possible infectious organisms. 


Stool culture normally doesn’t require any special 
preparation. Patients do not need to change their diet 
before collecting the specimen. Intake of some sub- 
stances can contaminate the stool specimen and should 
not be taken the day before collection. These substances 
include castor oil, bismuth, and laxative preparations 
containing psyllium hydrophilic mucilloid. 


Normal results 


Bacteria that are normally found in the intestines 
include Pseudomonas and Escherichia coli. These 
enteric bacteria (bacteria of the gastrointestinal system) 
are considered normal flora and usually do not cause 
infection in the digestive tract. 


Abnormal results 


Bacteria that do not normally inhabit the digestive 
tract, and that are known to cause gastrointestinal infec- 
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tion include Shigella, Salmonella, Campylobacter, and 
Yersinia. Clostridium difficile produces a toxin that can 
cause severe diarrhea. Other bacteria that produce toxins 
are Staphylococcus aureus, Bacillus cereus, and entero- 
toxigenic (producing disease in the digestive system) 
Escherichia coli. Although Escherichia coli is a normal 
bacteria found in the intestines, the enterotoxigenic type 
of this bacteria can be acquired from eating contaminated 
meat, juice, or fruits. It produces a toxin that causes 
severe inflammation and bleeding of the colon. 


Resources 


BOOKS 

Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 
1995. 

The Patient's Guide to Medical Tests. Ed. Barry L. Zaret, et al. 
Boston: Houghton Mifflin, 1997. 


Toni Rizzo 


i Stool fat test 


Definition 


Stool fats, also known as fecal fats, or fecal lipids, are 
fats that are excreted in the feces. When secretions from 
the pancreas and liver are adequate, emulsified dietary 
fats are almost completely absorbed in the small intestine. 
When a malabsorption disorder or other cause disrupts 
this process, excretion of fat in the stool increases. 


Purpose 


This test evaluates digestion of fats by determining 
excessive excretion of lipids in patients exhibiting signs 
of malabsorption, such as weight loss, abdominal disten- 
tion, and scaly skin. 


Precautions 


Drugs that may increase fecal fat levels include ene- 
mas and laxatives, especially mineral oil. Drugs that 
may decrease fecal fat include Metamucil and barium. 
Other substances that can affect test results include alco- 
hol, potassium chloride, calcium carbonate, neomycin, 
kanamycin, and other broad-spectrum antibiotics. 


Description 


Excessive excretion of fecal fat is called steatorrhea, 
a condition that is suspected when the patient has large, 
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“greasy,” and foul-smelling stools. Both digestive and 
absorptive disorders can cause steatorrhea. Digestive dis- 
orders affect the production and release of the enzyme 
lipase from the pancreas, or bile from the liver, which are 
substances that aid digestion of fats; absorptive disorders 
disturb the absorptive and enzyme functions of the intes- 
tine. Any condition that causes malabsorption or 
maldigestion is also associated with increased fecal fat. 
As an example, children with cystic fibrosis have 
mucous plugs that block the pancreatic ducts. The 
absence or significant decrease of the pancreatic 
enzymes, amylase, lipase, trypsin, and chymotrypsin, 
limits fat protein and carbohydrate digestion, resulting in 
steatorrhea due to fat malabsorption. 


Both qualitative and quantitative tests are used to 
identify excessive fecal fat. The qualitative test involves 
staining a specimen of stool with a special dye, then 
examining it microscopically for evidence of malabsorp- 
tion, such as undigested muscle fiber and various fats. 
The quantitative test involves drying and weighing a 72- 
hour stool specimen, then using an extraction technique 
to separate the fats, which are subsequently evaporated 
and weighed. This measurement of the total output of 
fecal fat per 24 hours in a three-day specimen is the most 
reliable test for steatorrhea. 


Preparation 


This test requires a 72-hour stool collection. The 
patient should abstain from alcohol during this time and 
maintain a high-fat diet (100 g/day) for three days before 
the test, and during the collection period. The patient 
should call the laboratory for instructions on how to col- 
lect the specimen. 


Normal results 


Reference values vary from laboratory to laboratory, 
but are generally found within the range of 5-7 g/24 hr. 


It should be noted that children, especially infants, 
cannot ingest the 100 g/day of fat that is suggested for 
the test. Therefore, a fat retention coefficient is deter- 
mined by measuring the difference between ingested fat 
and fecal fat, and expressing that difference as a percent- 
age. The figure, called the fat retention coefficient, is 
95% or greater in healthy children and adults. A low 
value is indicative of steatorrhea. 


Abnormal results 


Increased fecal fat levels are found in cystic fibrosis, 
malabsorption secondary to other conditions like Whip- 
ple’s disease or Crohn’s disease, maldigestion sec- 
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ondary to pancreatic or bile duct obstruction, and “short- 
gut” syndrome secondary to surgical resection, bypass, 
or congenital anomaly. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


| Stool O & P test 


Definition 


The stool O & P test is the stool ova and parasites 
test. In this test, a stool sample is examined for the pres- 
ence of intestinal parasites and their eggs, which are 
called ova. 


Purpose 


The ova and parasites test is performed to look for 
and identify intestinal parasites and their eggs in persons 
with symptoms of gastrointestinal infection. Patients may 
have no symptoms, or experience diarrhea, blood in the 
stools, and other gastrointestinal distress. Identification of 
a particular parasite indicates the cause of the patient’s 
disease and determines the medication needed to treat it. 


Precautions 


Stool O & P is performed if an infection of the diges- 
tive tract is suspected. The test has no harmful effects. 


Description 


Examination of the stool for ova and parasites is 
done to diagnose parasitic infection of the intestines. The 
test may be done in the doctor’s office or a laboratory. 
The patient collects a stool sample in one or more sterile 
containers containing special chemical fixatives. The 
feces should be collected directly into the container. It 
must not be contaminated with urine, water, or other 
materials. Three specimens are often needed—collected 
every other day, or every third day. However, as many as 
six specimens may be needed to diagnose the amoeba 
Entamoeba histolytica. The specimen does not need to 
be refrigerated. It should be delivered to the doctor’s 
office or laboratory within 12 hours. 
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In the laboratory, the stool sample is observed for 
signs of parasites and their eggs. Some parasites are large 
enough to be seen without a microscope. For others, 
microscope slides are prepared with fresh unstained 
stool, and with stool dyed with special stains. These 
preparations are observed with a microscope for the pres- 
ence of parasites or their eggs. 


An unstained stool examination for ova and para- 
sites normally only takes a few minutes. If specimen 
staining and other preparation is done, the test may take 
longer. When the specimen is sent to a laboratory, the 
results may take 8 to 24 hours to be reported. 


The most common intestinal parasites in North 
America that cause infections are: 


e roundworms: Ascaris lumbricoides 
e hookworms: Necator americanus 
e pinworms: Enterobius follicularis 


e tapeworms: Diphyllobothrium latum, Taenia saginata, 
and Taenia solium 


* protozoa: Entamoeba histolytica (an amoeba), and Gia- 
rdia lamblia (a flagellate) 


Numerous other parasites are found in other parts of 
the world. These may be contracted by travelers to other 
countries. Patients with acquired immune deficiency syn- 
drome (AIDS) or other immune system disorders are com- 
monly infected with the parasites in the Microsporidia 
family, Cryptosporidium, and Isospora belli. 


Insurance coverage for stool ova and parasites may 
vary among different insurance plans. This test usually is 
covered if ordered by a physician approved by the 
patient’s insurance plan, and if it is done at an approved 
laboratory. 


Preparation 


The physician, or other healthcare provider, will ask 
the patient for a complete medical history, and perform a 
physical examination to determine possible causes of 
the gastrointestinal symptoms. Information about the 
patient’s diet, any medications taken, and recent travel 
may provide clues to the identity of possible infectious 
parasites. 


Collecting a stool sample for ova and parasite 
detection normally doesn’t require any special prepara- 
tion. Patients do not need to change their diet before 
collecting the specimen. Patients should avoid taking 
any medications or treatments containing mineral oil, 
castor oil, or bismuth, magnesium or other antidiarrheal 
medicines, or antibiotics for seven to 10 days before 
collecting the specimen. 
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KEY TERMS 


Amoeba—A type of protozoa (one-celled animal) 
that can move or change its shape by extending 
projections of its cytoplasm. 


Bismuth—A substance used in medicines to treat 
diarrhea, nausea, and indigestion. 


Cryptosporidium—A type of parasitic protozoa. 
Feces—Material excreted by the intestines. 


Flagellate—A microorganism that uses flagella 
(hair-like projections) to move. 


Gastrointestinal—Referring to the digestive tract; 
the stomach and intestines. 


Isospora belli—A type of parasitic protozoa. 
Microsporida—A type of parasitic protozoa. 
Ova—Eggs. 


Parasite—An organism that lives on or inside 
another living organism (host), causing damage to 
the host. 


Pathogenic—Disease-causing. 


Protozoa—One-celled eukaryotic 
belonging to the kingdom Protista. 


organisms 


Sterile—Free of microorganisms. 


Normal results 


Normally, parasites and eggs should not be found in 
stools. Some parasites are not pathogenic, which means 
they do not cause disease. If these are found, no treat- 
ment is necessary. 


Abnormal results 


The presence of any pathogenic parasite indicates an 
intestinal parasitic infection. Depending on the parasite 
identified, other tests may need to be performed to deter- 
mine if the parasite has invaded other parts of the body. 
Some parasites travel from the intestines to other parts of 
the body and may already have caused damage to other 
tissues by the time a diagnosis is made. For example, the 
roundworm, Ascaris penetrates the intestinal wall and 
can cause inflammation in the abdomen. It can also 
migrate to the lungs and cause pneumonia. This kind of 
injury can occur weeks before the roundworm eggs show 
up in the stool. 


Other types of damage caused by intestinal parasites 
include anemia due to hemorrhage caused by hook- 
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worms, and anemia caused by depletion of vitamin B,, 
through the action of tapeworms. 


When a parasite is identified, the patient can be treated 
with the appropriate medications to eliminate the parasite. 


Resources 


BOOKS 

Current Medical Diagnosis and Treatment, 1996. 35th ed. Ed. 
Stephen McPhee, et al. Stamford: Appleton & Lange, 1995. 

The Patient’ s Guide to Medical Tests. Ed. Barry L. Zaret, et al. 
Boston: Houghton Mifflin, 1997. 


Toni Rizzo 


Stool occult blood test see Fecal occult 
blood test 


Stool ova and parasites test see Stool O & P 
test 


Í Strabismus 


Definition 


Strabismus is a condition in which the eyes do not 
point in the same direction. It can also be referred to as a 
tropia or squint. 


Description 


Strabismus occurs in 2—5% of all children. About 
half are born with the condition, which causes one or 
both eyes to turn: 


e inward (esotropia or “crossed eyes”) 
* outward (exotropia or “wall eyes”) 

* upward (hypertropia) 

e downward (hypotropia) 


Strabismus is equally common in boys and girls. It 
sometimes runs in families. 


Types of strabismus 


Esotropia is the most common type of strabismus in 
infants. Accommodative esotropia develops in children 
under age two who cross their eyes when focusing on 
objects nearby. This usually occurs in children who are 
moderately to highly farsighted (hyperopic). 


Another common form of strabismus, exotropia, 
may only be noticeable when a child looks at far-away 
objects, daydreams, or is tired or sick. 
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Strabismus 


A close-up of ophthalmic surgery being performed to cor- 
rect strabismus. (Photograph by Michael English, M.D. Custom 
Medical Stock Photo. Reproduced by permission.) 


Sometimes the eye turn is always in the same eye; 
however sometimes the turn alternates from one eye to 
the other. 


Most children with strabismus have comitant stra- 
bismus. No matter where they look, the degree of devia- 
tion does not change. In incomitant strabismus, the 
amount of misalignment depends upon which direction 
the eyes are pointed. 


False strabismus (pseudostrabismus) 


A child may appear to have a turned eye, however 
this appearance may actually be due to: 


e extra skin that covers the inner corner of the eye 
e a broad, flat nose 
* eyes set unusually close together or far apart 


This condition, false strabismus, usually disappears 
as the child’s face grows. An eye doctor needs to deter- 
mine whether the eyeturn is true or pseudostrabismus. 


With normal vision, both eyes send the brain the 
same message. This binocular fixation (both eyes look- 
ing directly at the same object) is necessary to see three- 
dimensionally and to aid in depth perception. When an 
eye is misaligned, the brain receives two different 
images. Young children learn to ignore distorted mes- 
sages from a misaligned eye, but adults with strabismus 
often develop double vision (diplopia). 
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A baby’s eyes should be straight and parallel by 
three or four months of age. A child who develops stra- 
bismus after the age of eight or nine years is said to have 
adult-onset strabismus. 


Causes and symptoms 


Strabismus can be caused by a defect in muscles or 
the part of the brain that controls eye movement. It is 
especially common in children who have: 


e brain tumors 

e cerebral palsy 

e down syndrome 

e hydrocephalus 

e other disorders that affect the brain 


Diseases that cause partial or total blindness can 
cause strabismus. So can extreme farsightedness, 
cataracts, eye injury, or having much better vision in 
one eye than the other. 


In adults, strabismus is usually caused by: 
e diabetes 
e head trauma 
e stroke 
¢ brain tumor 
e other diseases affecting nerves that control eye muscles 


The most obvious symptom of strabismus is an eye 
that isn’t always straight. The deviation can vary from 
day to day or during the day. People who have strabismus 
often squint in bright sunlight or tilt their heads to focus 
their eyes. 


Diagnosis 


Every baby’s eyes should be examined by the age of 
six months. A baby whose eyes have not straightened by 
the age of four months should be examined to rule out 
serious disease. 


A pediatrician, family doctor, ophthalmologist, or 
optometrist licensed to use diagnostic drugs uses drops that 
dilate the pupils and temporarily paralyze eye-focusing 
muscles to evaluate visual status and ocular health. Early 
diagnosis is important. Some eye turns may be a result of a 
tumor. Untreated strabismus can damage vision in the 
unused eye and possibly result in lazy eye (amblyopia). 


Treatment 
Preserving or restoring vision and improving 


appearance may involve one or more of the following: 
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* glasses to aid in focusing and straighten the eye(s) 


e patching to force infants and young children to use and 
straighten the weaker eye 


* eye drops or ointments as a substitute for patching or 
glasses, or to make glasses more effective 


* surgery to tighten, relax, or reposition eye muscles 


e medication injected into an overactive eye muscle to 
allow the opposite muscle to straighten the eye 


e vision training (also called eye exercises) 


Prognosis 


Early consistent treatment usually improves vision 
and appearance. The most satisfactory results are 
achieved if the condition is corrected before the age of 
seven years old. 


Resources 


ORGANIZATIONS 

American Academy of Ophthalmology. 655 Beach Street, P.O. 
Box 7424, San Francisco, CA 94120-7424. <http://www. 
eyenet.org>. 

American Academy of Pediatric Ophthalmology and Strabis- 
mus (AAPOS). <http://med-aapos.bu.edu>. 

American Optometric Association. 243 North Lindbergh Blvd., 
St. Louis, MO 63141. (314) 991-4100. <http://www. 
aoanet.org>. 


OTHER 

“Strabismus.” The American Academy of Opthamology Page. 7 
May 1998 <http://www.aao.org>. 

“Strabismus (Crossed Eyes).” The Eye Station Page. 8 May 
1998 <http://www.theeyestation.com>. 


Maureen Haggerty 


Strawberry marks see Birthmarks 
Strengthening exercises see Exercise 

Strep culture see Throat culture 

Strep test see Streptococcal antibody tests 


I Strep throat 


Definition 


Streptococcal sore throat, or strep throat as it is 
more commonly called, is an infection of the mucous 
membranes lining the pharynx. Sometimes the tonsils are 
also infected (tonsillitis). The disease is caused by group 
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A Streptococcus bacteria. Untreated strep throat may 
develop into rheumatic fever or other serious conditions. 


Description 


Strep throat accounts for between 5-10% of all sore 
throats. Although anyone can get strep throat, it is most 
common in school-age children. People who smoke, who 
are fatigued, run down, or who live in damp, crowded 
conditions are also more likely to become infected. Chil- 
dren under age two and adults who are not around chil- 
dren are less likely to get the disease. 


Strep throat occurs most frequently from November 
to April. The disease passes directly from person to per- 
son by coughing, sneezing, and close contact. Very occa- 
sionally the disease is passed through food, when a food 
handler infected with strep throat accidentally contami- 
nates food by coughing or sneezing. Statistically, if 
someone in the household is infected, one out of every 
four other household members may get strep throat with- 
in two to seven days. 


Causes and symptoms 


A person with strep throat suddenly develops a 
painful sore throat one to five days after being exposed to 
the streptococcus bacteria. The pain is indistinguishable 
from sore throats caused by other diseases. 


The infected person usually feels tired and has a 
fever, sometimes accompanied by chills, headache, 
muscle aches, swollen lymph glands, and nausea. Young 
children may complain of abdominal pain. The tonsils 
look swollen and are bright red, with white or yellow 
patches of pus on them. Sometimes the roof of the mouth 
is red or has small red spots. Often a person with strep 
throat has bad breath. 


Despite these common symptoms, strep throat can 
be deceptive. It is possible to have the disease and not 
show any of these symptoms. Many young children com- 
plain only of a headache and stomachache, without the 
characteristic sore throat. 


Occasionally, within a few days of developing the 
sore throat, an individual may develop a fine, rough, sun- 
burn-like rash over the face and upper body, and have a 
fever of 101—-104°F (38.3—40°C). The tongue becomes 
bright red, with a flecked, strawberry-like appearance. 
When a rash develops, this form of strep throat is called 
scarlet fever. The rash is a reaction to toxins released by 
the streptococcus bacteria. Scarlet fever is no more dan- 
gerous than strep throat, and is treated the same way. The 
rash disappears in about five days. One to three weeks 
later, patches of skin may peel off, as might occur with a 
sunburn, especially on the fingers and toes. 
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A thermographic image showing a streptococcal sore 
throat, or strep throat. (Photograph by Howard Sochurek, The 
Stock Market. Reproduced by permission.) 


Untreated strep throat can cause rheumatic fever. 
This is a serious illness, although it occurs rarely. The 
most recent outbreak appeared in the United States in the 
mid-1980s. Rheumatic fever occurs most often in chil- 
dren between the ages of five and 15, and may have a 
genetic component, since it seems to run in families. 
Although the strep throat that causes rheumatic fever is 
contagious, rheumatic fever itself is not. 


Rheumatic fever begins one to six weeks after an 
untreated streptococcal infection. The joints, especially 
the wrists, elbows, knees, and ankles become red, sore, 
and swollen. The infected person develops a high fever, 
and possibly a rapid heartbeat when lying down, pale- 
ness, shortness of breath, and fluid retention. A red rash 
over the trunk may come and go for weeks or months. An 
acute attack of rheumatic fever lasts about three months. 


Rheumatic fever can cause permanent damage to the 
heart and heart valves. It can be prevented by promptly 
treating streptococcal infections with antibiotics. It 
does not occur if all the streptococcus bacteria are killed 
within the first 10—12 days after infection. 


In the 1990s, outbreaks of a virulent strain of group 
A Streptococcus were reported to cause a toxic-shock- 
like illness and a severe invasive infection called necro- 
tizing fasciitis, which destroys skin and muscle tissue. 
Although these diseases are caused by group A Strepto- 
cocci, they rarely begin with strep throat. Usually the 
streptococcus bacteria enters the body through a skin 
wound. These complications are rare. However, since the 
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death rate in necrotizing fasciitis is 30-50%, it is wise to 
seek prompt treatment for any streptococcal infection. 


Diagnosis 


Diagnosis of a strep throat by a doctor begins with a 
physical examination of the throat and chest. The doctor 
will also look for signs of other illness, such as a sinus 
infection or bronchitis, and seek information about 
whether the patient has been around other people with 
strep throat. If it appears that the patient may have strep 
throat, the doctor will do laboratory tests. 


There are two types of tests to determine if a person 
has strep throat. A rapid strep test can only determine the 
presence of streptococcal bacteria, but will not tell if the 
sore throat is caused by another kind of bacteria. The 
results are available in about 20 minutes. The advantage of 
this test is the speed with which a diagnosis can be made. 


The rapid strep test has a false negative rate of about 
20%. In other words, in about 20% of cases where no strep 
is detected by the rapid strep test, the patient actually does 
have strep throat. Because of this, when a rapid strep test is 
negative, the doctor often does a throat culture. 


For a rapid strep test or a throat culture, a nurse will 
use a sterile swab to reach down into the throat and 
obtain a sample of material from the sore area. The pro- 
cedure takes only a few seconds, but may cause gagging. 


For a throat culture a sample of swabbed material is 
cultured, or grown, in the laboratory on a medium that 
allows technicians to determine what kind of bacteria 
are present. Results take 24—48 hours. The test is very 
accurate and will show the presence of other kinds of 
bacteria besides Streptococci. It is important not to take 
any leftover antibiotics before visiting the doctor and 
having a throat culture. Even small amounts of antibi- 
otics can suppress the bacteria and mask its presence in 
the throat culture. 


In the event that rheumatic fever is suspected, the 
doctor does a blood test. This test, called an antistrep- 
tolysin-O test, will tell the doctor whether the person has 
recently been infected with strep bacteria. This helps the 
doctor distinguish between rheumatic fever and rheuma- 
toid arthritis. 


Treatment 


Strep throat is treated with antibiotics. Penicillin is 
the preferred medication. Oral penicillin must be taken 
for 10 days. Patients need to take the entire amount of 
antibiotic prescribed and not discontinue taking the med- 
ication when they feel better. Stopping the antibiotic 
early can lead to a return of the strep infection. Occasion- 
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ally, a single injection of long-acting penicillin (Bicillin) 
is given instead of 10 days of oral treatment. 


About 10% of the time, penicillin is not effective 
against the strep bacteria. When this happens a doctor may 
prescribe other antibiotics such as amoxicillin (Amoxil, 
Pentamox, Sumox, Trimox), clindamycin (Cleocin), or a 
cephalosporin (Keflex, Durocef, Ceclor). Erythromycin 
(Eryzole, Pediazole, [losone), another inexpensive antibi- 
otic, is given to people who are allergic to penicillin. Scar- 
let fever is treated with the same antibiotics as strep throat. 


Without treatment, the symptoms of strep throat 
begin subsiding in four or five days. However, because of 
the possibility of getting rheumatic fever, it is important 
to treat strep throat promptly with antibiotics. If rheumat- 
ic fever does occur, it is also treated with antibiotics. 
Anti-inflammatory drugs, such as steroids, are used to 
treat joint swelling. Diuretics are used to reduce water 
retention. Once the rheumatic fever becomes inactive, 
children may continue on low doses of antibiotics to pre- 
vent a reoccurrence. Necrotizing fasciitis is treated with 
intravenous antibiotics. 


Home care for strep throat 


There are home care steps that people can take to 
ease the discomfort of their strep symptoms. 


e Take acetaminophen or ibuprofen for pain. Aspirin 
should not be given to children because of its association 
with an increase in Reye’s Syndrome, a serious disease. 


e Gargle with warm double-strength tea or warm salt 
water, made by adding one teaspoon of salt to eight 
ounces of water, to relieve sore throat pain. 


e Drink plenty of fluids, but avoid acidic juices like 
orange juice because they irritate the throat. 


e Eat soft, nutritious foods like noodle soup. Avoid spicy 
foods. 


e Avoid smoke and smoking. 


e Rest until the fever is gone, then resume strenuous 
activities gradually. 


e Use a room humidifier, as it may make sore throat suf- 
ferers more comfortable. 


e Be aware that antiseptic lozenges and sprays may 
aggravate the sore throat rather than improve it. 


Alternative treatment 


Alternative treatment focuses on easing the symp- 
toms of strep throat through herbs and botanical medi- 
cines. Some practitioners suggest using these treatments 
in addition to antibiotics, since they primarily address the 
comfort of the patient and not the underlying infection. 
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Many practitioners recommend Lactobacillus aci- 
dophilus to offset the suppressive effects of antibiotics on 
the beneficial bacteria of the intestines. 


Some suggested treatments include: 


¢ Inhaling fragrances of the essential oils of lavender 
(Lavandula officinalis), thyme (Thymus vulgaris), 
eucalyptus (Eucalyptus globulus), sage (Salvia offici- 
nalis), and sandalwood (Aromatherapy). 


e Gargling with a mixture of water, salt, and tumeric 
(Curcuma longa) powder or astringents, such as alum, 
sumac, sage, and bayberry (Ayurvedic medicine). 


e Taking osha root (Ligusticum porteri) internally for 
infection or drinking tea made of sage, echinacea (Echi- 
nacea spp.) and cleavers (Gallium aparine). Osha root 
has an unpleasant taste many children will not accept 
(Botanical medicine). 


Prognosis 


Patients with strep throat begin feeling better about 
24 hours after starting antibiotics. Symptoms rarely last 
longer than five days. 


People remain contagious until after they have been 
taking antibiotics for 24 hours. Children should not 
return to school or childcare until they are no longer con- 
tagious. Food handlers should not work for the first 24 
hours after antibiotic treatment, because strep infections 
are occasionally passed through contaminated food. Peo- 
ple who are not treated with antibiotics can continue to 
spread strep bacteria for several months. 


About 10% of strep throat cases do not respond to 
penicillin. People who have even a mild sore throat after 
a 10-day treatment with antibiotic should return to their 
doctor. An explanation for this may be that the person is 
just a carrier of strep, and that something else is causing 
the sore throat. 


Taking antibiotics within the first week of a strep 
infection will prevent rheumatic fever and other compli- 
cations. If rheumatic fever does occur, the outcomes vary 
considerably. Some cases may be cured. In others there 
may be permanent damage to the heart and heart valves. 
In rare cases, rheumatic fever can be fatal. 


Necrotizing fasciitis has a death rate of 30-50%. 
Patients who survive often suffer a great deal of tissue 
and muscle loss. Fortunately, this complication of a 
streptococcus infection is very rare. 


Prevention 


There is no way to prevent getting a strep throat. 
However, the risk of getting one or passing one on to 
another person can be minimized by: 
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Streptococcal antibody tests 


KEY TERMS 


Lactobacillus acidophilus—A bacteria found in 
yogurt that changes the balance of the bacteria in 
the intestine in a beneficial way. 


e washing hands well and frequently, especially after 
nose blowing or sneezing and before food handling 

e disposing of used tissues properly 

e avoiding close contact with someone who has a strep 
throat 


* not sharing food and eating utensils with anyone 


e not smoking 


Resources 


BOOKS 
Professional Guide to Diseases. 5th ed. Springhouse, PA: 
Springhouse Corporation, 1995. 


OTHER 

“Group A Streptococcal Infections.” National Institute of Aller- 
gy and Infectious Diseases Page. 22 Feb. 1998 
<http://www.niaid.nih.govfactsheets/strep.htm.>. 


Tish Davidson 


Streptobacillary rat-bite fever see Rat-bite 
fever 


i Streptococcal antibody tests 


Definition 


Streptococcal infections are caused by a microor- 
ganism called Streptococcus. Three streptococcal anti- 
body tests are available: the antistreptolysin O titer 
(ASO), the antideoxyribonuclease-B titer (anti-Dnase-B, 
or ADB), and the streptozyme test. 


Purpose 


The antistreptolysin O titer, or ASO, is ordered pri- 
marily to determine whether a previous group A Strepto- 
coccus infection has caused a poststreptococcal disease, 
such as scarlet fever, rheumatic fever, or a kidney dis- 
ease called glomerulonephritis. 
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The anti-DNase-B (ADB) test is performed to deter- 
mine a previous infection of a specific type of Strepto- 
coccus, group A beta-hemolytic Streptococcus. Identifi- 
cation of infections of this type are particularly important 
in suspected cases of acute rheumatic fever (ARF) or 
acute glomerulonephritis. 


Streptozyme is a screening test used to detect anti- 
bodies to several streptococcal antigens. An antigen is a 
substance that can trigger an immune response, resulting 
in production of an antibody as part of the body’s defense 
against infection and disease. 


Precautions 


For the ASO test, increased levels of fats, called beta 
lipoproteins, in the blood can neutralize streptolysin O 
and cause a false-positive ASO titer. Antibiotics, which 
reduce the number of streptococci and thereby suppress 
ASO production, may decrease ASO levels. Steroids, 
which suppress the immune system, consequently may 
also suppress ASO production. Also Group A streptococ- 
cal infections of the skin may not produce an ASO 
response. Antibiotics also may decrease anti-DNase-B 
(ADB) levels. 


Description 


Streptococcal infections are caused by bacteria 
known as Streptococcus. There are several disease-caus- 
ing strains of streptococci (groups A, B, C, D, and G), 
which are identified by their behavior, chemistry, and 
appearance. Each group causes specific types of infec- 
tions and symptoms. These antibody tests are useful for 
group A streptococci. Group A streptococci are the most 
virulent species for humans and are the cause of strep 
throat, tonsillitis, wound and skin infections, blood 
infections (septicemia), scarlet fever, pneumonia, 
rheumatic fever, Sydenham’s chorea (formerly called 
St. Vitus’ dance), and glomerulonephritis. 


Although symptoms may suggest a streptococcal 
infection, the diagnosis must be confirmed by tests. The 
best procedure, and one that is used for an acute infec- 
tion, is to take a sample from the infected area for cul- 
ture, a means of growing bacteria artificially in the labo- 
ratory. However, cultures are useless about two to three 
weeks after initial infection, so the ASO, anti-DNase-B, 
and streptozyme tests are used to determine if a strepto- 
coccal infection is present. 


Antistreptolysin O titer (ASO) 


The ASO titer is used to demonstrate the body’s 
reaction to an infection caused by group A beta-hemolyt- 
ic streptococci. Group A streptococci produce the 
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KEY TERMS 


Antibody—A protein manufactured by a type of 
white blood cells called lymphocytes, in response 
to the presence of an antigen, or foreign protein, in 
the body. Because bacteria, viruses, and other 
organisms commonly contain many antigens, anti- 
bodies are formed against these foreign proteins to 
neutralize or destroy the invaders. 


Antigen—A substance that can trigger a defensive 
response in the body, resulting in production of an 
antibody as part of the body’s defense against infec- 
tion and disease. Many antigens are foreign proteins 
not found naturally in the body, and include bacte- 
ria, viruses, toxins, and tissues from another person 
used in organ transplantation. 


Glomerulonephritis—An_ inflammation of the 
glomeruli, the filtering units of the kidney. Damage 
to these structures hampers removal of waste prod- 
ucts, salt, and water from the bloodstream, which 
may cause serious complications. This disorder can 


enzyme streptolysin O, which can destroy (lyse) red 
blood cells. Because streptolysin O is antigenic (contains 
a protein foreign to the body), the body reacts by produc- 
ing antistreptolysin O (ASO), which is a neutralizing 
antibody. ASO appears in the blood serum one week to 
one month after the onset of a strep infection. A high titer 
(high levels of ASO) is not specific for any type of post- 
streptococcal disease, but it does indicate if a streptococ- 
cal infection is or has been present. 


Serial (several given in a row) ASO testing is often 
performed to determine the difference between an acute 
or convalescent blood sample. The diagnosis of a previ- 
ous strep infection is confirmed when serial titers of ASO 
rise over a period of weeks, then fall slowly. ASO titers 
peak during the third week after the onset of acute symp- 
toms of a streptococcal disease; at six months after onset, 
approximately 30% of patients exhibit abnormal titers. 


Antideoxyribonuclease-B titer (anti-DNase B, or 
ADB) 


Anti-DNase-B, or ADB, also detects antigens pro- 
duced by group A strep, and is elevated in most patients 
with rheumatic fever and poststreptococcal glomeru- 
lonephritis. This test is often done concurrently with the 
ASO titer, and subsequent testing is usually performed to 
detect differences in the acute and convalescent blood 
samples. When ASO and ADB are performed concurrent- 
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be mild and cause no symptoms, or so severe 
enough to cause kidney failure. 


Rheumatic fever—A disease that causes inflamma- 
tion in various body tissues. Rare in most developed 
countries, but reported to be on the increase again 
in parts of the United States. Joint inflammation 
occurs, but more serious is the frequency with 
which the disease permanently damages the heart. 
The nervous system may also be affected, causing 
Sydenham’s chorea. 


Sydenham’s chorea—A childhood disorder of the 
central nervous system. Once called St. Vitus’ 
dance, the condition is characterized by involun- 
tary, jerky movements that usually follow an attack 
of rheumatic fever. Rare in the United States today, 
but a common disorder in developing countries. 
Usually resolves in two to three months with no 
long-term adverse effects. 


ly, 95% of previous strep infections are detected. If both 
are repeatedly negative, the likelihood is that the patient’s 
symptoms are not caused by a poststreptococcal disease. 


When evaluating patients with acute rheumatic 
fever, the American Heart Association recommends the 
ASO titer rather than ADB. Even though the ADB is 
more sensitive than ASO, its results are too variable. It 
also should be noted that, while ASO is the recommend- 
ed test, when ASO and ADB are done together, the com- 
bination is better than either ASO or ADB alone. 


Streptozyme 


The streptozyme test is often used as a screening test 
for antibodies to the streptococcal antigens NADase, 
DNase, streptokinase, streptolysin O, and hyaluronidase. 
This test is most useful in evaluating suspected poststrep- 
tococcal disease following Streptococcus pyogenes 
infection, such as rheumatic fever. 


Streptozyme has certain advantages over ASO and 
ADB. It can detect several antibodies in a single assay, it 
is technically quick and easy, and it is unaffected by fac- 
tors that can produce false-positives in the ASO test. The 
disadvantages are that, while it detects different antibod- 
ies, it does not determine which one has been detected, 
and it is not as sensitive in children as in adults. In fact, 
borderline antibody elevations, which could be signifi- 
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cant in children, may not be detected at all. As with the 
ASO and ADB, a serially rising titer is more significant 
than a single determination. 


Preparation 


These tests are performed on blood specimens drawn 
from the patient’s vein. The patient does not need to fast 
before these tests. 


Risks 


The risks associated with these tests are minimal, 
but may include slight bleeding from the blood-drawing 
site, fainting or feeling lightheaded after the blood is 
drawn, or blood accumulating under the puncture site 
(hematoma). 


Normal results 
Antistreptolysin O titer: 
e adult: 160 Todd units/ml 


e child: six months to two years: 50 Todd units/ml ;two to 
4 years: 160 Todd units/ml; five to 12 years: 170-330 
Todd units/ml 


e Newborn: similar to the mother’s value 
Antideoxyribonuclease-B titer: 

e Adult: 85 units 

e Child (preschool): 60 units 

e Child (school age): 170 units 


Streptozyme: less than 100 streptozyme units. 


Abnormal results 


Antistreptolysin O titer: Increased levels are seen 
after the second week of an untreated infection in acute 
streptococcal infection, and are also increased with acute 
rheumatic fever, acute glomerulonephritis (66% of 
patients will not have high ASO titers), and scarlet fever. 


Antideoxyribonuclease-B titer: Increased titers are 
seen in cases of acute rheumatic fever and poststrepto- 
coccal glomerulonephritis. 


Streptozyme: As this is a screening test for antibod- 
ies to streptococcal antigens, increased levels require 
more definitive tests to confirm diagnosis. 


Resources 


BOOKS 

Cahill, Mathew. Handbook of Diagnostic Tests. Springhouse, 
PA: Springhouse Corporation, 1995. 

Jacobs, David S., et al. Laboratory Test Handbook. 4th ed. New 
York: Lexi-Comp Inc., 1996. 
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Pagana, Kathleen Deska. Mosby’s Manual of Diagnostic and 
Laboratory Tests. St. Louis: Mosby, Inc., 1998. 


Janis O. Flores 


Streptococcal gangrene see Gangrene 


I Streptococcal infections 


Definition 


Streptococcal (strep) infections are communicable 
diseases that develop when bacteria normally found on 
the skin or in the intestines, mouth, nose, reproductive 
tract, or urinary tract invade other parts of the body and 
contaminate blood or tissue. 


Some strep infections don’t produce symptoms. 
Some are fatal. 


Description 


Most people have some form of strep bacteria in their 
body at some time. A person who hosts bacteria without 
showing signs of infection is considered a carrier. 


Types of infection 


Primary strep infections invade healthy tissue, and 
most often affect the throat. Secondary strep infections 
invade tissue already weakened by injury or illness. They 
frequently affect the bones, ears, eyes, joints, or intestines. 


Both primary and secondary strep infections can 
travel from affected tissues to lymph glands, enter the 
bloodstream, and spread throughout the body. 


Numerous strains of strep bacteria have been identi- 
fied. Types A, B, C, D, and G are most likely to make 
people sick. 


Group A 


Group A strep (GAS) is the form of strep bacteria 
most apt to be associated with serious illness. 


Between 10,000 and 15,000 GAS infections occur in 
the United States every year. Most are mild inflamma- 
tions of the throat or skin, where the bacteria are normal- 
ly found; however, GAS infections can be deadly. 


Two of the most severe invasive GAS infections are 
necrotizing fasciitis or flesh-eating bacteria (destruction 
of muscle tissue and fat) and toxic shock syndrome (a 
rapidly progressive disorder that causes shock and dam- 
ages internal organs). 
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GROUP B. Group B strep (GBS) most often affects 
pregnant women, infants, the elderly, and chronically ill 
adults. 


Since first emerging in the 1970s, GBS has been the 
primary cause of life-threatening illness and death in 
newborns. GBS exists in the reproductive tract of 20- 
25% of all pregnant women. Although no more than 2% 
of these women develop invasive infection, 40-73% 
transmit bacteria to their babies during delivery. 


About 12,000 of the 3.5 million babies born in the 
United States each year develop GBS disease in infancy. 
About 75% of them develop early-onset infection. Some- 
times evident within a few hours of birth and always 
apparent within the first week of life, this condition caus- 
es inflammation of the membranes covering the brain 
and spinal cord (meningitis), pneumonia, blood infec- 
tion (sepsis), and other problems. 


Late-onset GBS develops between the ages of seven 
days and three months. It often causes meningitis. About 
half of all cases of this rare condition can be traced to 
mothers who are GBS carriers. The cause of the others is 
unknown. 


GBS has also been linked to a history of breast can- 
cer. 


GROUP C. Group C strep (GCS) is a common source 
of infection in animals. It rarely causes human illness. 


GROUP D. Group D strep (GDS) is a common cause 
of wound infections in hospital patients. GDS is also 
associated with: 


e abnormal growth of tissue in the gastrointestinal tract 
e urinary tract infection (UTI 


* womb infections in women who have just given birth 


GROUP G. Normally present on the skin, in the 
mouth and throat, and in the intestines and genital tract, 
Group G strep (GGS) is most likely to lead to infection in 
alcoholics and in people who have cancer, diabetes mel- 
litus, rheumatoid arthritis, and other conditions that 
suppress immune-system activity. 


GGS can cause a variety of infections, including: 
e bacteria in the bloodstream (bacteremia) 


¢ inflammation of the connective tissue structure sur- 
rounding a joint (bursitis) 


e endocarditis (a condition that affects the lining of the 
heart chambers and the heart valves) 


* meningitis 
e inflammation of bone and bone marrow (osteomyelitis) 


e inflammation of the lining of the abdomen (peritonitis) 
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The scarlet fever rash on this person’s arm was caused by a 
streptococcal infection. (Custom Medical Stock Photo. Repro- 
duced by permission.) 


Causes and symptoms 


Streptococcal infection occurs when bacteria conta- 
minate cuts or open sores or otherwise penetrate the 
body’s natural defenses. 


GAS 


GAS is transmitted by direct contact with saliva, 
nasal discharge, or open wounds of someone who has the 
infection. Chronic illness, kidney disease treated by dialy- 
sis, and steroid use increase vulnerability to infection. 


About one of five people with GAS infection devel- 
ops a sore, inflamed throat, and pus on the tonsils. The 
majority of those infected by GAS either have no symp- 
toms or develop enlarged lymph nodes, fever, headache, 
nausea, vomiting, weakness, and a rapid heartbeat. 


Flesh-eating bacteria is characterized by fever, 
extreme pain, and swelling and redness at a site where 
skin is broken. 


Symptoms of toxic shock include abdominal pain, 
confusion, dizziness, and widespread red skin rash. 


GBS 


A pregnant woman who has GBS infection can 
develop infections of the bladder, blood, and urinary 
tract, and deliver a baby who is infected or stillborn. The 
risk of transmitting GBS infection during birth is highest 
in a woman whose labor begins before the 37th week of 
pregnancy or lasts more than 18 hours or who: 


e becomes a GBS carrier during the final stages of preg- 
nancy 


e has a GBS urinary-tract infection 


e has already given birth to a baby infected with GBS 
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e develops a fever during labor 


More than 13% of babies who develop GBS infec- 
tion during birth or within the first few months of life 
develop neurologic disorders. An equal number of them 
die. 


Among men, and in women who are not pregnant, 
the most common consequences of GBS infection are 
pneumonia and infections of blood, skin, and soft tissue. 


Miscellaneous symptoms 


Other symptoms associated with strep infection 
include: 
e anemia 
e elevated white blood cell counts 
e inflammation of the epiglottis (epiglottitis) 
e heart murmur 
e high blood pressure 
e infection of the heart muscle 
e kidney inflammation (nephritis) 


e swelling of the face and ankles 


Diagnosis 


Strep bacteria can be obtained by swabbing the back 
of the throat or the rectum with a piece of sterile cotton. 
Microscopic examination of the smear can identify 
which type of bacteria has been collected. 


Treatment 


Penicillin and other antibiotics are used to treat 
strep infections. 


It takes less than 24 hours for antibiotics to eliminate 
an infected person’s ability to transmit GAS. 


Guidelines developed by the American Academy of 
Obstetrics and Gynecology (AAOG), the American 
Academy of Pediatrics (AAP), and the Centers for Dis- 
ease Control and Prevention (CDC) recommend admin- 
istering intravenous antibiotics to a woman at high risk 
of passing GBS infection on to her child, and offering the 
medication to any pregnant woman who wants it. 


Initiating antibiotic therapy at least four hours 
before birth allows medication to become concentrated 
enough to protect the baby during passage through the 
birth canal. 


Babies infected with GBS during or shortly after 
birth may die. Those who survive often require lengthy 
hospital stays and develop vision or hearing loss and 
other permanent disabilities. 
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Alternative treatment 


Conventional medicine is very successful in treating 
strep infections. However, several alternative therapies, 
including homeopathy and botanical medicine, may 
help relieve symptoms or support the person with a strep 
infection. For example, several herbs, including garlic 
(Allium sativum), echinacea (Echinacea spp.), and gold- 
enseal (Hydrastis canadensis), are believed to strengthen 
the immune system, thus helping the body fight a current 
infection, as well as helping prevent future infections. 


Prognosis 


GAS is responsible for more than 2,000 deaths a 
year. About 20% of people infected with flesh-eating 
bacteria die. So do three of every five who develop toxic 
shock syndrome. 


Early-onset GBS kills 15% of the infants it affects. 
Late-onset disease claims the lives of 10% of babies who 
develop it. 


GBS infections are fatal in about 20% of the men 
and non-pregnant women who develop them. 


About 10-15% of non-GAS strep infections are 
fatal. Antibiotic therapy, begun when symptoms first 
appear, may increase a patient’s chance of survival. 


Prevention 


Washing the hands frequently, especially before eat- 
ing and after using the bathroom, and keeping wounds 
clean can help prevent strep infection. Exposure to 
infected people should be avoided, and a family physi- 
cian should be notified by anyone who develops an 
extremely sore throat or pain, redness, swelling, or 
drainage at the site of a wound or break in the skin. 


Until vaccines to prevent strep infection become 
available, 12 monthly doses of oral or injected antibiotics 
may prevent some types of recurrent infection. 


Resources 


BOOKS 

Bennett, J. Claude, and Fred Plum, eds. Cecil Textbook of Med- 
icine. Philadelphia: W. B. Saunders Co., 1996. 

Harrison’s Principles of Internal Medicine. Ed. Anthony S. 
Fauci, et al. New York: McGraw-Hill, 1997. 


OTHER 

“Group A Streptococcus.” Centers for Disease Control. 6 June 
1998 <http://www.cdc.gov/ncidod/diseases/bacter/strep_ 
a.htm>. 

“Group B Streptococcus.” Centers for Disease Control. 6 June 
1998 <http://www.cdc.gov/ncidod/diseases/bacter/strep_ 
b.htm>. 
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“Infectious Diseases.” The Merck Page. 17 June 1998 <http:// 
www.merck.com>. 


Maureen Haggerty 


Streptococcal sore throat see Strep throat 


Streptococcal toxic shock syndrome see 
Toxic shock syndrome 


Streptomycin see Aminoglycosides 


Streptozyme test see Streptococcal 
antibody tests 


| Stress 


Definition 


Stress is defined as an organism’s total response to 
environmental demands or pressures. When stress was 
first studied in the 1950s, the term was used to denote 
both the causes and the experienced effects of these pres- 
sures. More recently, however, the word stressor has 
been used for the stimulus that provokes a stress 
response. One recurrent disagreement among researchers 
concerns the definition of stress in humans. Is it primari- 
ly an external response that can be measured by changes 
in glandular secretions, skin reactions, and other physical 
functions, or is it an internal interpretation of, or reaction 
to, a stressor; or is it both? 


Description 


Stress in humans results from interactions between 
persons and their environment that are perceived as 
straining or exceeding their adaptive capacities and 
threatening their well- being. The element of perception 
indicates that human stress responses reflect differences 
in personality, as well as differences in physical strength 
or general health. 


Risk factors for stress-related illnesses are a mix of 
personal, interpersonal, and social variables. These fac- 
tors include lack or loss of control over one’s physical 
environment, and lack or loss of social support net- 
works. People who are dependent on others (e.g., chil- 
dren or the elderly) or who are socially disadvantaged 
(because of race, gender, educational level, or similar 
factors) are at greater risk of developing stress-related 
illnesses. Other risk factors include feelings of helpless- 
ness, hopelessness, extreme fear or anger, and cynicism 
or distrust of others. 
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Causes and symptoms 


The causes of stress can include any event or occur- 
rence that a person considers a threat to his or her coping 
strategies or resources. Researchers generally agree that 
a certain degree of stress is a normal part of a living 
organism’s response to the inevitable changes in its phys- 
ical or social environment, and that positive, as well as 
negative, events can generate stress as well as negative 
occurrences. Stress-related disease, however, results 
from excessive and prolonged demands on an organism’s 
coping resources. 


The symptoms of stress can be either physical and 
psychological. Stress-related physical illnesses, such as 
irritable bowel syndrome, heart attacks, and chronic 
headaches, result from long-term overstimulation of a 
part of the nervous system that regulates the heart rate, 
blood pressure, and digestive system. Stress-related emo- 
tional illness results from inadequate or inappropriate 
responses to major changes in one’s life situation, such as 
marriage, completing one’s education, becoming a parent, 
losing a job, or retirement. Psychiatrists sometimes use 
the term adjustment disorder to describe this type of ill- 
ness. In the workplace, stress-related illness often takes 
the form of burnout—a loss of interest in or ability to per- 
form one’s job due to long-term high stress levels. 


Diagnosis 


When the doctor suspects that a patient’s illness is 
connected to stress, he or she will take a careful history 
that includes stressors in the patient’s life (family or 
employment problems, other illnesses, etc.). Many 
physicians will evaluate the patient’s personality as well, 
in order to assess his or her coping resources and emo- 
tional response patterns. There are a number of personal- 
ity inventories and psychological tests that doctors can 
use to help diagnose the amount of stress that the patient 
experiences and the coping strategies that he or she uses 
to deal with them. Stress-related illness can be diagnosed 
by primary care doctors, as well as by those who special- 
ize in psychiatry. The doctor will need to distinguish 
between adjustment disorders and anxiety or mood 
disorders, and between psychiatric disorders and physi- 
cal illnesses (e.g., thyroid activity) that have psychologi- 
cal side effects. 


Treatment 


Recent advances in the understanding of the many 
complex connections between the human mind and body 
have produced a variety of mainstream approaches to 
stress-related illness. Present treatment regimens may 
include one or more of the following: 
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Top Ten Stressful Life Events 


Death of spouse 

Divorce 

Marital separation 

Jail term or death of close family member 
Personal injury or illness 

Marriage 

Loss of job due to termination 

Marital reconciliation or retirement 
Pregnancy 

Change in financial state 


e Medications. These may include drugs to control blood 
pressure or other physical symptoms of stress, as well 
as drugs that affect the patient’s mood (tranquilizers or 
antidepressants). 


e Stress management programs. These may be either 
individual or group treatments, and usually involve 
analysis of the stressors in the patient’s life. They often 
focus on job or workplace related stress. 


e Behavioral approaches. These strategies include relax- 
ation techniques, breathing exercises, and physical 
exercise programs including walking. 


e Massage. Therapeutic massage relieves stress by relax- 
ing the large groups of muscles in the back, neck, arms, 
and legs. 


e Cognitive therapy. These approaches teach patients to 
reframe or mentally reinterpret the stressors in their 
lives in order to modify the body’s physical reactions. 


e Meditation and associated spiritual or religious prac- 
tices. Recent studies have found positive correlations 
between these practices and stress hardiness. 


Alternative treatments 


Treatment of stress is one area in which the boundaries 
between traditional and alternative therapies have changed 
in recent years, in part because some forms of physical 
exercise (yoga, tai chi, aikido) that were once associated 
with the counterculture have become widely accepted as 
useful parts of mainstream stress reduction programs. 
Other alternative therapies for stress, which are occasional- 
ly recommended by mainstream medicine, include aro- 
matherapy, dance therapy, nutrition-based treatments 
(including dietary guidelines and nutritional supplements), 
acupuncture, homeopathy, and herbal medicine. 


Prognosis 


The prognosis for recovery from a stress-related ill- 
ness is related to a wide variety of factors in a person’s 
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KEY TERMS 


Adjustment disorder—A psychiatric disorder 
marked by inappropriate or inadequate responses 
to a change in life circumstances. Depression fol- 
lowing retirement from work is an example of 
adjustment disorder. 


Burnout—An emotional condition, marked by 
tiredness, loss of interest, or frustration, that inter- 
feres with job performance,. Burnout is usually 
regarded as the result of prolonged stress. 


Stress hardiness—A personality characteristic that 
enables persons to stay healthy in stressful circum- 
stances. It includes belief in one’s ability to influ- 
ence the situation; being committed to or fully 
engaged in one’s activities; and having a positive 
view of change. 

Stress management—A category of popularized 
programs and techniques intended to help people 
deal more effectively with stress. 


Stressor—A stimulus, or event, that provokes a 
stress response in an organism. Stressors can be 
categorized as acute or chronic, and as external or 
internal to the organism. 


life, many of which are genetically determined (race, sex, 
illnesses that run in families) or beyond the individual’s 
control (economic trends, cultural stereotypes and preju- 
dices). It is possible, however, for humans to learn new 
responses to stress and, thus, change their experiences of 
it. A person’s ability to remain healthy in stressful situa- 
tions is sometimes referred to as stress hardiness. Stress- 
hardy people have a cluster of personality traits that 
strengthen their ability to cope. These traits include 
believing in the importance of what they are doing; 
believing that they have some power to influence their 
situation; and viewing life’s changes as positive opportu- 
nities rather than as threats. 


Prevention 


Complete prevention of stress is neither possible nor 
desirable, because stress is an important stimulus of 
human growth and creativity, as well as an inevitable part 
of life. In addition, specific strategies for stress prevention 
vary widely from person to person, depending on the 
nature and number of the stressors in an individual’s life, 
and the amount of control he or she has over these factors. 
In general, however, a combination of attitudinal and 
behavioral changes works well for most patients. The best 
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form of prevention appears to be parental modeling of 
healthy attitudes and behaviors within the family. 


Resources 


BOOKS 

Clark, R. Barkley. “Psychosocial Aspects of Pediatrics and 
Psychiatric Disorders.” In Current Pediatric Diagnosis & 
Treatment, ed. William W. Hay Jr., et al. Stamford: Apple- 
ton & Lange, 1997. 

Eisendrath, Stuart J. “Psychiatric Disorders.” In Current Med- 
ical Diagnosis and Treatment, 1998. 37th ed. Ed. Stephen 
McPhee, et al. Stamford: Appleton & Lange, 1997. 

Inglis, Brian, and Ruth West. The Alternative Health Guide. 
New York: Alfred A. Knopf, 1983. 

Kabat-Zinn, Jon. Full Catastrophe Living: Using the Wisdom of 
Your Body and Mind to Face Stress, Pain, and Illness. New 
York: Bantam Doubleday Dell Publishing Group, 1990. 

Lowe, Carl, James W. Nechas, and the Editors of Prevention 
Magazine. Whole Body Healing: Natural Healing with 
Movement, Exercise, Massage and Other Drug-Free 
Methods. Emmaus, PA: Rodale Press, 1983. 

“Psychiatric Disorders: Mood Disorders.” In The Merck Manu- 
al of Diagnosis and Therapy. 16th ed. Ed. Robert Berkow. 
Rahway, NJ: Merck Research Laboratories, 1992. 


Rebecca J. Frey 


| Stress reduction 


Definition 


Stress is the body’s normal response to anything that 
disturbs its natural physical, emotional, or mental bal- 
ance. Stress reduction refers to various strategies that 
counteract this response and produce a sense of relax- 
ation and tranquility 


Purpose 


Although stress is a natural phenomenon of living, 
stress that is not controlled and that continues for a long 
period of time can seriously compromise health. For this 
reason, stress must be understood, managed and appro- 
priately reduced. Several very different strategies and 
therapies are available that help with relaxation and 
stress management. 


Precautions 


Stress reduction can only present a problem if an 
individual attributes an actual, serious condition or dis- 
ease to being simply a stress-related response and avoids 
consulting a physician. 
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Description 


Everyone encounters stress every day. Although 
most people think of it as something negative that hap- 
pens to them, in fact stress itself is really neither good 
nor bad but is neutral or nonspecific. Stress may be inter- 
nal (from within ourselves) or external (such as noise 
from the environment) and does not always result from 
something unpleasant. A certain amount of stress in our 
lives is actually essential to being sufficiently stimulated 
to meet the challenges of everyday life, but when stress is 
constant and acute, it can have dangerous consequences. 
Since stress is both natural and unavoidable, it is neces- 
sary to understand it and to learn how to deal with it, par- 
ticularly how to reduce it. 


The specific and immediate cause of stress is called 
the stressor. A stressor can be something dramatic or ter- 
rible, such as a violent experience or the death of a loved 
one, or it can be a positive and rewarding event, like mar- 
riage or a promotion. The stressor can be internal, such 
as feelings of guilt or anger felt in a relationship, or it can 
be external, such as a natural disaster or the ordinary rig- 
ors and frustrations of commuting. It can also have a 
physical source, like simple exercise or hard work, or it 
can be strictly mental, like worry. Our bodies react the 
same way physiologically no matter what the source and 
reasons for stress might be. 


From a physical standpoint, the body reacts to stress 
in a standard and predictable manner. When stress 
occurs, the brain immediately receives nerve impulses. 
These impulses initiate an automatic sequence carried 
out by the body’s sympathetic nervous system: it begins 
with stimulation of the brain’s hypothalamus, which 
sends nerve impulses to both the adrenal and the pituitary 
glands. Also called the “fight or flight” response, this 
automatic physiological process is known to have 
evolved in humans and animals to enable them to cope 
with sudden life-threatening emergencies. When faced 
with a major stressor, the body’s biochemistry instantly 
hurtles into a ready mode that marshals all the possible 
resources necessary to either escape or do battle. Thus, 
the adrenal glands located on top of the kidneys provide 
an instant surge of adrenaline, the body’s rocket fuel, 
quickening the heart rate and blood flow and providing 
every cell with extra oxygen. They also release cortisol 
or hydrocortisone, causing an increase in both amino 
acids (the building blocks of proteins) and blood sugar. 
These will be needed if tissue repair must take place. 
Finally, the pituitary gland at the base of the brain releas- 
es a variety of hormones, endorphins among them, that 
act as natural painkillers and permit the body to do things 
it ordinarily cannot do. Thus, at just about the same time 
a stressor is recognized by the body, the heart and breath- 
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Stress reduction 


ing rate spikes, the pupils dilate to let in more light, per- 
spiration increases and digestion slows, and the body is 
aroused, energized, and temporarily feels no pain. This 
sequence of events allows individuals to do whatever is 
required to save themselves, whether it is to flee from a 
predator or engage in combat and fend off an attack. 


While these automatic physiological responses 
served early man well and were essential to survival of 
the species, today’s men and women rarely must literally 
fight for their lives or dodge and elude a predator. Yet 
their bodies’ automatic response to stress has remained 
unchanged in a radically changed, modern world. 
Whether caveman or corporate executive, when the fight- 
or-flight response kicks in, a three-stage process begins. 
Stage one is the alarm stage in which the body releases 
hormones and prepares for extreme physical action. 
Resistance is stage two in which the body attempts to 
resist yet adapt to the stress and to repair any damage 
done. The final stage, exhaustion, occurs if the stress 
remains constant. It is especially dangerous since stage 
one’s physical response may begin all over again. The 
persistence of stress and stage three’s exhaustion is the 
point at which disease can occur. The body may then 
experience severe debilitating conditions like migraine, 
heart irregularities, and mental illness. The body’s func- 
tions may even shut down altogether. 


Although different individuals may have different 
levels of tolerance to stress, chronic stress will eventually 
wear down even the strongest of people. Prolonged stress 
can cause biochemical imbalances that weaken the 
immune system and invite serious illness. Overall, stress 
that persists is known to interfere with digestion and, 
more seriously, alter brain chemistry, create hormonal 
imbalances, increase heart rate, raise blood pressure, and 
negatively affect both metabolic and immune function. It 
is also important to recognize that although stress itself is 
not a disease, it can worsen any number of already seri- 
ous physical conditions. Many physicians feel that 
chronic stress can so overtax an individual’s physical 
resources and ways of coping that cancer, stroke, and 
heart disease can occur. While long-term stress can seri- 
ously affect one’s quality of life and lead to major, some- 
times fatal, diseases, prolonged stress also results in the 
everyday miseries of headache and allergy, digestive 
disorders and fatigue, irritable bladder and impotence, 
insomnia, anxiety, depression, and simple aches and 
pains. Researchers exploring the connection between 
stress and susceptibility to colds exposed stressed indi- 
viduals (who had experienced a death in the family, 
become divorced, or had recently moved) to cold viruses 
and then tested for antibodies a month later. Results indi- 
cated that severely stressed individuals were four times 
more likely to become infected. 
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It follows that if stress can cause or contribute to ill- 
ness, then reducing stress should have the opposite effect 
and perhaps even encourage healing. Probably the most 
important step toward reducing the stress in everyone’s 
life is to understand the nature of stress and to learn how 
to condition ourselves to be able to gain some control 
over it. Being able to recognize that we are stressed is 
probably the first step toward understanding. Of the 
many signs and symptoms that alert us, some are obvious 
and require only common sense to recognize. Short-term 
noticeable effects of stress include sweaty palms and 
other types of perspiration, dilated pupils, and difficulty 
in swallowing (“a lump in the throat”). Tightness in the 
chest is another stress signal as are stomach problems 
and some skin conditions. Stress that is the result of pro- 
longed anxiety (a sense of apprehension) often results in 
feelings of panic or actual trembling, fatigue, insomnia, 
and shortness of breath, heart palpitations and dizzi- 
ness, and sometimes simple irritability. Although none of 
these symptoms is pleasant, they are relatively minor 
compared to the silent but much more serious internal 
effects that can lead to immune-related disorders and 
even cancer and heart disease. 


Fortunately, stress and the negative effects it creates 
can be reduced by a wide variety of therapeutic 
approaches. When successfully applied, many of these 
therapies or strategies can both reduce stress and reverse 
its damage. Before selecting a particular therapy, it is 
important to be able distinguish bad or unhealthy stress 
from the type that is not bad. Researchers have found that 
the most important variable among types of stress is an 
individual’s sense of control in a given situation. The 
least harmful stress scenario is one in which an individ- 
ual has a sufficient degree of control or some idea of pre- 
dictability. Put simply, predictable pain is less stressful 
because individuals know when to relax (gaining relief 
from pain as well as protecting themselves from its dam- 
aging effects). But when individuals have no warning of 
pain, they are in a state of constant stress. An example 
from daily life might be the difference between the stress 
experienced by top executives who are in control of their 
fate and their middle-level managers who are not. The 
former can pick and choose when to enter or engage a 
stressful situation or problem, but the latter have no con- 
trol nor any ability to predict when such a situation will 
arise and are constantly on alert or in a state of anxiety. 


For those with little control over situations that make 
them anxious, there are basically two ways to deal with 
their stress. One is to remove or at least reduce the stres- 
sor, and the other is to increase their resistance to it. 
Although there are many strategies to achieve each of 
these, all of them can be reduced to some variation of a 
single, simple concept - relaxation. While there is no one 
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single technique or therapy for everyone to use to man- 
age and reduce stress, there is certainly some combina- 
tion of lifestyle change, diet, exercise, and relaxation that 
will allow all types of individuals to better manage the 
stress in their lives. Although relaxation is at the core of 
most stress reduction methods, it is not something that 
everyone can fully achieve without assistance and guid- 
ance. Interestingly, our modern life experiences often do 
not provide us with the coping skills needed to deal with 
stressful stimuli, and increasingly, people find that sim- 
ple relaxing is something that they must learn how to do. 


Fortunately, there are a number of relaxation therapies 
that enable the willing individual to achieve deep, benefi- 
cial relaxation. In fact, there are almost too many from 
which to choose. A 1997 book on stress remedies cowritten 
by the editors of Prevention magazine and published by 
Rodale Press is organized alphabetically and lists fifty-nine 
separate stress-reducing techniques and subjects, from 
Acceptance to Yoga. These and many other methods of 
reducing stress can be grouped into the following general 
categories: mind-body therapies, body work and movement 
therapies, and herbal-based diets and natural regimens. 
Many of the specific techniques in these categories can be 
part of a self-help or self-care approach, although some 
require the help of an experienced practitioner. 


Therapies that focus on the mind/body connection 
are based on the fact that thinking and emotions can have 
physical effects on the body. These techniques encourage 
the individual to take control and learning how to cope 
with stressors rather than trying to eliminate them. Such 
therapies range from individual counseling and medita- 
tion or involvement with a support group to the mystery 
of guided imagery and the technology of biofeedback. 
They all have the common goal of evoking the physio- 
logical relaxation response, in which a person can 
achieve such beneficial internal results as lowering blood 
pressure and decreasing gastric acid secretion. 


Body work and movement therapies include tech- 
niques ranging from dance therapy and the gentleness of 
massage to reflexology and the rigors of rolfing. Body 
work is based partly on the therapeutic power of human 
touch and can also include manipulation, realignment, and 
posture correction. Movement therapies are a particular 
form of physical exercise, although they attempt to do 
much more than simply get a person into shape. Most usu- 
ally emphasize the mind/body connection and strive to put 
people in better touch with both their bodies and their feel- 
ings. Body work and movement therapies can be as vigor- 
ous as deep tissue manipulation or as simple and minimal 
as the Alexander technique’s light posture corrections. 


Herbal remedies for stress are usually part of a larger 
system of natural, holistic medicine. Whether Chinese 
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traditional medicine, its counterpart from India, or the 
homeopathy of the West, all these systems of natural 
medicine have a holistic focus and emphasize the need 
for inner balance. All demonstrate how the individual’s 
physical, emotional, mental, and spiritual states are con- 
nected and use natural substances as part of the treatment 
for reducing stress. Such therapies range from the occa- 
sional purging (cleansing) of Ayurvedic medicine to the 
sleep-inducing properties of chamomile tea. They also 
can include the use of cayenne to relieve pain, fragrant 
essential oils from flowers to evoke a pleasing response 
and relieve tension, or aloe vera to soothe burned skin. 


A list of some of the more common therapies and 
techniques available for reducing stress includes: 


e Acupuncture. Insertion of needles at certain spots under 
the skin for the purpose of attaining balance by either 
releasing blocked energy or draining off excess energy. 


e Alexander technique. Improving the alignment of head, 
neck, and back claims to achieve efficient posture and 
movement. 


e Aromatherapy. Massage with essential oils from flow- 
ers claims to affect mood and produce a sense of well- 
being. 


e Art therapy. Creating something allows free expression 
and results in feelings of achievement and mood 
change. 


e Autogenic training therapy. A form of deep meditation 
or self-hypnosis. 


e Autosuggestion therapy. A form of verbal therapy 
involving repetition of a positive idea. 


e Ayurvedic medicine. A complete system of daily living 
based on awareness of one’s particular constitution. 


e Behavioral therapy. A variety of psychotherapies that 
are based on changing ourselves by retraining. 


e Bach Flower Therapy. Herbal remedies that are pre- 
pared from flowers acting energetically to soothe the 
mind and body. 


e Bioenergetics. A practice that encourages sudden 
release of tensions by crying or kicking. 


e Biofeedback. Monitoring rates of body functions and 
using data to influence and gain control over autonomic 
functions. 


e Breathing for relaxation. Stylized breathing technique 
to control and lower body functions. 


e Counseling. Working with a therapist trained in talking- 
based therapy. 


e Dance movement therapy. Freedom of expression 
through movement. 
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Stress reduction 


KEY TERMS 


Adrenal gland—A pair of glands that rest on the top 
of each kidney that produce steroids, such as sex 
hormones and those concerned with metabolic 
functions. 


Amino acid—Organic acids that are the main com- 
ponents of proteins and are synthesized by living 
cells. 


Antibody—A type of protein produced in the blood 
in response to a foreign substance that destroys the 
intruding substance; it is responsible for immunity. 


Chronic—Long-term or frequently recurring. 


Debilitating—Weakening, or reducing the strength 
of. 


Dilate—To enlarge, open wide, or distend. 


Endorphins—A group of proteins with powerful 
pain-killing properties that originate naturally in the 
brain. 


Holistic—That which pertains to the entire person, 
involving the body, mind, and spirit. 

Hydrocortisone—A steroid hormone produced by 
the adrenal glands that provides resistance to stress. 


Hypothalamus—A part of the brain that controls 
some of the body’s automatic regulatory functions. 


e Feldenkrais method. Slow, light movements alter habits 
and reeducate neuromuscular system. 


e Flotation therapy. Floating in a soundproof tank with no 
external stimulation. 


e Guided imagery. Creating a mental picture of what is 
desired. Also called Creative imagery or Visualization. 


e Herbal medicine. Uses substances derived from plants 
as treatment instead of synthetic drugs. 


e Homeopathy. Uses minute doses of plant, animal, and 
mineral substances to stimulate the body’s natural healing. 


e Hydrotherapy. Use of water internally and externally 
for healing purposes. 


e Hypnotherapy. Hypnosis in order to identify and 
release patterns that keep an individual from a personal 
balance point. 


e Kinesiology. Uses muscle testing to correct imbalances in 
the body’s “energy system.” Also called Touch for Health. 


e Massage. Use of touch and manipulation to soothe. Can 
also employ vigorous deep tissue manipulation. 
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Immune function—The state in which the body rec- 
ognizes foreign materials and is able to neutralize 
them before they can do any harm. 


Impotence—The inability of the male to engage in 
sexual intercourse because of insufficient erection. 


Insomnia—Inability to sleep under normal condi- 
tions. 


Metabolic function—Those processes necessary for 
the maintenance of a living organism. 


Neuromuscular—Relating to nerve and muscle or 
their interaction. 


Physiological—Dealing with the functions and 
processes of the body. 


Pituitary gland—A gland at the base of the brain 
responsible for growth, maturation, and reproduc- 
tion. 


Sympathetic nervous system—That part of the auto- 
nomic nervous system that affects contraction of 
muscles and blood vessels. Stimulation of this sys- 
tem by a stressor triggers the production of hor- 
mones that prepare the body for fight or flight 


Therapeutic—Curative or healing. 


e Meditation. Deep, relaxed, receptive, and focused con- 
centration on a single object, sound, or word. 


e Music therapy. Playing or listening to music to create 
an emotional reaction. 


e Naturopathy. A complete health care system that uses a 
variety of natural healing therapies. 


e Psychotherapy. A talking-based therapy with a mental 
health professional to get at the root of a conflict, modi- 
fy behavior and disruptive negative thought patterns. 


e Reflexology. Manipulation of zones of the feet that 
relate to the major organs, glands, and areas of the body. 


e Rolfing. Vigorous manipulation of the body’s connec- 
tive tissue to restore “balance.” 


e Shiatsu. Traditional Japanese finger pressure massage 
therapy. 


e Sound therapy. Uses sound waves to slow the body’s 
autonomic system. 


e Tai Chi Chuan. System of slow, continuous exercises 
based on rhythm and equilibrium. 
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e Yoga. System of exercises that combines certain posi- 
tions with deep breathing and meditation. 


These and many other techniques, systems, and thera- 
pies are available to the person searching for some way to 
reduce and manage the stress of everyday life. Some meth- 
ods are very simple and can be easily learned, while others 
are high-tech and often involve a practitioner. A search for 
common elements among most of these stress-reducing 
systems reveals several obvious strategies that nearly 
everyone can employ on their own. However, it is impor- 
tant to know and recognize the signals of stress. Further, it 
is easier to resist the negative effects of stress by eating 
properly and getting sufficient sleep and exercise. 


Nearly all stress-reducing systems are geared to 
evoking some degree of beneficial mind/body relaxation, 
and most include some version of the following: 


e mental time out 

e deep breathing 

e meditation and singular focus 
e gentle, repetitive exercise 


The best stress reduction system is the one that works 
for the individual. Whether stress can be relieved by 
laughter, mellow music, repetition of a single word, self- 
massage, vigorous activity, or simply by doing everyday 
chores in a mindful state of heightened awareness, it is 
important that stress be recognized and managed every 
day. Studies have shown that regular relaxation eventually 
makes the body less responsive to its stress hormones and 
acts as a sort of natural tranquilizer. People can build their 
own immune defense against the stress response. 


Risks 


All relaxation-based therapies to reduce stress are 
virtually free of serious risk. 


Normal results 


Learning how to manage stress has the short-term 
benefits of giving people some sense of control in their 
lives, providing them with positive coping strategies, and 
making them more relaxed and healthier. The long-term 
benefits can be a stronger immune system, proper hor- 
monal balance, and reduced susceptibility to serious, 
life-threatening diseases like heart disease and cancer. 


Resources 


BOOKS 

Alternative Healthcare. Ed. Nikki Bradford. San Diego: Thun- 
der Bay Press, 1997. 

The Burton Goldberg Group. Alternative Medicine: The Defin- 
itive Guide. Puyallup, WA: Future Medicine Publishing, 
Inc., 1993. 
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Chichester, Brian, and Perry Garfinkel. Stress Blasters. 
Emmaus, PA: Rodale Press Inc., 1997. 

Sherman, Carl. Stress Remedies. Emmaus, PA: Rodale Press, 
Inc., 1997. 

The Stress Factor. New York: Reader’s Digest Association, 
Inc., 1995. 


PERIODICALS 

Golin, Mark, Sharon Stocker, and Toby Hanlon. “Natural Tran- 
quilizers: Stress Relief That Works Round the Clock.” 
Prevention Magazine, Dec. 1995, 65-74. 

Jaret, Peter. “Going for the Bliss: You Don’t Have to Sweat to 
Reduce Stress.” Health, Nov./Dec. 1995, 83-88. 

Perlmutter, Cathy. “Take A Moment to Muse.” Prevention 
Magazine, June 1991, 38-41, 121. 

Rattenbury, Jeanne. “What? Me Relax?” Vegetarian Times, 
Mar. 1996, 74-80. 

Sharp, Katie. “Get Ready.Get Set. RELAX!” Current Health 2 
(Dec. 1996): 21-23. 
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NY 10703. (914) 963-1200. <http://www.stress.org>. 

Center for Mindfulness. University of Massachusetts Medical 
Center, 55 Lake Avenue North, Worcester, MA 01655. 
(508) 856-2656. <http://www.umassmed.edu/cfm>. 


Leonard C. Bruno, PhD 


i Stress test 


Definition 


Used to evaluate heart function, a stress test requires 
that a patient exercises on a treadmill or exercise bicycle 
while his or her heart rate, breathing, blood pressure, 
electrocardiogram (ECG), and feeling of well being are 
monitored. 


Purpose 


When the body is active, it requires more oxygen 
than when it is at rest, and, therefore, the heart has to 
pump more blood. Because of the increased stress on the 
heart, exercise can reveal coronary problems that are not 
apparent when the body is at rest. This is why the stress 
test, though not perfect, remains the best initial, noninva- 
sive, practical coronary test. 


The stress test helps doctors determine how well the 
heart handles the increased demands imposed by physi- 
cal activity. It is particularly useful for evaluating possi- 
ble coronary artery disease, detecting inadequate sup- 
ply of oxygen-rich blood to the tissues of the heart mus- 
cle (ischemia), and determining safe levels of exercise in 
people with existing heart disease. 
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Stress test 


Precautions 


The exercise stress test carries a very slight risk (1 in 
100,000) of causing a heart attack. For this reason, the 
exercise stress test should be attended by a health care 
professional with a defibrillator and other emergency 
equipment on standby. 


The patient must be aware of the symptoms of a 
heart attack and stop the test if he or she develops any of 
the following symptoms: 


e an unsteady gait 

e confusion 

e skin is grayish or cold and clammy 
e dizziness or fainting 

¢ a drop in blood pressure 

e chest pain (angina) 


e irregular heart beat (cardiac arrhythmias) 


Description 


The technician affixes electrodes to specific areas of 
the patient’s chest, using special adhesive patches with a 
special gel that conducts electrical impulses. Typically, 
electrodes are placed under each collarbone and each 
bottom rib, and six electrodes are placed across the chest 
in a rough outline of the heart. Then the technician 
attaches wires from the electrodes to an ECG, which 
records the electrical activity picked up by the electrodes. 


The technician runs resting ECG tests while the 
patient is lying down, then standing up, and then breath- 
ing heavily for half a minute. These tests can later be 
compared with the ECG tests performed while the patient 
is exercising. The patient’s blood pressure is taken and the 
blood pressure cuff is left in place, so that blood pressure 
can be measured periodically throughout the test. 


The patient begins riding a stationary bicycle or 
walking on a treadmill. Gradually the intensity of the 
exercise is increased. For example, if the patient is walk- 
ing on a treadmill, the speed of the treadmill increases 
and the treadmill is tilted upward to simulate an incline. 
If the patient is on an exercise bicycle, the resistance or 
“drag” is gradually increased. The patient continues 
exercising at increasing intensity until he or she reaches 
his or her target heart rate (generally set at a minimum of 
85% of the maximal predicted heart rate based on the 
patient’s age) or experiences severe fatigue, dizziness, or 
chest pain. During this time, the patient’s heart rate, ECG 
pattern, and blood pressure are continually monitored. 


In some cases, other tests, such as echocardiography 
or thallium scanning, are also used in conjunction with the 
exercise stress test. For instance, recent studies suggest 
that women have a high rate of false negatives (results 
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showing no problem when one exists) and false positives 
(results showing a problem when one does not exist) with 
the stress test. They may benefit from another test, such as 
exercise echocardiography. People who are unable to exer- 
cise may be injected with drugs that mimic the effects of 
exercise on the heart and given a thallium scan, which can 
detect the same abnormalities that an exercise test can. 


Preparation 


Patients are usually instructed not to eat or smoke 
for several hours before the test. They should also tell the 
doctor about any medications they are taking. They 
should wear comfortable sneakers and exercise clothing. 


Aftercare 


After the test, the patient should rest until blood 
pressure and heart rate return to normal. If all goes well, 
and there are no signs of distress, the patient may return 
to his or her normal daily activities. 


Risks 


There is a very slight risk of a heart attack from the 
exercise, as well as cardiac arrhythmia (irregular heart 
beats), angina, or cardiac arrest (about one in 100,000). 


Normal results 


A normal result of an exercise stress test shows nor- 
mal electrocardiogram tracings and heart rate, blood 
pressure within the normal range, and no angina, unusual 
dizziness, or shortness of breath. 


Abnormal results 


A number of abnormalities may show up on an exer- 
cise stress test. An abnormal electrocardiogram (ECG) 
may indicate deprivation of oxygen-rich blood to the heart 
muscle (ST wave segment depression, for example), heart 
rhythm disturbances, or structural abnormalities of the 
heart, such as overgrowth of muscle (hypertrophy). If the 
blood pressure rises too high or the patient experiences 
distressing symptoms during the test, the heart may be 
unable to handle the increased workload. Stress test abnor- 
malities usually require further evaluation and therapy. 


Resources 


BOOKS 
The Patient's Guide to Medical Tests. Ed. Barry L. Zaret, et al. 
Boston: Houghton Mifflin, 1997. 


PERIODICALS 
“Cardiac Stress Testing: New Variations on an Old Theme.” 
Harvard Men’s Health Watch 1 (Mar. 1997): 10-4. 
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KEY TERMS 


Angina—Chest pain from a poor blood supply to 
the heart muscle due to narrowing of the coronary 
arteries. 


Cardiac arrhythmia—An irregular heart rate or 
rhythm. 


Coronary arteries—Two arteries that branch off 
from the aorta and supply blood to the heart. 


Defibrillator—A device that delivers an electric 
shock to the heart muscle through the chest wall 
in order to restore a normal heart rate. 


False negative—Test results showing no problem 
when one exists. 


False positive—Test results showing a problem 
when one does not exist. 


Hypertrophy—tThe overgrowth of muscle. 


Ischemia—Dimished supply of oxygen-rich blood 
to an organ or area of the body. 


Castleman, Michael. “Is It Time for a Stress Test?” The Walk- 
ing Magazine, Aug. 1995, 20-23. 

“Exercise Stress Test.” Mayo Clinic Health Letter 17 (Nov. 
1994): 6-7. 

“Going Somewhere Fast: Heart Test May Spare Extra Proce- 
dures.” Prevention Magazine, 1 Aug. 1996, 49-50. 

Merrill, Jim. “Don’t Sweat a Stress Test.” Diabetes Forecast 
(Oct. 1996): 32-36. 

Patlak, Margie. “Women and Heart Disease.” FDA Consumer 
(Nov. 1994): 32-36. 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Heart, Lung and Blood Institute. P.O. Box 30105, 
Bethesda, MD 20824-0105. (301) 251-1222. <http:// 
www.nhibi.nih.gov>. 


Robert Scott Dinsmoor 


fl Stridor 


Definition 


Stridor is a term used to describe noisy breathing in 
general, and to refer specifically to a high-pitched crow- 
ing sound associated with croup, respiratory infection, 
and airway obstruction. 
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Description 

Stridor occurs when erratic air currents attempt to 
force their way through breathing passages narrowed by: 
e illness 
e infection 
e the presence of foreign objects 
e throat abnormalities 


Stridor can usually be heard from a distance but is 
sometimes audible only during deep breathing. Someone 
who has stridor may crow and wheeze when: 


e inhaling 
e exhaling 
e inhaling and exhaling 


Most common in young children, whose naturally 
small airways are easily obstructed, stridor can be a 
symptom of a life-threatening respiratory emergency. 


Causes and symptoms 


During childhood, stridor is usually caused by infec- 
tion of the cartilage flap (epiglottis) that covers the open- 
ing of the windpipe to prevent choking during swallow- 
ing. It can also be caused by a toy or other tiny object the 
child has tried to swallow. 


Laryngomalacia is a common cause of a rapid, low- 
pitched form of stridor that may be heard when a baby 
inhales. This harmless condition does not require med- 
ical attention. It usually disappears by the time the child 
is 18 months old. 


The most common causes of stridor in adults are: 
e abscess or swelling of the upper airway 
¢ paralysis or malfunction of the vocal cords 
* tumor 
Other common causes of stridor include: 
e enlargement of the thyroid gland (goiter) 
e swelling of the voice box (largyngeal edema) 
* narrowing of the windpipe (tracheal stenosis) 


When stridor is caused by a condition that slowly 
narrows the airway, crowing and wheezing may not 
develop until the obstruction has become severe. 


Diagnosis 
When stridor is present in a newborn, pediatricians 
and neonatologists look for evidence of: 


e heart defects inherent at birth (congenital) 
e neurological disorders 


e General toxicity 
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Stroke 


If examinations do not reveal the reasons for the 
baby’s noisy breathing, the air passages are assumed to 
be the cause of the problem. 


Listening to an older child or adult breathe usually 
enables pediatricians, family physicians, and pulmonary 
specialists to estimate where an airway obstruction is 
located. The extent of the obstruction can be calculated 
by assessing the patient’s: 


e complexion 

e chest movements 
breathing rate 

e level of consciousness 


X rays and direct examination of the voice box (lar- 
ynx) and breathing passages indicate the exact location 
of the obstruction or inflammation. Flow-volume loops 
and pulse oximetry are diagnostic tools used to measure 
how much air flows through the breathing passages, and 
how much oxygen those passages contain. 


Pulmonary function tests may also be performed. 


Treatment 


The cause of this condition determines the way it is 
treated. 


Life-threatening emergencies may require: 


The insertion of a breathing tube through the mouth and 
nose (tracheal intubation) 


¢ The insertion of a breathing tube directly into the wind- 
pipe (tracheostomy). 


Resources 


BOOKS 

Berkow, Robert, ed. The Merck Manual of Medical Informa- 
tion: Home Edition. Whitehouse Station, NJ: Merck & 
Co., Inc., 1997. 

Clayman, Charles B., ed. The American Medical Association 
Encyclopedia of Medicine. New York: Random House, 1989. 

Dershewitz, Robert A., ed. Ambulatory Pediatric Care. 
Philadelphia: J. B. Lippincott Co., 1993. 

Pierson, David J., ed. Foundations of Respiratory Care. New 
York: Churchill Livingstone, 1992. 


Maureen Haggerty 


i Stroke 


Definition 


A stroke is the sudden death of brain cells in a local- 
ized area due to inadequate blood flow. 
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Description 


A stroke occurs when blood flow is interrupted to 
part of the brain. Without blood to supply oxygen and 
nutrients and to remove waste products, brain cells 
quickly begin to die. Depending on the region of the 
brain affected, a stroke may cause paralysis, speech 
impairment, loss of memory and reasoning ability, coma, 
or death. A stroke is also sometimes called a brain attack 
or a cerebrovascular accident (CVA). 


Some important stroke statistics: 


e more than half a million people in the United States 
experience a new or recurrent stroke each year 


e stroke is the third leading cause of death in the United 
States and the leading cause of disability 


e stroke kills about 150,000 Americans each year, or 
almost one out of three stroke victims 


e three million Americans are currently permanently dis- 
abled from stroke 


e in the United States, stroke costs about $30 billion per 
year in direct costs and loss of productivity 


e two-thirds of strokes occur in people over age 65 


e strokes affect men more often than women, although 
women are more likely to die from a stroke 


e strokes affect blacks more often than whites, and are 
more likely to be fatal among blacks 


Stroke is a medical emergency requiring immediate 
treatment. Prompt treatment improves the chances of sur- 
vival and increases the degree of recovery that may be 
expected. A person who may have suffered a stroke 
should be seen in a hospital emergency room without 
delay. Treatment to break up a blood clot, the major 
cause of stroke, must begin within three hours of the 
stroke to be effective. Improved medical treatment of all 
types of stroke has resulted in a dramatic decline in death 
rates in recent decades. In 1950, nine in ten died from 
stroke, compared to slightly less than one in three today. 


Causes and symptoms 
Causes 


There are four main types of stroke. Cerebral throm- 
bosis and cerebral embolism are caused by blood clots 
that block an artery supplying the brain, either in the 
brain itself or in the neck. These account for 70-80% of 
all strokes. Subarachnoid hemorrhage and intracere- 
bral hemorrhage occur when a blood vessel bursts 
around or in the brain. 


Cerebral thrombosis occurs when a blood clot, or 
thrombus, forms within the brain itself, blocking the flow 
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of blood through the affected vessel. Clots most often 
form due to “hardening” (atherosclerosis) of brain arter- 
ies. Cerebral thrombosis occurs most often at night or 
early in the morning. Cerebral thrombosis is often pre- 
ceded by a transient ischemic attack, or TIA, some- 
times called a “mini-stroke.” In a TIA, blood flow is tem- 
porarily interrupted, causing short-lived stroke-like 
symptoms. Recognizing the occurrence of a TIA, and 
seeking immediate treatment, is an important step in 
stroke prevention. 


Cerebral embolism occurs when a blood clot from 
elsewhere in the circulatory system breaks free. If it 
becomes lodged in an artery supplying the brain, either 
in the brain or in the neck, it can cause a stroke. The most 
common cause of cerebral embolism is atrial fibrillation, 
a disorder of the heart beat. In atrial fibrillation, the 
upper chambers (atria) of the heart beat weakly and 
rapidly, instead of slowly and steadily. Blood within the 
atria is not completely emptied. This stagnant blood may 
form clots within the atria, which can then break off and 
enter the circulation. Atrial fibrillation is a factor in about 
15% of all strokes. The risk of a stroke from atrial fibril- 
lation can be dramatically reduced with daily use of anti- 
coagulant medication. 


Hemorrhage, or bleeding, occurs when a blood ves- 
sel breaks, either from trauma or excess internal pres- 
sure. The vessels most likely to break are those with pre- 
existing defects such as an aneurysm. An aneurysm is a 
“pouching out” of a blood vessel caused by a weak arter- 
ial wall. Brain aneurysms are surprisingly common. 
According to autopsy studies, about 6% of all Ameri- 
cans have them. Aneurysms rarely cause symptoms until 
they burst. Aneurysms are most likely to burst when 
blood pressure is highest, and controlling blood pressure 
is an important preventive strategy. 


Intracerebral hemorrhage affects vessels within the 
brain itself, while subarachnoid hemorrhage affects arter- 
ies at the brain’s surface, just below the protective arach- 
noid membrane. Intracerebral hemorrhages represent 
about 10% of all strokes, while subarachnoid hemor- 
rhages account for about 7%. 


In addition to depriving affected tissues of blood 
supply, the accumulation of fluid within the inflexible 
skull creates excess pressure on brain tissue, which can 
quickly become fatal. Nonetheless, recovery may be 
more complete for a person who survives hemorrhage 
than for one who survives a clot, because the blood 
deprivation effects are usually not as severe. 


Death of brain cells triggers a chain reaction in 
which toxic chemicals created by cell death affect other 
nearby cells. This is one reason why prompt treatment 
can have such a dramatic effect on final recovery. 
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Risk factors 


Risk factors for stroke involve age, sex, heredity, 
predisposing diseases or other medical conditions, and 
lifestyle choices: 


e Age and sex. The risk of stroke increases with increas- 
ing age, doubling for each decade after age 55. Men are 
more likely to have a stroke than women. 


Heredity. Blacks, Asians, and Hispanics all have higher 
rates of stroke than do whites, related partly to higher 
blood pressure. People with a family history of stroke 
are at greater risk. 


Diseases. Stroke risk is increased for people with dia- 
betes, heart disease (especially atrial fibrillation), high 
blood pressure, prior stroke, or TIA. Risk of stroke 
increases tenfold for someone with one or more TIAs. 


Other medical conditions. Stroke risk increases with 
obesity, high blood cholesterol level, or high red blood 
cell count. 


Lifestyle choices. Stroke risk increases with cigarette 
smoking (especially if combined with the use of oral 
contraceptives), low level of physical activity, alcohol 
consumption above two drinks per day, or use of 
cocaine or intravenous drugs. 


Symptoms 


Symptoms of an embolic stroke usually come on 
quite suddenly and are at their most intense right from 
the start, while symptoms of a thrombotic stroke come 
on more gradually. Symptoms may include: 


¢ blurring or decreased vision in one or both eyes 


e severe headache, often described as “the worst head- 
ache of my life” 


e weakness, numbness, or paralysis of the face, arm, or 
leg, usually confined to one side of the body 


e dizziness, loss of balance or coordination, especially 
when combined with other symptoms 


Diagnosis 


The diagnosis of stroke is begun with a careful med- 
ical history, especially concerning the onset and distribu- 
tion of symptoms, presence of risk factors, and the exclu- 
sion of other possible causes. A brief neurological exam is 
performed to identify the degree and location of any 
deficits, such as weakness, incoordination, or visual losses. 


Once stroke is suspected, a computed tomography 
scan (CT scan) or magnetic resonance imaging (MRI) 
scan is performed to distinguish a stroke caused by blood 
clot from one caused by hemorrhage, a critical distinc- 
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A hemorrhagic stroke occurs 
when a blood vessel ruptures 
within the brain. 


A thombotic stroke occurs 
when a blood clot blocks 
a cerebral artery. 


A hemorrhagic stroke (left) compared to a thrombotic stroke (right). (Illustration by Hans & Cassady, Inc.) 


tion that guides therapy. Blood and urine tests are done 
routinely to look for possible abnormalities. 


Other investigations that may be performed to guide 
treatment include an electrocardiogram, angiography, 
ultrasound, and electroencephalogram. 


Treatment 
Emergency treatment 


Emergency treatment of stroke from a blood clot is 
aimed at dissolving the clot. This “thrombolytic therapy” 
is currently performed most often with tissue plasmino- 
gen activator, or t-PA. t-PA must be administered within 
three hours of the stroke event. Therefore, patients who 
awaken with stroke symptoms are ineligible for t-PA ther- 
apy, as the time of onset cannot be accurately determined. 
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t-PA therapy has been shown to improve recovery and 
decrease long-term disability in selected patients. t-PA 
therapy carries a 6.4% risk of inducing a cerebral hemor- 
rhage, and is not appropriate for patients with bleeding 
disorders, very high blood pressure, known aneurysms, 
any evidence of intracranial hemorrhage, or incidence of 
stroke, head trauma, or intracranial surgery within the 
past three months. Patients with clot-related (thrombotic 
or embolic) stroke who are ineligible for t-PA treatment 
may be treated with heparin or other blood thinners, or 
with aspirin or other anti-clotting agents in some cases. 


Emergency treatment of hemorrhagic stroke is 
aimed at controlling intracranial pressure. Intravenous 
urea or mannitol plus hyperventilation is the most com- 
mon treatment. Corticosteroids may also be used. 
Patients with reversible bleeding disorders, such as those 


GALE ENCYCLOPEDIA OF MEDICINE 2 


due to anticoagulant treatment, should have these bleed- 
ing disorders reversed, if possible. 


Surgery for hemorrhage due to aneurysm may be 
performed if the aneurysm is close enough to the cranial 
surface to allow access. Ruptured vessels are closed off 
to prevent rebleeding. For aneurysms that are difficult to 
reach surgically, endovascular treatment may be used. In 
this procedure, a catheter is guided from a larger artery 
up into the brain to reach the aneurysm. Small coils of 
wire are discharged into the aneurysm, which plug it up 
and block off blood flow from the main artery. 


Rehabilitation 


Rehabilitation refers to a comprehensive program 
designed to regain function as much as possible and com- 
pensate for permanent losses. Approximately 10% of 
stroke survivors are without any significant disability and 
able to function independently. Another 10% are so severe- 
ly affected that they must remain institutionalized for 
severe disability. The remaining 80% can return home with 
appropriate therapy, training, support, and care services. 


Rehabilitation is coordinated by a team of medical 
professionals and may include the services of a neurolo- 
gist, a physician who specializes in rehabilitation medi- 
cine (physiatrist), a physical therapist, an occupational 
therapist, a speech-language pathologist, a nutritionist, a 
mental health professional, and a social worker. Rehabil- 
itation services may be provided in an acute care hospi- 
tal, rehabilitation hospital, long-term care facility, outpa- 
tient clinic, or at home. 


The rehabilitation program is based on the patient’s 
individual deficits and strengths. Strokes on the left side 
of the brain primarily affect the right half of the body, 
and vice versa. In addition, in left brain dominant people, 
who constitute a significant majority of the population, 
left brain strokes usually lead to speech and language 
deficits, while right brain strokes may affect spatial per- 
ception. Patients with right brain strokes may also deny 
their illness, neglect the affected side of their body, and 
behave impulsively. 


Rehabilitation may be complicated by cognitive 
losses, including diminished ability to understand and 
follow directions. Poor results are more likely in patients 
with significant or prolonged cognitive changes, sensory 
losses, language deficits, or incontinence. 


PREVENTING COMPLICATIONS. Rehabilitation begins 
with prevention of stroke recurrence and other medical 
complications. The risk of stroke recurrence may be 
reduced with many of the same measures used to prevent 
stroke, including quitting smoking and controlling blood 
pressure. 
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One of the most common medical complications fol- 
lowing stroke is deep venous thrombosis, in which a clot 
forms within a limb immobilized by paralysis. Clots that 
break free often become lodged in an artery feeding the 
lungs. This type of pulmonary embolism is a common 
cause of death in the weeks following a stroke. Resuming 
activity within a day or two after the stroke is an impor- 
tant preventive measure, along with use of elastic stock- 
ings on the lower limbs. Drugs that prevent clotting may 
be given, including intravenous heparin and oral warfarin. 


Weakness and loss of coordination of the swallow- 
ing muscles may impair swallowing (dysphagia), and 
allow food to enter the lower airway. This may lead to 
aspiration pneumonia, another common cause of death 
shortly after a stroke. Dysphagia may be treated with 
retraining exercises and temporary use of pureed foods. 


Depression occurs in 30-60% of stroke patients. 
Antidepressants and psychotherapy may be used in com- 
bination. 


Other medical complications include urinary tract 
infections, pressure ulcers, falls, and seizures. 


TYPES OF REHABILITATIVE THERAPY. Brain tissue 
that dies in a stroke cannot regenerate. In some cases, the 
functions of that tissue may be performed by other brain 
regions after a training period. In other cases, compen- 
satory actions may be developed to replace lost abilities. 


Physical therapy is used to maintain and restore 
range of motion and strength in affected limbs, and to 
maximize mobility in walking, wheelchair use, and 
transferring (from wheelchair to toilet or from standing 
to sitting, for instance). The physical therapist advises on 
mobility aids such as wheelchairs, braces, and canes. In 
the recovery period, a stroke patient may develop muscle 
spasticity and contractures, or abnormal contractions. 
Contractures may be treated with a combination of 
stretching and splinting. 


Occupational therapy improves self-care skills such 
as feeding, bathing, and dressing, and helps develop 
effective compensatory strategies and devices for activi- 
ties of daily living. A speech-language pathologist focus- 
es on communication and swallowing skills. When dys- 
phagia is a problem, a nutritionist can advise alternative 
meals that provide adequate nutrition. 


Mental health professionals may be involved in the 
treatment of depression or loss of thinking (cognitive) 
skills. A social worker may help coordinate services and 
ease the transition out of the hospital back into the home. 
Both social workers and mental health professionals may 
help counsel the patient and family during the difficult 
rehabilitation period. Caring for a person affected with 
stroke requires learning a new set of skills and adapting 
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to new demands and limitations. Home caregivers may 
develop stress, anxiety, and depression. Caring for the 
caregiver is an important part of the overall stroke treat- 
ment program. 


Support groups can provide an important source of 
information, advice, and comfort for stroke patients and 
for caregivers. Joining a support group can be one of the 
most important steps in the rehabilitation process. 


Prognosis 


Stroke is fatal for about 27% of white males, 52% of 
black males, 23% of white females, and 40% of black 
females. Stroke survivors may be left with significant 
deficits. Emergency treatment and comprehensive rehabili- 
tation can significantly improve both survival and recovery. 


Prevention 


Damage from stroke may be significantly reduced 
through emergency treatment. Knowing the symptoms of 
stroke is as important as knowing those of a heart 
attack. Patients with stroke symptoms should seek emer- 
gency treatment without delay, which may mean dialing 
911 rather than their family physician. 


The risk of stroke can be reduced through lifestyle 
changes: 


e stop smoking 

* control blood pressure 

e get regular exercise 

e keep body weight down 

e avoid excessive alcohol consumption 


e get regular checkups and follow the doctor’s advice 
regarding diet and medicines 


Treatment of atrial fibrillation may significantly 
reduce the risk of stroke. Preventive anticoagulant thera- 
py may benefit those with untreated atrial fibrillation. 
Warfarin (Coumadin) has proven to be more effective 
than aspirin for those with higher risk. 


Screening for aneurysms may be an effective pre- 
ventive measure in those with a family history of 
aneurysms or autosomal polycystic kidney disease, 
which tends to be associated with aneurysms. 


Resources 


BOOKS 

Caplan, L. R., M. L. Dyken, and J. D. Easton. American Heart 
Association Family Guide to Stroke Treatment, Recovery, 
and Prevention. New York: Times Books, 1996. 

Warlow, C. P., et al. Stroke: A Practical Guide to Management. 
Boston: Blackwell Science, 1996. 
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KEY TERMS 


Aneurysm—A pouchlike bulging of a blood ves- 
sel. Aneurysms can rupture, leading to stroke. 


Atrial fibrillation—A disorder of the heart beat 
associated with a higher risk of stroke. In this dis- 
order, the upper chambers (atria) of the heart do 
not completely empty when the heart beats, which 
can allow blood clots to form. 


Cerebral embolism—A blockage of blood flow 
through a vessel in the brain by a blood clot that 
formed elsewhere in the body and traveled to the 
brain. 


Cerebral thrombosis—A blockage of blood flow 
through a vessel in the brain by a blood clot that 
formed in the brain itself. 


Intracerebral hemorrhage—A cause of some 
strokes in which vessels within the brain begin 
bleeding. 


Subarachnoid hemorrhage—A cause of some 
strokes in which arteries on the surface of the 
brain begin bleeding. 


Tissue plasminogen activator (tPA)—A substance 
that is sometimes given to patients within three 
hours of a stroke to dissolve blood clots within the 
brain. 


Weiner F., M. H. M. Lee, and H. Bell. Recovering at Home 
After a Stroke: A Practical Guide for You and Your Family. 
Los Angeles: The Body Press/Perigee Books, 1994. 


PERIODICALS 

Selman, W. R., R. Tarr, and D. M. D. Landis. “Brain Attack: 
Emergency Treatment of Ischemic Stroke.” American 
Family Physician 55 (June 1997): 2655-2662. 

Wolf, P. A., and D. E. Singer. “Preventing Stroke in Atrial Fib- 
rillation.” American Family Physician (Dec. 1997). 


ORGANIZATIONS 

American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 

National Stroke Association. 9707 E. Easter Lane, Englewood, 
Co 80112. (800) 787-6537. <http://www.stroke.org>. 


Richard Robinson 


Strongyloidiasis see Threadworm infection 
Structural integration see Rolfing 
Stupor see Coma 
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i Stuttering 


Definition 


Stuttering is a speech problem characterized by rep- 
etitions, pauses, or drawn out syllables, words, and 
phrases. Stutterers are different than people experiencing 
normal fluency problems because a stutterer’s disfluency 
is more severe and consistent than that of people who do 
not stutter. 


Description 


Normal language development in a child can include 
a period of disfluency. Children might repeat syllables or 
words once or twice. Sometimes, children experiencing 
normal disfluencies hesitate during speech or use fillers, 
including “um,” with frequency. These developmental 
problems usually happen between one and five years of 
age. Often, parents are concerned about the disfluency 
they hear in their children. In fact, about 25% of all chil- 
dren experience speech disfluencies during development 
concern their parents because of their severity. 


A child with mild stuttering, however, will repeat 
sounds more than twice. Parents and teachers often 
notice the child’s facial muscles become tense and he or 
she might struggle to speak. The child’s voice pitch 
might rise with repetitions, and some children experi- 
ence occasional periods when airflow or voice stops for 
seconds at a time. Children with more severe stuttering 
stutter through more than 10% of their speech. This 
child exhibits considerable tension and tries to avoid 
stuttering by using different words. In these children, 
complete blocks of speech are more common than repe- 
titions or prolongations, during which children lengthen 
syllables or words. 


Stuttering usually begins in childhood when the 
child is developing language skills, and it rarely develops 
in adulthood with only 1% of the population affected by 
the disorder. Stuttering does not affect intelligence. Teens 
often experience more noticeable problems with stutter- 
ing as they enter the dating scene and increase their 
social interactions. Stuttering can severely affect one’s 
life. Often, adults who are concerned about stuttering 
choose their careers based on the disability. 


The degree of stuttering is often inconsistent. Stut- 
terers can be fluent in some situations. Many find that 
they stop stuttering when singing or doing other activi- 
ties involving speech. Some have good and bad days 
when it comes to stuttering. On good days, a stutterer 
might be able to talk fluently using words that usually 
cause him to repeat, pause or prolongate sounds, sylla- 
bles, parts of words, entire words or phrases. 
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Causes and symptoms 


There is no known cause of stuttering. Some believe 
that it has a physical cause and that it might be related to 
a breakdown in the neurological system. Stuttering starts 
early in life and often is inherited. Brain scan research 
has revealed that there might be abnormalities in the 
brains of stutterers, while they are stuttering. Myths 
about why stuttering occurs abound. Some cultures 
believe that stuttering is caused by emotional problems, 
tickling an infant too much or because a mother ate 
improperly during breastfeeding. None have been proven 
to be true. It is believed that some drugs might induce 
stuttering-like conditions. These include antidepressants, 
antihistamines, tranquilizers and selective serotonin 
reuptake inhibitors. 


Diagnosis 


Speech and language therapists diagnose stuttering 
by asking stutterers to read out loud, pronounce specific 
words, and talk. Some also order hearing tests. The tests 
will determine whether or not a person needs speech 
therapy. 


Treatment 


Researchers don’t understand what causes stuttering. 
However, progress has been made into what contributes 
to the development of the disability and, therefore, in 
some cases it can be prevented in childhood with the help 
of therapy early on. Therapy can help people of all ages 
suffering from the speech disability. While not an 
overnight cure, therapy can offer positive results and 
more fluent speech patterns. The goals of therapy are to 
reduce stuttering frequency, decrease the tension and 
struggle of stuttering, become educated about stuttering, 
and learn to use effective communications skills, such as 
making eye contact, to further enhance speech. The thera- 
py focuses on helping stutterers to discover easier and dif- 
ferent ways of producing sounds and expressing thoughts. 
The success of therapy depends largely on the stutterer’s 
willingness to work at getting better. 


The duration of stuttering therapy needed varies 
among stutterers. Sometimes, it helps stutterers if they 
have therapy intermittently throughout their lives. 


Parents, teachers and others can do things to help 
ease stuttering. These include: talking slowly, but nor- 
mally, clearly, and in a relaxed manner to a stutterer; 
answering questions after a pause to encourage a relaxed 
transaction; trying not to make stuttering worse by get- 
ting annoyed by a person’s stuttering; giving stutterers 
reassurance about their stuttering; and encouraging the 
stutterer to talk about his or her stuttering. 
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Subacute sclerosing panencephalitis 


KEY TERMS 


Antipsychotics—A class of drugs used to treat psy- 
chotic or neurotic behavior. 


Disfluency—An interruption in speech flow. 


Neuroleptics—Antipsychotic drugs that affect psy- 
chomotor activity. 


Electronic fluency aids help some stutterers when 
used as an adjunct to therapy. Medications, such as 
antipsychotics and neuroleptics, have been used to treat 
stuttering with limited success. 


Alternative treatment 


Some use relaxation techniques to help their stuttering. 


Prognosis 


More than three million Americans stutter and four 
times more males are affected than females. Winston 
Churchill, Marilyn Monroe, Carly Simon, James Earl 
Jones and King George VI are among the many people 
who stuttered but went on to live successful professional 
lives. Decades of research have yielded no answers to the 
causes of stuttering; still much has been learned about 
what contributes to stuttering’s development and how to 
prevent it in children. People who stutter can get better 
through therapy. 


Prevention 


New and exciting developments are occurring in 
researchers’ understanding of the genetics of stuttering. 
Researchers are finding the locations of genes that predis- 
pose people to stuttering. While genetic factors will not 
explain all stuttering, genetics will help to uncover the dis- 
ability’s causes. Speech therapy, especially that performed 
at a young age, can stop the progression of stuttering. 


Resources 


ORGANIZATIONS 

The National Stuttering Foundation of America. (800) 992- 
9392. <http://www.stutteringhelp.org>. 

National Stuttering Project. John Ahlbach, Executive Director. 
5100 East La Palma Ave., Suite 208 Anaheim Hills, CA 
92807. (800) 364-1677. <http://www.mankato.msus.edu/ 
dept/comdis/kuster/Infostuttering/ExecDirNSP.html>. 


OTHER 
“Stuttering.” The Nemours Foundation, KidsHealth.org. 
<http://kidshealth.org>. 
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The Stuttering Home Page. Minnesota State University, 
Mankato. <http://www.mandato.msus.edu/deprt/comdis/ 
kuster/stutter.html>. 

“What is Stuttering?” Robert W. Quesal, PhD, Professor and 
Program Director. Communications Sciences and Disor- 
ders. Western Illinois University. <http://www.wiu.edu>. 


Lisette Hilton 


Stye see Eyelid disorders 


i Subacute sclerosing 


panencephalitis 
Definition 


Subacute sclerosing panencephalitis is a rare, pro- 
gressive brain disorder caused by an abnormal immune 
response to the measles virus. 


Description 


This fatal condition is a complication of measles, 
and affects children and young adults before the age of 
20. It usually occurs in boys more often than in girls, but 
is extremely rare, appearing in only one out of a million 
cases of measles. 


Causes and symptoms 


Experts believe this condition is a form of measles 
encephalitis (swelling of the brain), caused by an improp- 
er response by the immune system to the measles virus. 


The condition begins with behavioral changes, 
memory loss, irritability, and problems with school 
work. As the neurological damage increases, the child 
experiences seizures, involuntary movements, and fur- 
ther neurological deterioration. Eventually, the child 
starts suffering from progressive dementia. The optic 
nerve begins to shrink and weaken (atrophy) and subse- 
quently the child becomes blind. 


Diagnosis 

Blood tests and spinal fluid reveal high levels of 
antibodies to measles virus, and there is a characteristi- 
cally abnormal electroencephalogram (EEG), or brain 
wave test. Typically, there is a history of measles infec- 
tion two to ten years before symptoms begin. 


Treatment 


There is no standard treatment, and a number of 
antiviral drugs have been tested with little success. 
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KEY TERMS 


Measles encephalitis—A serious complication of 
measles occurring in about one out of every 1,000 
cases, causing headache, drowsiness, and vomit- 
ing seven to ten days after the rash appears. 
Seizures and coma can follow, which may lead to 
retardation and death. 


Treatment of symptoms, including the use of anticon- 
vulsant drugs, can be helpful. 


Prognosis 


While there may be periodic remissions during the 
course of this disease, it is usually fatal (often from 
pneumonia) within one to three years after onset. 


Resources 


BOOKS 

Adams, R. D., and M. Victor, eds. Principles of Neurology. 5th 
ed. New York: McGraw-Hill, 1993. 

Thoene, Jess G., and Nancy P. Coker, eds. Physician’s Guide to 
Rare Diseases. 2nd ed. Montvale, NJ: Dowden Publishing 
Co., 1997. 


PERIODICALS 

Frank, J., et al. “SSPE: But We Thought Measles was Gone!” 
Journal of Pediatric Nursing 6, no.2 (Apr. 1991): 87-92. 

ORGANIZATIONS 

National Institute of Allergy and Infectious Disease. Building 
31, Room 7A-50, 31 Center Drive MSC 2520, Bethesda, 
MD 20892-2520. (301) 496-5717. <http://www.niaid.nih. 
gov/default.htm>. 

National Organization for Rare Disorders. P.O. Box 8923, New 
Fairfield, CT 06812-8923. (800) 999-6673. 
<http://www.rarediseases.org>. 


Carol A. Turkington 


Subacute spongiform encephalopathy see 
Creutzfeldt-Jakob disease 


Subacute thyroiditis see Thyroiditis 


I Subarachnoid hemorrhage 


Definition 


A subarachnoid hemorrhage is an abnormal and very 
dangerous condition in which blood collects beneath the 
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arachnoid mater, a membrane that covers the brain. This 
area, called the subarachnoid space, normally contains 
cerebrospinal fluid. The accumulation of blood in the sub- 
arachnoid space can lead to stroke, seizures, and other 
complications. Additionally, subarachnoid hemorrhages 
may cause permanent brain damage and a number of 
harmful biochemical events in the brain. A subarachnoid 
hemorrhage and the related problems are frequently fatal. 


Description 


Subarachnoid hemorrhages are classified into two 
general categories: traumatic and spontaneous. Traumat- 
ic refers to brain injury that might be sustained in an 
accident or a fall. Spontaneous subarachnoid hemor- 
rhages occur with little or no warning and are frequently 
caused by ruptured aneurysms or blood vessel abnormal- 
ities in the brain. 


Traumatic brain injury is a critical problem in the 
United States. According to annual figures compiled by 
the Brain Injury Association, approximately 373,000 
people are hospitalized, more than 56,000 people die, 
and 99,000 survive with permanent disabilities due to 
traumatic brain injuries. The leading causes of injury are 
bicycle, motorcycle, and automobile accidents, with a 
significant minority due to accidental falls, and sports 
and recreation mishaps. 


Exact statistics are not available on traumatic sub- 
arachnoid hemorrhages, but several large clinical studies 
have found an incidence of 23—39% in relation to severe 
head injury. Furthermore, subarachnoid hemorrhages 
have been described in the medical literature as the most 
common brain injury found during autopsy investiga- 
tions of head trauma. 


Spontaneous subarachnoid hemorrhages are often 
due to an aneurysm (a bulge or sac-like projection from a 
blood vessel) which bursts. Arteriovenous malforma- 
tions (AVMs), which are abnormal interfaces between 
arteries and veins, may also rupture and release blood 
into the subarachnoid space. Both aneurysms and AVMs 
are associated with weak spots in the walls of blood ves- 
sels and account for approximately 60% of all sponta- 
neous subarachnoid hemorrhages. The rest may be attrib- 
uted to other causes, such as cancer or infection, or are 
of unknown origin. 


In industrialized countries, it is estimated that there 
are 6.5—26.4 cases of spontaneous subarachnoid hemor- 
rhage per 100,000 people annually. Certain factors raise 
the risk of suffering a hemorrhage. Aneurysms are 
acquired over a person’s lifetime and are rarely a factor in 
subarachnoid hemorrhage before age 20. Conversely, 
AVMs are present at birth. In some cases, there may be a 
genetic predisposition for aneurysms or AVMs. Other fac- 
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Subarachnoid hemorrhage 


tors that have been implicated, but not definitively linked 
to spontaneous subarachnoid hemorrhages, include ath- 
erosclerosis, cigarette use, extreme alcohol consumption, 
and the use of illegal drugs, such as cocaine. The exact 
role of high blood pressure is somewhat unclear, but since 
it does seem linked to the formation of aneurysms, it may 
be considered an indirect risk factor. 


The immediate danger due to subarachnoid hemor- 
rhage, whether traumatic or spontaneous, is ischemia. 
Ischemia refers to tissue damage caused by restricted or 
blocked blood flow. The areas of the brain that do not 
receive adequate blood and oxygen can suffer irreparable 
injury, leading to permanent brain damage or death. An 
individual who survives the initial hemorrhage is suscep- 
tible to a number of complications in the following 
hours, days, and weeks. 


The most common complications are intracranial 
hypertension, vasospasm, and hydrocephalus. Intracra- 
nial hypertension, or high pressure within the brain, can 
lead to further bleeding from damaged blood vessels; a 
complication associated with a 70% fatality rate. 
Vasospasm, or blood vessel constriction, is a principal 
cause of secondary ischemia. The blood vessels in the 
brain constrict in reaction to chemicals released by blood 
breaking down within the subarachnoid space. As the 
blood vessels become narrower, blood flow in the brain 
becomes increasingly restricted. Approximately one 
third of spontaneous subarachnoid hemorrhages and 30- 
60% of traumatic bleeds are followed by vasospasm. 
Hydrocephalus, an accumulation of fluid in the chambers 
of the brain (ventricles) due to restricted circulation of 
cerebrospinal fluid, follows approximately 15% of sub- 
arachnoid hemorrhages. Because cerebrospinal fluid 
cannot drain properly, pressure accumulates on the brain, 
possibly prompting further ischemic complications. 


Causes and symptoms 


Whether through trauma or disease, subarachnoid 
hemorrhages are caused by blood being released by a 
damaged blood vessel and accumulating in the subarach- 
noid space. Symptoms associated with traumatic sub- 
arachnoid hemorrhage may or may not resemble those 
associated with spontaneous hemorrhage, as trauma can 
involve multiple injuries with overlapping symptoms. 


Typically, a spontaneous subarachnoid hemorrhage is 
indicated by a sudden, severe headache. Nausea, vomiting, 
and dizziness frequently accompany the pain. Loss of con- 
sciousness occurs in about half the cases of spontaneous 
hemorrhage. A coma, usually brief, may occur. A stiff 
neck, fever, and aversion to light may appear following the 
hemorrhage. Neurologic symptoms may include partial 
paralysis, loss of vision, seizures, and speech difficulties. 
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Spontaneous subarachnoid hemorrhages may be 
preceded by warning signs prior to the initial bleed. Sen- 
tinel, or warning, headaches may be present in the days 
or weeks before an aneurysm or AVM ruptures. These 
headaches can be accompanied by dizziness, nausea, and 
vomiting, and possibly neurologic symptoms. Approxi- 
mately 50% of AVMs are discovered before they bleed 
significantly; however, most aneurysms are not diag- 
nosed before they rupture. 


Diagnosis 


To make a diagnosis, a health-care provider takes a 
detailed history of the symptoms and does a physical 
examination. The symptoms may mimic other disorders 
and diagnosis can be complicated, especially if the indi- 
vidual is unconscious. The sudden, severe headache can 
fuel suspicion of a subarachnoid hemorrhage or similar 
event, and a computed tomography scan (CT scan) or 
magnetic resonance imaging (MRI) scan is considered 
essential to a quick diagnosis. The MRI is less sensitive 
than the CT in detecting acute subarachnoid bleeding, 
but more sensitive in diagnosing AVM or aneurysm. 


A CT scan reveals blood that has escaped into the sub- 
arachnoid space. For the best results, the scan should be 
done within 12 hours of the hemorrhage. If this is not pos- 
sible, lumbar puncture and examination of the cere- 
brospinal fluid is advised. Lumbar puncture is also done in 
cases in which the CT scan doesn’t reveal a hemorrhage, 
but there is a high suspicion that one has occurred. In sub- 
arachnoid hemorrhage, cerebrospinal fluid shows red blood 
cells and/or xanthochromia, a yellowish tinge caused by 
blood breakdown products. Xanthochromia first appears 
six to 12 hours after subarachnoid hemorrhage, making it 
advisable to delay lumbar puncture until at least 12 hours 
after the onset of symptoms for a more definite diagnosis. 


Once a hemorrhage, AVM, or aneurysm has been 
diagnosed, further tests are done to pinpoint the damage. 
The CT scan may be useful in giving the general loca- 
tion, but cerebral angiography maps out the exact 
details. This procedure involves injecting a special dye 
into the blood stream. This dye makes blood vessels visi- 
ble in x rays of the area. 


Treatment 


The initial course of treatment focuses on stabilizing 
the hemorrhage victim. Depending on the individual’s 
condition, this may involve intubation and mechanical 
ventilation, supplemental oxygen, intravenous fluids, and 
close monitoring of vital signs. If the person suffers 
seizures, an anticonvulsant, such as phenytoin (Dilantin), 
is administered. Nimodipine, a calcium channel blocker, 
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KEY TERMS 


Aneurysm—A weak point in a blood vessel where 
the pressure of the blood causes the vessel wall to 
bulge outwards. An aneurysm may also appear as a 
sac-like projection from the blood vessel wall. 


Arachnoid mater—One of three membranes that 
encase the brain and spinal cord. The arachnoid 
mater is the middle membrane. 


Arteriovenous malformation—An abnormal tangle 
of arteries and veins in which the arteries feed 
directly into the veins without a normal intervening 
capillary bed. 


Atherosclerosis—An abnormal condition in which 
lipids, or fats, form deposits on the inside walls of 
blood vessels. 


Cerebral angiography—A medical test in which an 
x-ray visible dye is injected into blood vessels to 
allow them to be imaged on an x ray. 


Cerebrospinal fluid—the clear, normally colorless 
fluid found within the subarachnoid space. 


Computerized tomography (CT) scan—Cross-sec- 
tional x rays of the body compiled to create a three- 
dimensional image of the body’s internal structures. 


may be given to prevent vasospasm and its complica- 
tions. Sedatives and medications for pain, nausea, and 
vomiting are administered as needed. 


Once the individual is stabilized, cerebral angiography 
is done to locate the damaged blood vessel. This informa- 
tion and the individual’s condition are considered before 
attempting surgical treatment. Surgery is necessary to 
remove the damaged area of the blood vessel and prevent a 
second hemorrhage. The specific neurosurgical procedures 
depend on the location and type of blood vessel damage. 
Typically, clip ligation is the preferred means of treating an 
aneurysm, and surgical excision, radiosurgery, or endovas- 
cular embolization are used to manage an AVM. 


Prognosis 


Individuals who are conscious and demonstrate few 
neurologic symptoms when they reach medical help have 
the best prognosis. However, the overall prospects for sub- 
arachnoid hemorrhage patients are generally not good. Of 
the individuals who suffer an aneurysmal hemorrhage, 
approximately 15% do not live long enough to get medical 
treatment. Another 20-40% will not survive the complica- 
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Hemorrhage—The escape of blood from blood ves- 
sels. 


Hydrocephalus—Englargement of the chambers in 
the brain (ventricles) caused by an accumulation of 
cerebrospinal fluid. 


Intracranial hypertension—Abnormally high pres- 
sure within the brain. 


Ischemia—A condition in which blood flow is cut 
off or restricted from a particular area. The tissue 
becomes starved of oxygen and nutrients, resulting 
in tissue death. 


Ischemic—Referring to ischemia. 


Lumbar puncture—A diagnostic procedure in 
which a needle is inserted into the lower spine to 
withdraw a small amount of cerebrospinal fluid. 
This fluid is examined to assess trauma to the brain. 


Subarachnoid—Referring to the space underneath 
the arachnoid mater. 


Vasospasm—The constriction or narrowing of blood 
vessels. In cases of hemorrhage, the constriction is 
prompted by chemical signals from the escaped 
blood as it breaks down. 


tions caused by the hemorrhage, and approximately 12% 
of the survivors will experience permanent neurologic dis- 
ability. Neurologic disabilities may include partial paraly- 
sis, weakened or numbed areas of the body, cognitive or 
speech difficulties, and vision problems. Individuals 
whose subarachnoid hemorrhages occur as a result of 
AVMs have a slightly better prognosis, although the risk of 
death is approximately 10-15% for each hemorrhage. 


Subarachnoid hemorrhage associated with traumatic 
brain injury has a poor prognosis. In clinical studies, 
46-78% of head injury cases involving subarachnoid 
hemorrhage resulted in severe disability, vegetative sur- 
vival, or death. Furthermore, it is possible that traumatic 
subarachnoid hemorrhages are accompanied by addition- 
al injuries, which would further diminish survival and 
recovery rates. 


Prevention 


Traumatic brain injury is the leading cause of sub- 
arachnoid hemorrhages, so it follows that efforts to pre- 
vent head injury would prevent these hemorrhages. Since 
accidents cannot always be prevented, measures to mini- 
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mize potential damage are always advisable. Use of 
activity-appropriate protective gear, such as bicycle hel- 
mets, motorcycle helmets, and sports head gear, is 
strongly encouraged and promoted by medical associa- 
tions, consumer organizations, advocacy groups, and 
health-care professionals. These same groups also advise 
using seat belts in automobiles. 


Spontaneous subarachnoid hemorrhages are more 
difficult to prevent. Since there may be a genetic compo- 
nent to aneurysms and AVMs, close relatives to individu- 
als with these conditions may consider being screened to 
assess their own status. Quitting smoking and keeping 
blood pressure within normal limits may also reduce the 
risk of suffering a spontaneous subarachnoid hemorrhage. 


Resources 


PERIODICALS 

Bell, Teresa E., and Gail L. Kongable. “Innovations in 
Aneurysmal Subarachnoid Hemorrhage: Intracisternal t- 
PA for the Prevention of Vasospasm.” Journal of Neuro- 
science Nursing 28, no. 2 (Apr. 1996): 107. 

Kakarieka, Algirdas. “Review on Traumatic Subarachnoid 
Hemorrhage.” Neurological Research 19 (June 1997): 230. 

Sawin, Paul D. “Diagnosis of Spontaneous Subarachnoid Hem- 
orrhage.” American Family Physician 55, no. 1 (Jan. 
1997): 145. 


ORGANIZATIONS 

Brain Injury Association of America. 105 North Alfred St., 
Alexandria, VA 22314. (800) 444-6443. <http://www. 
biausa.org>. 

National Stroke Association. 9707 E. Easter Lane, Englewood, 
CO 80112. (800) 787-6537. <http://www.stroke.org>. 


Julia Barrett 


Subdural empyema see Central nervous 
system infections 


| Subdural hematoma 


Definition 


A subdural hematoma is a collection of blood in the 
space between the outer layer (dura) and middle layers of 
the covering of the brain (the meninges). It is most often 
caused by torn, bleeding veins on the inside of the dura 
as a result of a blow to the head. 


Description 


Subdural hematomas most often affect people who 
are prone to falling. Only a slight hit on the head or even 
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Subdural hematoma present on autopsied body. (Custom 
Medical Stock Photo. Reproduced by permission.) 


a fall to the ground without hitting the head may be 
enough to tear veins in the brain, often without fracturing 
the skull. There may be no external evidence of the bruis- 
ing on the brain’s surface. 


Small subdural hematomas may not be very serious, 
and the blood can be slowly absorbed over several 
weeks. Larger hematomas, however, can gradually 
enlarge over several weeks, even though the bleeding has 
stopped. This enlargement can compress the brain itself, 
possibly leading to death if the blood is not drained. 


The time between the injury and the appearance of 
symptoms can vary from less than 48 hours to several 
weeks, or more. Symptoms appearing in less than 48 
hours are due to an acute subdural hematoma. This type 
of bleeding is often fatal, and results from tearing of the 
venous sinus. If more than two weeks have passed before 
symptoms appear, the condition is called a chronic sub- 
dural hematoma, resulting from tearing of the smaller 
vein. The young and the old are most likely to experience 
a chronic condition. This chronic form is less risky, as 
pressure of the veins against the skull lessens the bleed- 
ing. Prompt medical care can reduce the probability of 
permanent brain damage. 


Causes and symptoms 


A subdural hematoma is caused by an injury to the 
head that tears blood vessels. In childhood, hematomas 
are a common complication of falls. A subdural hema- 
toma also may be an indication of child abuse, as evi- 
denced by shaken baby syndrome. 


Symptoms tend to fluctuate, and include: 


e headache 

* episodes of confusion and drowsiness 
* one-sided weakness or paralysis 

e lethargy 
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CT scan indicating subdural hematoma highlighted as a red 
mass on the center left of the brain. (Photo Researchers. 
Reproduced by permission.) 


e enlarged or asymmetric pupils 
e convulsions or loss of consciousness after head injury 
* coma 


A doctor should be contacted immediately if symp- 
toms appear. Because these symptoms mimic the signs of 
a stroke, the patient should tell the doctor about any head 
injury within the previous few months. 


In an infant, symptoms may include increased pres- 
sure within the skull, growing head size, bulging 
fontanelle (one of two soft spots on a infant’s skull), vom- 
iting, irritability, lethargy, and seizures. In cases of child 
abuse, there may be fractures of the skull or other bones. 


Diagnosis 


A chronic subdural hematoma can be difficult to 
diagnose, but a slow loss of consciousness after a head 
injury is assumed to be a hematoma unless proven other- 
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KEY TERMS 


Corticosteroids—A group of drugs similar to nat- 
ural corticosteroid hormones produced by the 
adrenal glands. The drugs have a wide variety of 
applications, including use for inflammatory disor- 
ders and swelling. 


Diuretics—A group of drugs that helps remove 
excess water from the body by increasing the 
amount lost by urination. 


Fontanelle—One of the two soft areas on a baby’s 
scalp; a membrane-covered gap between the 
bones of the skull. 


wise. The hematoma can be confirmed with magnetic 
resonance imaging (MRI), which is the preferred type 
of scan; a hematoma can be hard to detect on a computed 
tomography scan (CT scan), depending on how long 
after the hemorrhage the CT is done. 


Treatment 


Small hematomas that do not cause symptoms may 
not need to be treated. Otherwise, the hematoma should 
be surgically removed. Liquid blood can be drained from 
burr holes drilled into the skull. The surgeon may have to 
open a section of skull to remove a large hematoma or to 
tie off the bleeding vein. 


Corticosteroids and diuretics can control brain 
swelling. After surgery, anticonvulsant drugs (such as 
phenytoin) may help control or prevent seizures, which 
can begin as late as two years after the head injury. 


Prognosis 


If treatment is provided soon enough, recovery is 
usually complete. Headache, amnesia, attention prob- 
lems, anxiety, and giddiness may continue for some time 
after surgery. Most symptoms in adults usually disappear 
within six months, with further improvement over sever- 
al years. Children tend to recover much faster. 


Prevention 


Because a subdural hematoma usually follows a head 
injury, preventing head injury can prevent a hematoma. 


Resources 


BOOKS 
Brumback, Roger A. Neurology and Clinical Neuroscience. 
New York: Springer-Verlag, 1993. 
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Lambert, David, Martyn Bramwell, and Gail Lawther, eds. The 
Brain: A User’s Manual. New York: Springer-Verlag, 
1993. 


ORGANIZATIONS 

American Academy of Neurology. 1080 Montreal Ave., St. 
Paul, MN 55116. (612) 695-1940. <http://www.aan.com>. 

Brain Injury Association of America. 105 North Alfred St., 
Alexandria, VA 22314. (800) 444-6443. <http://www. 
biausa.org>. 

Head Injury Hotline. P.O. Box 84151, Seattle WA 98124. (206) 
621- 8558. <http://www.headinjury.com>. 

Head Trauma Support Project, Inc. 2500 Marconi Ave., Ste. 
203, Sacramento, CA 95821. (916) 482-5770. 


Carol A. Turkington 


Subdural hemorrhage see Subdural 
hematoma 


Subluxations see Dislocations and 
subluxations 


fl Substance abuse and 


dependence 
Definition 


Substance abuse and dependence refer to any contin- 
ued pathological use of a medication, non-medically 
indicated drug (called drugs of abuse), or toxin. Although 
there are on-going debates on the exact distinctions 
between substance abuse and substance dependence, the 
current practice standard—distinguishes between the two 
by defining substance dependence in terms of physiolog- 
ical and behavioral symptoms of substance use, and sub- 
stance abuse in terms of the social consequences of sub- 
stance use. 


Substance abuse is any pattern of substance use that 
results in repeated adverse social consequences related to 
drug-taking—for example, failure to meet work, family, 
or school obligations, interpersonal conflicts, or legal 
problems. Substance dependence, commonly known as 
addiction, is characterized by physiological and behav- 
ioral symptoms related to substance use. These symp- 
toms include the need for increasing amounts of the sub- 
stance to maintain desired effects, withdrawal if drug- 
taking ceases, and an inordinate amount of time spent in 
activities related to substance use. 


Substance abuse is more likely to be diagnosed 
among those who have just begun drug-taking and is 
often an early symptom of substance dependence. How- 


3206 


ever, substance dependence can appear without sub- 
stance abuse, and substance abuse can persist for 
extended periods of time without a transition to sub- 
stance dependence. 


Description 


Substance abuse and dependence are disorders that 
affect all population groups although specific patterns of 
abuse and dependence vary with age, gender, culture, and 
socioeconomic status. According to data from the 
National Longitudinal Alcohol Epidemiologic Survey, 
13.3% of the nationally representative survey group 
exhibited symptoms of alcohol dependence during their 
lifetime, and 4.4% exhibited symptoms of alcohol depen- 
dence during the past 12 months. According to the 1997 
National Household Survey on Drug Abuse, 6.4% of 
those surveyed had used an illicit drug in the past month. 


Although substance dependence can begin at any age, 
persons aged 18 to 24 have relatively high substance use 
rates, and that dependence often arises sometime during 
the ages of 20 to 49. Gender proportions vary according to 
the class of drugs, but substance use disorders are in gen- 
eral more frequently seen in men. 


In addition to being an individual health disorder, 
substance abuse and dependence may be viewed as a 
public health problem with far-ranging health, economic, 
and adverse social implications. Substance-related disor- 
ders are associated with teen pregnancy and the trans- 
mission of sexually transmitted diseases (STDs), as 
well as failure in school, unemployment, domestic vio- 
lence, homelessness, and crimes such as rape and sexu- 
al assault, aggravated assault, robbery, burglary, and lar- 
ceny. According to the National Institute on Alcohol 
Abuse and Alcoholism (NIAAA), the estimated cost of 
alcohol-related disorders alone (including health care 
expenditures, lost productivity, and premature death) 
was $166.5 billion in 1995. 


The term substance, when discussed in the context of 
substance abuse and dependence, refers to medications, 
drugs of abuse, and toxins. These substances have an 
intoxicating effect, desired by the user, which can have 
either stimulating (speeding up) or depressive/sedating 
(slowing down) effects on the body. Substance depen- 
dence and/or abuse can involve any of the following 10 
classes of substances: 


e alcohol 


e amphetamines (including “crystal meth,” some medica- 
tions used in the treatment of attention deficit disorder 
[ADD], and amphetamine-like substances found in 
appetite suppressants) 


e cannibis (including marijuana and hashish) 
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PULMONARY 
"Narcotic lung" 
Talc granulomas 


Glomerulopathy 


LOCAL 
Abscesses 
Cellulitis 

Ulcers 
Thrombosed veins 


BRAIN 
Overdose 
Coma 
Hallucinations 


INFECTIONS 
Bacterial endocarditis 
Viral hepatitis 

AIDS (lymph nodes) 


Substance abuse often causes a variety of medical abnormalities and conditions throughout the body, as shown in the illus- 


tration above. (Illustration by Electronic Illustrators Group.) 


e cocaine (including “crack”) 


e hallucinogens (including LSD, mescaline, and MDMA 
[“ecstasy”’]) 


e inhalants (including compounds found in gasoline, 
glue, and paint thinners) 


* nicotine (substance dependence only) 


e opioids (including morphine, heroin, codeine, meth- 
adone, oxycodone [Oxycontin (TM)]) 


e phencyclidine (including PCP, angel dust, ketamine) 


e sedative, hypnotic, and anxiolytic (antianxiety) sub- 
stances (including benzodiazepines such as valium, 
barbiturates, prescription sleeping medications, and 
most prescription anti-anxiety medications) 


Caffeine has been identified as a substance in this 
context, but as yet there is insufficient evidence to estab- 
lish whether caffeine-related symptoms constitute sub- 
stance abuse and dependence. 


Substances of abuse may thus be illicit drugs, readi- 
ly available substances such as alcohol or glue, over-the- 
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counter drugs, or prescription medications. In many 
cases, a prescription medication that becomes a sub- 
stance of abuse may have been a legal, medically indicat- 
ed prescription for the user, but the pattern of use 
diverges from the use prescribed by the physician. 


Causes and symptoms 
Causes 


The causes of substance dependence are not well- 
established, but three factors are believed to contribute to 
substance-related disorders: genetic factors, psy- 
chopathology, and social learning. In genetic epidemio- 
logical studies of alcoholism, the probability of identical 
twins both exhibiting alcohol dependence was signifi- 
cantly greater than with fraternal twins, thus suggesting a 
genetic component in alcoholism. It is unclear, however, 
whether the genetic factor is related to alcoholism direct- 
ly, or whether it is linked to other psychiatric disorders 
that are known to be associated with substance abuse. 
For example, there is evidence that alcoholic males from 
families with depressive disorders tend to have more 
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severe courses of substance dependence than alcoholic 
men from families without such family histories. 


These and other empirical findings that relate psycho- 
logical pathologies to substance dependence are also consis- 
tent with a model of substance dependence where substance 
use is a way to relieve the symptoms of a psychological dis- 
order. In this model, the psychopathology is the cause of on- 
going substance use because individuals use the substance 
to alleviate their subjective experience of the pathology. 
Unless the underlying pathology is treated, attempts to per- 
manently stop substance dependence are ineffective. Psy- 
chopathologies that are associated with substance depen- 
dence include antisocial personality disorder, bipolar disor- 
der, depression, anxiety disorder, and schizophrenia. 


A third factor related to substance dependence is 
social environment. In this model, drug-taking is essential- 
ly a socially learned behavior. Local social norms deter- 
mine the likelihood that a person is exposed to the sub- 
stance and whether continued use is reinforced. For exam- 
ple, individuals may, by observing family or peer role 
models, learn that substance use is a normal way to relieve 
daily stresses. External penalties, such as legal or social 
sanctions, may reduce the likelihood of substance use. 


At the level of neurobiology, it is believed that sub- 
stances of abuse operate through similar pathways in the 
brain (one well-known pathway is the “mesolimbic 
dopamine system” or “mesolimbic reward pathway”). 
The chemical changes induced by the stimulation of 
these pathways by initial use of the substance lead to the 
desire to continue substance use, possibly leading to sub- 
stance dependence. 


Symptoms 


The DSM-IV-TR identifies seven criteria (symptoms), 
at least three of which must be met during a given 12- 
month period, for the diagnosis of substance dependence: 


¢ Tolerance, as defined either by the need for increasing 
amounts of the substance to obtain the desired effect or 
by experiencing less effect with extended use of the 
same amount of the substance. 


e Withdrawal, as exhibited either by experiencing unpleas- 
ant mental, physiological, and emotional changes when 
drug-taking ceases or by using the substance as a way to 
relieve or prevent withdrawal symptoms. 


e Substance is taken for a longer duration or in greater 
quantities than was originally intended. 


e Persistent desire or repeated unsuccessful efforts to 
stop or attenuate substance use. 


¢ A relatively large amount of time spent in securing and 
using the substance, or in recovering from the effects of 
the substance. 
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¢ Important work and social activities reduced because of 
substance use. 


e Continued substance use despite negative physical and 
psychological effects of use. 


Although not explicitly listed in the DSM-IV-TR 
criteria, “craving,” or the overwhelming desire to use the 
substance regardless of countervailing forces, is a univer- 
sally-reported symptom of substance dependence. 


Symptoms of substance abuse, as specified by 
DSM-IV-TR, include one or more of the following 
occurring during a given 12-month period: 


e Substance use resulting in a recurrent failure to fulfill 
work, school, or home obligations (e.g. work absences, 
substance-related school suspensions, neglect of chil- 
dren). 


e Substance use in physically hazardous situations such 
as driving or operating machinery. 


e Substance use resulting in legal problems such as drug- 
related arrests. 


e Continued substance use despite negative social and 
relationship consequences of use. 


In addition to the general symptoms, there are other 
physical signs and symptoms of substance abuse that are 
related to specific drug classes: 


e Signs and symptoms of alcohol intoxication are well- 
known; these include such physical signs as slurred 
speech, lack of coordination, unsteady gait, memory 
impairment, and stupor, as well as behavior changes 
manifesting themselves shortly after alcohol ingestion, 
including inappropriate aggressive behavior, mood 
volatility, and impaired functioning. 


Amphetamine users may exhibit rapid heartbeat, elevat- 
ed or depressed blood pressure, dilated (enlarged) 
pupils, weight loss, as well as excessively high energy, 
inability to sleep, confusion, and occasional paranoid 
psychotic behavior. 


Cannibis users may exhibit red eyes with dilated pupils, 
increased appetite, dry mouth, and rapid pulse; they 
may also be sluggish and slow to react. 


Cocaine users may exhibit rapid heart rate, elevated or 
depressed blood pressure, dilated pupils, weight loss, in 
addition to wide variations in their energy-level, severe 
mood disturbances, psychosis, and paranoia. 


Users of hallucinogens may exhibit anxiety or depres- 
sion, paranoia, and unusual behavior in response to hal- 
lucinations (imagined sights, voices, sounds, or smells 
that appear real). Signs include dilated pupils, rapid 
heart rate, tremors, lack of coordination, and sweating. 
Flashbacks, or the re-experiencing of a hallucination 
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long after stopping substance use, are also a symptom 
of hallucinogen use. 


e Users of inhalants experience dizziness, spastic eye 
movements, lack of coordination, slurred speech, and 
slowed reflexes. Associated behaviors may include bel- 
ligerence, predisposition to violence, apathy, and 
impaired judgment. 


e Opioid drug users exhibit slurred speech, drowsiness, 
impaired memory, and constricted (small) pupils. They 
may appear slowed in their physical movements. 


e Phencyclidine users exhibit spastic eye movements, 
rapid heartbeat, decreased sensitivity to pain, and lack 
of muscular coordination. They may show belliger- 
ence, predisposition to violence, impulsiveness, and 
agitation. 


e Users of sedative, hypnotic, or anxiolytic drugs show 
slurred speech, unsteady gait, inattentiveness, and 
impaired memory. They may display inappropriate 
behavior, mood volatility, and impaired functioning. 


Other signs are related to the form in which the sub- 
stance is used. For example, heroin, certain other opioid 
drugs, and certain forms of cocaine may be injected. A 
person using an injectable substance may have “track 
marks” (outwardly visible signs of the site of an injec- 
tion, with possible redness and swelling of the vein in 
which the substance was injected). Furthermore, poor 
judgment brought on by substance use can result in the 
injections being made under dangerously unhygienic 
conditions. These unsanitary conditions and the use of 
shared needles are risk factors for major infections of the 
heart, as well as infection with HIV (the virus that causes 
AIDS), certain forms of hepatitis (a liver infection), and 
tuberculosis. 


Cocaine is often taken as a powdery substance 
which is “snorted” through the nose. This can result in 
frequent nosebleeds, sores in the nose, and even erosion 
(an eating away) of the nasal septum (the structure that 
separates the two nostrils). 


Overdosing on a substance is a frequent complica- 
tion of substance abuse. Drug overdose can be purpose- 
ful (with suicide as a goal), or due to carelessness, the 
unpredictable strength of substances purchased from 
street dealers, mixing of more than one type of sub- 
stance, or as a result of the increasing doses that a person 
must take to experience intoxicating effects. Substance 
overdose can be a life-threatening emergency, with the 
specific symptoms depending on the type of substance 
used. Substances with depressive effects may dangerous- 
ly slow the breathing and heart rate, drop the body tem- 
perature, and result in a general unresponsiveness. Sub- 
stances with stimulatory effects may dangerously 
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increase the heart rate and blood pressure, produce 
abnormal heart rhythms, increase body temperature, 
induce seizures, and cause erratic behavior. 


Diagnosis 


Tools used in the diagnosis of substance dependence 
include screening questionnaires and patient histories, 
physical examination, and laboratory tests. A simple and 
popular screening tool is the CAGE questionnaire. CAGE 
refers to the first letters of each word that forms the basis 
of each of the four questions of the screening exam: 


e have you ever tried to Cut down on your substance use? 


e have you ever been Annoyed by people trying to talk to 
you about your substance use? 


e do you ever feel Guilty about your substance use? 


e do you ever need an Eye opener (use of the substance 
first thing in the morning) in order to start your day? 


A “yes” answer to two or more of these questions is 
an indication that the individual should be referred for 
more thorough work-up for substance dependency or 
abuse. 


In addition to CAGE, other screening questionnaires 
are available. Some are designed for particular popula- 
tion groups such as pregnant women, and others are 
designed to more thoroughly assess the severity of sub- 
stance dependence. These questionnaires, known by their 
acronyms, include AUDIT, HSS, HSQ, PRIME-MD, 
ACE, TWEAK, s-MAST, and SADD. There is some 
variability among questionnaires in terms of how accu- 
rately and comprehensively they can identify individuals 
as substance dependent. 


Patient history, as taken through the direct interview, 
is important for identifying physical symptoms and psy- 
chiatric factors related to substance use. Family history 
of alcohol or other substance dependency is also useful 
for diagnosis. 


A physical examination may reveal signs of sub- 
stance abuse. These signs are specific to the substances 
used, as well as needle marks, tracks, or nasal erosion. 


With the individual’s permission, substance use can 
be detected through laboratory testing of his or her 
blood, urine, or hair. Laboratory testing, however, may 
be limited by the sensitivity and specificity of the testing 
method, and by the time elapsed since the person last 
used the drug. 


One of the most difficult aspects of diagnosis 
involves overcoming the patient’s denial. Denial is a psy- 
chological state during which a person is unable to 
acknowledge the (usually negative) circumstances of a 
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situation. In this case, denial leads a person to underesti- 
mate the degree of substance use and of the problems 
associated with substance use. 


Treatment 


According to the American Psychiatric Association, 
there are three goals for the treatment of persons with 
substance use disorders: (1) the patient abstains from or 
reduces the use and effects of the substance; (2) the 
patient reduces the frequency and severity of relapses; 
and (3) the patient develops the psychological and emo- 
tional skills necessary to restore and maintain personal, 
occupational, and social functioning. 


In general, before treatment can begin, many treat- 
ment centers require that the patient undergo detoxifica- 
tion. Detoxification is the process of weaning the patient 
from his or her regular substance use. Detoxification can 
be accomplished “cold turkey,” by complete and immedi- 
ate cessation of all substance use, or by slowly decreas- 
ing (tapering) the dose which a person is taking, to mini- 
mize the side effects of withdrawal. Some substances 
must be tapered because “cold turkey” methods of detox- 
ification are potentially life threatening. In some cases, 
medications may be used to combat the unpleasant and 
threatening physical and psychological symptoms of 
withdrawal. For example, methadone is used to help 
patients adjust to the tapering of heroin use. 


Treatment itself consists of three parts: (1) assess- 
ment; (2) formulation of a treatment plan; (3) psychiatric 
management. The first step in treatment is a comprehen- 
sive medical and psychiatric evaluation of the patient. 
This evaluation includes: 


e a history of the patient’s past and current substance use, 
and its cognitive, psychological, physiological, and 
behavioral effects 


e a medical and psychiatric history and examination 
e a history of psychiatric treatments and outcomes 

e a family and social history 

e screening of blood, breath, or urine for substances 


e other laboratory tests to determine the presence of other 
conditions commonly found with substance use disorders 


After the assessment is made, a treatment plan is for- 
mulated. Treatment plans vary according to the needs of 
the specific patient and can change for the same patient 
as he or she undergoes different phases of the disorder. 
Plans typically involve the following elements: (1) a 
strategy for the psychiatric management of the patient; 
(2) a strategy for reducing effects or use of substances, or 
for abstinence; (3) efforts to ensure compliance with the 
treatment program and to prevent relapse; (4) treatments 
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Frequency Of Substance Abuse By Gender And Age 


Ages 18 to 29 
Ages 30 to 44 
Ages 45 to 64 
Over age 65 


17 to 24 percent 
11 to 14 percent 
6 to 8 percent 
1 to 3 percent 


Ages 18 to 29 
Ages 30 to 44 
Ages 45 to 64 
Over age 65 


4 to 10 percent 

2 to 4 percent 

1 to 2 percent 

less than 1 percent 


for other conditions associated with substance use. Initial 
therapy and treatment setting (hospital, residential treat- 
ment, partial hospitalization, outpatient) decisions are 
made as part of the treatment plan, but because substance 
use disorders are considered a chronic condition requir- 
ing long-term care, these plans can and do change 
through the course of treatment. 


The third step, psychiatric management of the patient, 
is the implementation of the treatment plan. Psychiatric 
management of the patient includes establishing a trusting 
relationship between clinician and patient; monitoring the 
patient’s progress; managing the patient’s relapses and 
withdrawal; diagnosing and treating associated psychiatric 
disorders; and helping the patient adhere to the treatment 
plan through therapy and the development of skills and 
social interactions that reinforce a drug-free lifestyle. 


As part of the treatment process, patients typically 
undergo psychosocial therapy and, in some cases, phar- 
macologic treatment. Psychosocial therapeutic modali- 
ties include cognitive-behavioral therapy, behavioral 
therapy, individual psychodynamic or interpersonal ther- 
apy, group therapy, family therapy, and self-help 
groups. Pharmacologic treatment may include medica- 
tions that ease withdrawal symptoms, reduce craving, 
interact negatively with substances of abuse to discour- 
age drug-taking, or treat associated psychiatric disorders. 


Alternative treatment 


The efficacy of alternative treatments for substance 
use disorders remains for the most part ambiguous. One 
treatment that has been recently shown to have variable 
success is the use of acupuncture in treating substance 
dependence. In 2000, a randomized controlled trial of the 
effect of acupuncture on cocaine addiction reported that 
acupuncture significantly reduced the cocaine use of study 
participants. A 1999 meta-analysis (summary analysis of 
studies), however, reported that acupuncture had no statis- 
tically significant effect on smoking cessation. 
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There has been movement towards examining some 
of the (anecdotally) promising treatments in more rigor- 
ous Clinical trials. In particular, there has been some 
interest in Pueraria lobata, or kudzu, an herb that has 
reputedly been used in Chinese medicine to treat alco- 
holism. Preclinical trials of an herbal formula with kudzu 
have shown that increased consumption of the herbal for- 
mula is associated with decreased consumption of alco- 
hol. Toxicity studies show few ill effects of the formula, 
and human trials are currently being undertaken to more 
fully evaluate the efficacy of this treatment. 


The effectiveness of electroacupuncture (the practice 
of acupuncture accompanied by the application of low 
levels of electrical current at acupuncture points) in alle- 
viating opiate withdrawal symptoms is also being exam- 
ined. Preclinical trials suggest that electroacupuncture 
treatment given prior to the administration of naxolone (a 
medication that counteracts the effects of opiates but pre- 
cipitates withdrawal symptoms) seems to to alleviate the 
withdrawal effects of naxolone. 


Prognosis 


Recovery from substance use is notoriously diffi- 
cult, even with exceptional treatment resources. 
Although relapse rates are difficult to accurately obtain, 
the NIAAA cites evidence that 90% of alcohol depen- 
dent users experience at least one relapse within the 4 
years after treatment. Relapse rates for heroin and nico- 
tine users are believed to be similar. Certain pharmaco- 
logical treatments, however, have been shown to reduce 
relapse rates. 


Relapses are most likely to occur within the first 12 
months of having discontinued substance use. Triggers 
for relapses can include any number of life stresses 
(problems on the job or in the marriage, loss of a rela- 
tionship, death of a loved one, financial stresses), in addi- 
tion to seemingly mundane exposure to a place or an 
acquaintance associated with previous substance use. 


The development of adaptive life skills and on-going 
drug-free social support are believed to be two important 
factors in avoiding relapse. The effect of the support 
group Alcoholics Anonymous has been intensively stud- 
ied, and a 1996 meta-analysis noted that long-term sobri- 
ety appears to be positively related to Alcoholics Anony- 
mous attendance and involvement. Support for family 
members in addition to support for the individual in 
recovery is also important. Because substance depen- 
dence has a serious impact on family functioning, and 
because family members may inadvertently maintain 
behaviors that initially led to the substance dependence, 
on-going therapy and support for family members should 
not be neglected. 
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KEY TERMS 


Addiction—The state of being both physically and 
psychologically dependent on a substance. 


Dependence—A state in which a person requires 
a steady concentration of a particular substance to 
avoid experiencing withdrawal symptoms. 


Detoxification—A process whereby an addict is 
withdrawn from a substance. 


Intoxication—The desired mental, physical, or 
emotional state produced by a substance. 


Street drug—A substance purchased from a drug 
dealer; may be a legal substance, sold illicitly 
(without a prescription, and not for medical use), 
or it may be a substance which is illegal to possess. 


Tolerance—A phenomenon whereby a drug user 
becomes physically accustomed to a particular 
dose of a substance, and requires increasing 
dosages in order to obtain the same effects. 


Withdrawal—Those side effects experienced by a 
person who has become physically dependent on 
a substance, upon decreasing the substance’s 
dosage or discontinuing its use. 


Prevention 


Prevention is best aimed at teenagers and young 
adults aged 18—24 who are at very high risk for sub- 
stance experimentation. Prevention programs should 
include an education component that outlines the risks 
and consequences of substance use and a training com- 
ponent that gives advice on how to resist peer pressure 
to use drugs. 


Furthermore, prevention programs should work to 
identify and target children who are at relatively higher 
risk for substance abuse. This group includes victims of 
physical or sexual abuse, children of parents who have a 
history of substance abuse, and children with poor school 
performance and/or attention deficit disorder. These chil- 
dren may require more intensive intervention. 


Resources 


BOOKS 

American Psychiatric Association. Diagnostic and Statistical 
Manual of Mental Disorders. 4th ed., text revision. Wash- 
ington, DC: American Psychiatric Association, 2000. 

American Psychiatric Association. DMS-IV Sourcebook. Vol. 1. 
Washington, DC: American Psychiatric Association, 
1994. 
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Sudden cardiac death 


PERIODICALS 

Rivara, F., et al. “Alcohol and Illicit Drug Abuse and the Risk 
of Violent Death in the Home.” Journal of the American 
Medical Association 278 (20 August 1997): 569+. 

Schneider, Robert K., James L. Levenson, and Sidney H. 
Schnoll. “Update in Addiction Medicine.” Annals of Inter- 
nal Medicine 134 (March 6, 2001): 387-395. 


ORGANIZATION 

Alcoholics Anonymous. Grand Central Station, P.O. Box 459, 
New York, NY 10163. (212) 870-3400. <http://www. 
alcoholics-anonymous.org>. 

Al-Anon Family Group Headquarters, Inc. 1600 Corporate 
Landing Parkway, Virginia Beach, VA 23454. (757) 563- 
1600. <http://www.al-anon.alateen.org>. 

National Clearinghouse for Alcohol and Drug Information. 
11426-28 Rockville Pike, Suite 200, Rockville, MD 
20852. (800) 729-6686. <http://www.health.org>. 

National Institute on Alcohol Abuse and Alcoholism (NIAAA). 
6000 Executive Boulevard, Willco Building, Bethesda, 
MD 20892-7003. (301) 443-3860. <http://www.niaaa. 
nih.gov>. 


OTHER 

American Psychiatric Association. “Practice Guidelines for the 
Treatment of Patients with Substance Use Disorders.” 
Washington, DC: American Psychiatric Association, 1995. 


Genevieve Pham-Kanter 


Substance dependence see Substance abuse 
and dependence 


Sucralfate see Antiulcer drugs 


Sucrose intolerance see Carbohydrate 
intolerance 


i Sudden cardiac death 


Definition 


Sudden cardiac death (SCD) is an unexpected death 
due to heart problems, which occurs within one hour 
from the start of any cardiac-related symptoms. SCD is 
sometimes called cardiac arrest. 


Description 


When the heart suddenly stops beating effectively 
and breathing ceases, a person is said to have experi- 
enced sudden cardiac death. 


SCD is not the same as actual death. In actual death, 
the brain also dies. The important difference is that sud- 
den cardiac death is potentially reversible. If it is 
reversed quickly enough, the brain will not die. 
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Sudden cardiac death is also not the same as a heart 
attack. A heart attack (myocardial infarction) is the 
result of a blockage in an artery which feeds the heart, so 
the heart becomes starved for oxygen. The part that has 
been starved is damaged beyond repair, but the heart can 
still beat effectively. 


Causes and symptoms 


Sudden cardiac death is usually caused by ventric- 
ular fibrillation (the lower chamber of the heart quiv- 
ers instead of pumping in an organized rhythm). Ven- 
tricular fibrillation almost never returns to normal by 
itself, so the condition requires immediate intervention. 
Ventricular tachycardia can also lead to sudden car- 
diac death. The risk for SCD is higher for anyone with 
heart disease. 


When the heart stops beating effectively and the 
brain is being deprived of oxygenated blood, a medical 
emergency exists. 


Diagnosis 


Diagnosis of sudden cardiac death is made when 
there is a sudden loss of consciousness, breathing stops, 
and there is no effective heart beat. 


Treatment 


When sudden cardiac death occurs, the first priority 
is to establish the flow of oxygenated blood to the brain. 
The next priority is to restore normal rhythm to the heart. 
Forcing air into the mouth will get oxygen into the lungs. 
Compressing the chest simulates a pumping heart and 
will get some blood flow to the lungs, brain, and coro- 
nary arteries. This method is called cardiopulmonary 
resuscitation (CPR). When trained help arrives, they 
will attempt to establish a normal heart beat by using a 
device called a defibrillator. 


If sudden cardiac death occurs outside the hospital 
setting, cardiopulmonary resuscitation (CPR) must 
begin within four to six minutes and advanced life sup- 
port measures must begin within eight minutes, to 
avoid brain death. CPR requires no special medical 
skills and training is available for the ordinary person 
nationwide. 


Prognosis 


Sudden cardiac death is reversible in most people if 
treatment is begun quickly. However, of the people who 
are resuscitated, 40% will have another SCD within two 
years if they do not receive appropriate treatment for the 
underlying cause of the episode. 
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KEY TERMS 


Defibrillator—A device which delivers a con- 
trolled electric shock to the heart to return it to 
normal beating rhythm. 

Ventricular fibrillation—The lower chamber of 
the heart quivers instead of pumping in an orga- 
nized way. 

Ventricular tachycardia—A rapid heartbeat, usu- 
ally over 100 beats per minute. 


Prevention 


In order to prevent sudden cardiac death, underlying 
heart conditions must be addressed. Medications and 
implantable cardioverter-defibrillators may be used. 


Resources 


BOOKS 

McGood, Michael D., ed. Mayo Clinic Heart Book: The Ulti- 
mate Guide to Heart Health. New York: William Morrow 
and Co., Inc., 1993. 


PERIODICALS 
Society for the Advancement of Education. “Sudden Cardiac 
Death (SCD).” USA Today, Feb. 1997, 11. 


ORGANIZATIONS 
American Heart Association. 7320 Greenville Ave. Dallas, TX 
75231. (214) 373-6300. <http://www.americanheart.org>. 


Dorothy Elinor Stonely 


| Sudden infant death 


syndrome 
Definition 


Sudden infant death syndrome (SIDS) is the unex- 
plained death without warning of an apparently healthy 
infant, usually during sleep. 


Description 


Also known as crib death, SIDS has baffled physi- 
cians and parents for years. In the 1990s, advances have 
been made in preventing the occurrence of SIDS, which 
killed more than 4,800 babies in 1992 and 3,279 infants 
in 1995. Education programs aimed at encouraging par- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


ents and caregivers to place babies on their backs and 
sides when putting them to bed have helped contribute to 
a lower mortality rate from SIDS. 


In the United States, SIDS strikes one or two infants 
in every thousand, making it the leading cause of death in 
newborns. It accounts for about 10% of deaths occurring 
during the first year of life. SIDS most commonly affects 
babies between the ages of two months and six months; it 
almost never strikes infants younger than two weeks of 
age or older than eight months. Most SIDS deaths occur 
between midnight and 8 A.M. 


Causes and symptoms 
Risk factors for SIDS 


The exact causes of SIDS are still unknown, 
although studies have shown that many of the infants had 
recently been under a doctor’s care for a cold or other ill- 
ness of the upper respiratory tract. Most SIDS deaths 
occur during the winter and early spring, which are the 
peak times for respiratory infections. The most common 
risk factors for SIDS include: 


e sleeping on the stomach (in the prone position) 


e mother who smokes during pregnancy; smokers are as 
much as three times more likely than nonsmokers to 
have a SIDS baby 


e the presence of passive smoke in the household 
e male sex. The male/female ratio in SIDS deaths is 3:2 


e belonging to an economically deprived or minority 
family 


e mother under 20 years of age at pregnancy 
e mother who abuses drugs 

e mother with little or no prenatal care 

* prematurity or low weight at birth 

e family history of SIDS 


Most of these risk factors are associated with signifi- 
cantly higher rates of SIDS; however, none of them are 
exact enough to be useful in predicting which specific 
children may die from SIDS. 


Theories about SIDS 


MEDICAL DISORDERS. Currently it is not known 
whether the immediate cause of death from SIDS is a heart 
problem or a sudden interruption of breathing. The most 
consistent autopsy findings are pinpoint hemorrhages 
inside the baby’s chest and mild inflammation or conges- 
tion of the nose, throat, and airway. Some doctors have 
thought that the children stop breathing because their upper 
airway gets blocked. Others have suggested that the chil- 
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Sudden infant death syndrome 


Ten Leading Causes Of Infant Death (U.S.) 


Congenital anomalies 
Pre-term/Low birthweight 
Sudden Infant Death Syndrome (SIDS) Respiratory Distress Syndrome 


Problems related to complications of pregnancy Complications of placenta, cord, and membrane Accidents 


Perinatal infections 
Pneumonia/Influenza 
Intrauterine hypoxia and birth asphyxia 


dren have an abnormally high blood level of the chemicals 
that transmit nerve impulses to the brain, or that there is too 
much fetal hemoglobin in the blood. A third theory con- 
cerns the possibility that SIDS infants have an underlying 
abnormality in the central nervous system. This suggestion 
is based on the assumption that normal infants sense when 
their air supply is inadequate and wake up. Babies with an 
abnormal nervous system, however, do not have the same 
alarm mechanism in their brains. Other theories about the 
cause of death in SIDS include immune system disorders 
that cause changes in the baby’s heart rate and breathing 
patterns during sleep, or a metabolic disorder that causes a 
buildup of fatty acids in the baby’s system. 


PHYSICAL SURROUNDINGS. A recent theory pro- 
poses that SIDS is connected to the child’s rebreathing of 
stale air trapped in soft bedding. In addition to the 
infant’s sleeping in the prone position, pillows, sheep- 
skins, and other soft items may contribute to trapping air 
around the baby’s mouth and nose, which causes the 
baby to breathe in too much carbon dioxide and not 
enough oxygen. Wrapping a baby too warmly has also 
been proposed as a factor. 


Diagnosis 

The diagnosis of SIDS is primarily a diagnosis of 
exclusion. This means that it is given only after other 
possible causes of the baby’s death have been ruled out. 
Known risk factors aid in the diagnosis. Unlike the pat- 
tern in other diseases, however, the diagnosis of SIDS 
can only be given post-mortem. It is recommended that 
all infants who die in their sleep receive an autopsy to 
determine the cause. Autopsies indicate a definite expla- 
nation in about 20% of cases of sudden infant death. In 
addition, an autopsy can often put to rest any doubts the 
parents may have. Investigation of the location of the 
death is also useful in determining the child’s sleeping 
position, bedding, room temperature, and similar factors. 


Treatment 


There is no treatment for SIDS, only identification 
of risk factors and preventive measures. The baby’s par- 
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ents may benefit from referral to counseling and support 
groups for parents of SIDS victims. 


Prevention 


SIDS appears to be at least partly preventable, which 
has been shown by a decrease in the case rate. The fol- 
lowing are recommended as preventive measures: 


e Sleep position. The United States Department of Health 
and Human Services initiated a “Back-to-Sleep” cam- 
paign in 1994 to educate the public about sleep position. 
Prior to that time, an estimated 70% of infants slept on 
their stomachs, since parents had been taught that a 
“back down” position contributed to choking during 
sleep. There are some conditions for which doctors will 
recommend the prone position, but for normal infants, 
side or back (supine) positions are better. When placing 
an infant on his or her side, the parent should pull the 
child’s lower arm forward so that he or she is less likely 
to roll over onto the stomach. When babies are awake 
and being observed, they should be placed on their stom- 
achs frequently to aid in the development of the muscles 
and skills involved in lifting the head. Once a baby can 
roll over to his or her stomach, he or she has developed to 
the point where the risk of SIDS is minimal. 


Good prenatal care. Proper prenatal care can help pre- 
vent the abnormalities that put children at higher risk 
for SIDS. Mothers who do not receive prenatal care are 
also more likely to have premature and low birth- 
weight babies. Expectant mothers should also be 
warned about the risks of smoking, alcohol intake, and 
drug use during pregnancy. 


Proper bedding. Studies have shown that soft bedding, 
such as beanbags, waterbeds and soft mattresses, con- 
tributes to SIDS. Babies should sleep on firm mattress- 
es with no soft or fluffy materials underneath or around 
them—including quilts, pillows, thick comforters or 
lambskin. Soft stuffed toys should not be placed in the 
crib while babies sleep. 


e Room temperature. Although babies should be kept 
warm, they do not need to be any warmer than is com- 
fortable for the caregiver. An overheated baby is more 
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likely to sleep deeply, perhaps making it more difficult 
to wake when short of breath. Room temperature and 
wrapping should keep the baby warm and comfortable 
but not overheated. 


Diet. Some studies indicate that breastfed babies are at 
lower risk for SIDS. It is thought that the mother’s milk 
may provide additional immunity to the infections that 
can trigger sudden death in infants. 


Bedsharing with parents. Opinions differ on whether or 
not bedsharing of infant and mother increases or decreas- 
es the risk of SIDS. Bedsharing may encourage breast- 
feeding or alter sleep patterns, which could lower the risk 
of SIDS. On the other hand, some studies suggest that 
bedsharing increases the risk of SIDS. In any case, moth- 
ers who choose to bring their babies to bed should 
observe the following cautions: Soft sleep surfaces, as 
well as quilts, blankets, comforters or pillows should not 
be placed under the baby. Parents who sleep with their 
infants should not smoke around the baby, or use alcohol 
or other drugs which might make them difficult to 
arouse. Parents should also be aware that adult beds are 
not built with the same safety features as infant cribs. 


Secondhand smoke. It is as important to keep the 
baby’s environment smoke-free during infancy as it 
was when the mother was pregnant with the baby. 


Electronic monitoring. Electronic monitors are avail- 
able for use in the home. These devices sound an alarm 
for the parents if the child stops breathing. There is no 
evidence, however, that these monitors prevent SIDS. 
In 1986, experts consulted by the National Institutes of 
Health (NIH) recommended monitors only for infants 
at risk. These infants include those who have had one or 
more episodes of breath stopping; premature infants 
with breathing difficulties; and babies with two or more 
older siblings that died of SIDS. Parents who use moni- 
tors should know how to use them properly and what to 
for the baby if the alarm goes off. 


e Immunizations. There is no evidence that immuniza- 
tions increase the risk of SIDS. In fact, babies who 
receive immunizations on schedule are less likely to die 
of SIDS. 


Resources 


PERIODICALS 

Kemp, James S., et al. “Softness and Potential to Cause 
Rebreathing: Differences in Bedding Used by Infants at 
High and Low Risk for Sudden Infant Death Syndrome.” 
Journal of Pediatrics 132 (Feb. 98): 234-238. 


ORGANIZATIONS 
Association of SIDS and Infant Mortality Programs. MN SID 
Center, Children’s Hospitals and Clinics, 2525 Chicago 


GALE ENCYCLOPEDIA OF MEDICINE 2 


KEY TERMS 


Congenital—Existing or present at the time of 
birth. 


Crib death—Another name for SIDS. 


Prone—Lying on the stomach with the face down- 
ward. 


Supine—Lying on the back with the face upward. 


Ave. So., Minneapolis, MN 55404. (612) 813-6285. 
<http://www.asip 1.org>. 

National Institute of Child Health and Human Development. 
Bldg 31, Room 2A32, MSC 2425, 31 Center Drive, 
Bethesda, MD 20892-2425. (800) 505-2742. <http:/ 
/www.nichd.nih.gov/sids/sids.htm>. 

National SIDS Resource Center. 2070 Chain Bridge Road, 
Suite 450, Vienna, VA 22181. (703) 821-8955. <http:// 
www.circsol.com/SIDS/>. 

Sudden Infant Death Syndrome Alliance. 1314 Bedford 
Avenue, Suite 210, Baltimore, MD 21208. (800) 221- 
7437. <http://www.sidsalliance.org>. 


Teresa Norris, RN 


Sugar diabetes see Diabetes mellitus 


Sugar intolerance see Carbohydrate 
intolerance 


Sulfacetamide see Antibiotics, ophthalmic 


Sulfamethoxazole and trimethoprim see 
Sulfonamides 


Sulfinpyrazone see Gout drugs 
Sulfisoxazole see Sulfonamides 


fl Sulfonamides 


Definition 


Sulfonamides are medicines that prevent the growth 
of bacteria in the body. 


Purpose 


Sulfonamides are used to treat many kinds of infec- 
tions caused by bacteria and certain other microorgan- 
isms. Physicians may prescribe these drugs to treat uri- 
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Sulfonamides 


nary tract infections, ear infections, frequent or long-last- 
ing bronchitis, bacterial meningitis, certain eye infec- 
tions, Pneumocystis carinii pneumonia, traveler’s diar- 
rhea, and a number of other kinds of infections. These 
drugs will not work for colds, flu, and other infections 
caused by viruses. 


Description 


Sulfonamides, also called sulfa medicines, are avail- 
able only with a physician’s prescription. They are sold 
in tablet and liquid forms. Some commonly used sulfon- 
amides are sulfisoxazole (Gantrisin) and the combination 
drug sulfamethoxazole and trimethoprim (Bactrim, 
Cotrim). 


Recommended dosage 


The recommended dosage depends on the type of 
sulfonamide, the strength of the medicine, and the med- 
ical problem for which it is being taken. Check with the 
physician who prescribed the drug or the pharmacist who 
filled the prescription for the correct dosage. 


Always take sulfonamides exactly as directed. To 
make sure the infection clears up completely, take the 
medicine for as long as it has been prescribed. Do not stop 
taking the drug just because symptoms begin to improve. 
Symptoms may return if the drug is stopped too soon. 


Sulfonamides work best when they are at constant 
levels in the blood. To help keep levels constant, take the 
medicine in doses spaced evenly through the day and 
night. Do not miss any doses. For best results, take the 
medicine with a full glass of water and drink several 
more glasses of water every day. This will help prevent 
some of the medicine’s side effects. 


Precautions 


Symptoms should begin to improve within a few 
days of beginning to take this medicine. If they do not, or 
if they get worse, check with the physician who pre- 
scribed the medicine. 


Although such side effects are rare, some people 
have had severe and life-threatening reactions to sulfon- 
amides. These include sudden, severe liver damage, seri- 
ous blood problems, breakdown of the outer layer of the 
skin, and a condition called Stevens-Johnson syndrome, 
in which people get blisters around the mouth, eyes, or 
anus. Call a physician immediately if any of these signs 
of a dangerous reaction occur: 


e skin rash or reddish or purplish spots on the skin 


e other skin problems, such as blistering or peeling 
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e fever 

* sore throat 

* cough 

e shortness of breath 
e joint pain 

* pale skin 

e yellow skin or eyes 


This medicine may cause dizziness. Anyone who 
takes sulfonamides should not drive, use machines or do 
anything else that might be dangerous until they have 
found out how the drugs affect them. 


Sulfonamides may cause blood problems that can 
interfere with healing and lead to additional infections. 
Avoid injuries while taking this medicine. Be especially 
careful not to injure the mouth when brushing or flossing 
the teeth or using a toothpick. Do not have dental work 
done until the blood is back to normal. 


This medicine may increase sensitivity to sunlight. 
Even brief exposure to sun can cause a severe sunburn 
or a rash. While being treated with this medicine, avoid 
being in direct sunlight, especially between 10 A.M. and 3 
P.M.; wear a hat and tightly woven clothing that covers 
the arms and legs; use a sunscreen with a skin protection 
factor (SPF) of at least 15; protect the lips with a sun 
block lipstick; and do not use tanning beds, tanning 
booths, or sunlamps. 


Babies under 2 months should not be given sulfon- 
amides unless their physician has ordered the medicine. 


Older people may be especially sensitive to the 
effects of sulfonamides, increasing the chance of 
unwanted side effects, such as severe skin problems and 
blood problems. Patients who are taking water pills 
(diuretics) at the same time as sulfonamides may also be 
more likely to have these problems. 


Special conditions 


People with certain medical conditions or who are 
taking certain other medicines can have problems if they 
take sulfonamides. Before taking these drugs, be sure to 
let the physician know about any of these conditions: 


ALLERGIES. Anyone who has had unusual reactions 
to sulfonamides, water pills (diuretics), diabetes medi- 
cines, or glaucoma medicine in the past should let his or 
her physician know before taking sulfonamides. The 
physician should also be told about any allergies to 
foods, dyes, preservatives, or other substances. 


PREGNANCY. In studies of laboratory animals, some 
sulfonamides cause birth defects. The drugs’ effects on 
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human fetuses have not been studied. However, pregnant 
women are advised not to use this medicine around the 
time of labor and delivery, because it can cause side effects 
in the baby. Women who are pregnant or who may become 
pregnant should check with their physicians about the 
safety of using sulfonamides during pregnancy. 


BREASTFEEDING. Sulfonamides pass into breast 
milk and may cause liver problems, anemia, and other 
problems in nursing babies whose mothers take the med- 
icine. Because of those problems, women should not 
breastfeed when they are under treatment with this drug. 
Women who are breastfeeding and who need to take this 
medicine should check with their physicians to find out 
how long they need to stop breastfeeding. 


OTHER MEDICAL CONDITIONS. Before using sul- 
fonamides, people with any of these medical problems 
should make sure their physicians are aware of their con- 
ditions: 


e anemia or other blood problems 
e kidney disease 

e liver disease 

e asthma or severe allergies 

e alcohol abuse 

* poor nutrition 

e abnormal intestinal absorption 
e porphyria 

e folic acid deficiency 


e deficiency of the enzyme glucose-6-phosphate dehy- 
drogenase (G6PD) 


USE OF CERTAIN MEDICINES. Taking sulfonamides 
with certain other drugs may affect the way the drugs 
work or may increase the chance of side effects. 


Side effects 


The most common side effects are mild diarrhea, 
nausea, vomiting, dizziness, headache, loss of appetite, 
and tiredness. These problems usually go away as the body 
adjusts to the drug and do not require medical treatment. 


More serious side effects are not common, but may 
occur. If any of the following side effects occur, check 
with a physician immediately: 


e itching or skin rash 

e reddish or purplish spots on the skin 

e other skin problems, such as redness, blistering, peeling 
* severe, watery or bloody diarrhea 


e muscle or joint aches 
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KEY TERMS 


Anemia—A lack of hemoglobin—the compound 
in blood that carries oxygen from the lungs 
throughout the body and brings waste carbon diox- 
ide from the cells to the lungs, where it is released. 


Bronchitis—Inflammation of the air passages of 
the lungs. 


Fetus—A developing baby inside the womb. 


Inflammation—Pain, redness, swelling, and heat 
that usually develop in response to injury or illness. 


Meningitis—Inflammation of tissues that surround 
the brain and spinal cord. 


Pneumocystis carinii pneumonia—A lung infec- 
tion that affects people with weakened immune 
systems, such as people with AIDS or people tak- 
ing medicines that weaken the immune system. 


Porphyria—A disorder in which porphyrins build 
up in the blood and urine. 


Porphyrin—A type of pigment found in living 
things. 


Urinary tract—The passage through which urine 
flows from the kidneys out of the body. 


e fever 

e sore throat 

e cough 

¢ shortness of breath 

* unusual tiredness or weakness 
¢ unusual bleeding or bruising 

e pale skin 

e yellow eyes or skin 

e swallowing problems 


Other rare side effects may occur. Anyone who has 
unusual symptoms while taking sulfonamides should get 
in touch with his or her physician. 


Interactions 


Sulfonamides may interact with a large number of 
other medicines. When this happens, the effects of one or 
both of the drugs may change or the risk of side effects 
may be greater. Anyone who takes sulfonamides should let 
the physician know all other medicines he or she is taking. 
Among the drugs that may interact with sulfonamides are: 
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Sunburn 


e acetaminophen (Tylenol) 

e medicine for overactive thyroid 

e male hormones (androgens) 

e female hormones (estrogens) 

e other medicines used to treat infections 

e birth control pills 

e medicines for diabetes such as glyburide (Micronase) 
e anticoagulants such as warfarin (Coumadin) 

e disulfiram (Antabuse), used to treat alcohol abuse 


e amantadine (Symmetrel), used to treat flu and also 
Parkinson’s disease 


e water pills (diuretics) such as hydrochlorothiazide 
(HCTZ, HydroDIURIL) 


e the anticancer drug methotrexate (Rheumatrex) 


e antiseizure medicines such as valproice acid (Depakote, 
Depakene) 


The list above does not include every drug that may 
interact with sulfonamides. Be sure to check with a 
physician or pharmacist before combining sulfonamides 
with any other prescription or nonprescription (over-the- 
counter) medicine. 


Nancy Ross-Flanigan 


Sumatriptan see Antimigraine drugs 


i Sunburn 


Definition 


Inflammation of the skin caused by overexposure to 
the sun. 


Description 


Sunburn is caused by exposure to the ultraviolet 
(UV) rays of the sun. There are two types of ultraviolet 
rays, UVA and UVB. UVA rays penetrate the skin more 
deeply and can cause melanoma in susceptible people. 
UVB rays, which don’t penetrate as deeply, cause sun- 
burn and wrinkling. Most UVB rays are absorbed by sun- 
screens, but only about half the UVA rays are absorbed. 


Skin cancer from sun overexposure is a serious 
health problem in the United States, affecting almost a 
million Americans each year. One out of 87 will develop 
malignant melanoma, the most serious type of skin can- 
cer, and 7,300 of them will die each year. 
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Fair-skinned people are most susceptible to sunburn, 
because their skin produces only small amounts of the 
protective pigment called melanin. People trying to get a 
tan too quickly in strong sunlight are also more vulnera- 
ble to sunburn. While they have a lower risk, even the 
darkest-skinned people can get skin cancer. 


Repeated sun overexposure and burning can prema- 
turely age the skin, causing yellowish, wrinkled skin. 
Overexposure can increase the risk of skin cancer, espe- 
cially a serious burn in childhood. 


Causes and symptoms 


The ultraviolet rays in sunlight destroy cells in the 
outer layer of the skin, damaging tiny blood vessels 
underneath. When the skin is burned, the blood vessels 
dilate and leak fluid. Cells stop making protein. Their 
DNA is damaged by the ultraviolet rays. Repeated DNA 
damage can lead to cancer. 


When the sun burns the skin, it triggers immune 
defenses which identify the burned skin as foreign. At 
the same time, the sun transforms a substance on the skin 
which interferes with this immune response. While this 
substance keeps the immune system from attacking a 
person’s own skin, it also means that any malignant cells 
in the skin will be able to grow freely. 


Sunburn causes skin to turn red and blister. Several 
days later, the dead skin cells peel off. In severe cases, 
the burn may occur with sunstroke (vomiting, fever and 
collapse). 


Diagnosis 


Visual inspection and a history of exposure to the sun. 


Treatment 


Aspirin can ease pain and inflammation. Tender 
skin should be protected against the sun until it has 
healed. In addition, apply: 


e calamine lotion 

e sunburn cream or spray 

e cool tap water compress 

e colloidal oatmeal (Aveeno) baths 
e dusting powder to reduce chafing 


People who are severely sunburned should see a 
doctor, who may prescribe corticosteroid cream to speed 
healing. 


Alternative treatment 


Over-the-counter preparations containing aloe (Aloe 
barbadensis) are an effective treatment for sunburn, eas- 


GALE ENCYCLOPEDIA OF MEDICINE 2 


This person has a second-degree sunburn on the back of 
the neck. (Custom Medical Stock Photo. Reproduced by permis- 
sion.) 


ing pain and inflammation while also relieving dryness 
of the skin. A variety of topical herbal remedies applied 
as lotions, poltices, or compresses may also help relieve 
the effects of sunburn. Calendula (Calendula officinalis) 
is one of the most frequently recommended to reduce 
inflammation. 


Prognosis 


Moderately burned skin should heal within a week. 
While the skin will heal after a sunburn, the risk of skin 
cancer increases with exposure and subsequent burns. 
Even one bad burn in childhood carries an increased risk 
of skin cancer. 


Prevention 


Everyone from age six months on should use a 
water-resistant sunscreen with a sun protective factor 
(SPF) of at least 15. Apply at least an ounce 15-30 min- 
utes before going outside. It should be reapplied every 
two hours (more often after swimming). Babies should 
be kept completely out of the sun for the first six months 
of life, because their skin is thinner than older children. 
Sunscreens have not been approved for infants. 


In addition, people should: 


e limit sun exposure to 15 minutes the first day, even if 
the weather is hazy, slowly increasing exposure daily 


e reapply sunscreen every two hours (more often if 
sweating or swimming) 


e reapply waterproof sunscreen after swimming more 
than 80 minutes, after toweling off, or after perspiring 
heavily 


e avoid the sun between 10 A.M. and 3 P.M 


* use waterproof sunscreen on legs and feet, since the sun 
can burn even through water 
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KEY TERMS 


Malignant melanoma—The most deadly of the 
three types of skin cancer. 


Sunscreen—Products which block the damaging 
rays of the sun. Good sunscreens contain either 
para-aminobenzoic acid (PABA) or benzophe- 
none, or both. Sunscreen protection factors range 
from 2-45. 


* wear an opaque shirt in water, because reflected rays 
are intensified 


If using a sunscreen under SPF 15, simply apply- 
ing more of the same SPF won’t prolong allowed time 
in the sun. Instead, patients should use a higher SPF in 
order to lengthen exposure safely. A billed cap protects 
70% of the face; a wide-brimmed hat is better. People 
at very high risk for skin cancer can wear clothing that 
blocks almost all UV rays, but most people can simply 
wear white cotton summer-weight clothing with a tight 
weave. 


Resources 


BOOKS 
Orkin, Milton, Howard Maibach, and Mark Dahl. Dermatol- 
ogy. Norwalk, CT: Appleton & Lange, 1992. 


PERIODICALS 

Brink, Susan, and Corinna Wu. “Sun Struck.” U.S. News and 
World Report (24 June 1996): 62-7. 

Davis, Robert, and Tim Friend. “Defining Risks of Melanoma 
and Ramifications of Sunscreen.” USA Today, 18 Feb. 
1998, 09B. 

Pion, Ira A. “Educating Children and Parents About Sun Pro- 
tection.” Dermatology Nursing 8 (1 Feb. 1996): 29-37. 

Tyler, Varro. “Aloe: Nature’s Skin Soother.” Prevention Maga- 
zine, 1 Apr. 1998, 94-96. 


Carol A. Turkington 


f Sunscreens 


Definition 


Sunscreens are products applied to the skin to pro- 
tect against the harmful effects of the sun’s ultraviolet 
(UV) rays. 
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Sunscreens 


Purpose 


Everyone needs a little sunshine. About 15 minutes of 
exposure a day helps the body make Vitamin D, which is 
important for healthy bones and teeth. But longer exposure 
may cause many problems, from wrinkles to skin cancer. 
One particularly deadly form of skin cancer, malignant 
melanoma, has been on the rise in recent decades, as tan- 
ning has become more popular. Over the same period, sci- 
entists have warned that the thin layer of ozone that pro- 
tects life on Earth from the sun’s ultraviolet (UV) radiation 
is being depleted. This allows more UV radiation to get 
through, adding to the risk of overexposure. 


Sunscreens help protect against the sun’s damaging 
effects. But just how much protection they provide is a 
matter of debate. The sun gives off two kinds of ultravio- 
let radiation, called UV-A and UV-B. For many years, 
experts thought that only UV-B was harmful. However, 
recent research suggests that UV-A may be just as dan- 
gerous as UV-B, although its effects may take longer to 
show up. In particular, UV-A may have a role in causing 
melanoma. Most sunscreen products contain ingredients 
that provide adequate protection only against UV-B rays. 
Even those labeled as “broad spectrum” sunscreens may 
offer only partial protection against UV-A radiation. 
Those containing the ingredient avobenzone give the 
most protection against UV-A rays. 


Some medical experts are concerned that sunscreens 
give people a false sense of security, allowing them to stay 
in the sun longer than they should. Although sunscreens 
protect the skin from burning, they may not protect against 
other kinds of damage. A number of studies suggest that 
people who use sunscreens may actually increase their risk 
of melanoma because they spend too much time in the 
sun. This does not mean that people should stop using sun- 
screens. It means that they should not rely on sunscreens 
alone for protection. According to the American Academy 
of Dermatology, sunscreens should be one part of sun pro- 
tection, along with wide-brimmed hats and tightly-woven 
clothing that covers the arms and legs. 


Description 


Many brands of sunscreens are available, containing 
a variety of ingredients. The active ingredients work by 
absorbing, reflecting, or scattering some or all of the 
sun’s rays. Most sunscreen products contain combina- 
tions of ingredients. 


The U.S. Food and Drug Administration requires 
sunscreen products to carry a sun protection factor (SPF) 
rating on their labels. This number tells how well the sun- 
screen protects against burning. The higher the number, 
the longer a person can stay in the sun without burning. 
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Sunscreen products are sold as lotions, creams, gels, 
oils, sprays, sticks, and lip balms, and can be bought 
without a physician’s prescription. 


Recommended dosage 


Be sure to read the instructions that come with the 
sunscreen. Some need to be applied as long as 1-2 hours 
before sun exposure. Others should be applied 30 min- 
utes before exposure, and frequently during exposure. 


Apply sunscreen liberally to all exposed parts of the 
skin, including the hands, feet, nose, ears, neck, scalp (if 
the hair is thin or very short), and eyelids. Take care not 
to get sunscreen in the eyes, as it can cause irritation. Use 
a lip balm containing sunscreen to protect the lips. Reap- 
ply sunscreen liberally every 1-2 hours—more frequent- 
ly when perspiring heavily. Sunscreen should also be 
reapplied after going in the water. 


Precautions 


Sunscreen alone will not provide full protection from 
the sun. When possible, wear a hat, long pants, a long- 
sleeved shirt, and sunglasses. Try to stay out of the sun 
between 10 A.M. and 2 P.M. (11 A.M. to 3 P.M. Daylight 
Saving Time), when the sun’s rays are strongest. The sun 
can damage the skin even on cloudy days, so get in the 
habit of using a sunscreen every day. Be especially care- 
ful at high elevations or in areas with surfaces that reflect 
the sun’s rays, such as sand, water, concrete, or snow. 


Sunlamps, tanning beds, and tanning booths were 
once thought to be safer than the sun, because they give 
off mainly UV-A rays. However, UV-A rays are now 
known to cause serious skin damage and may increase 
the risk of melanoma. Health experts advise people not 
to use these tanning devices. 


People with fair skin, blond, red or light brown hair, 
and light colored eyes are at greatest risk for developing 
skin cancer. So are people with many large skin moles. 
These people should avoid exposure to the sun as much as 
possible. However, even dark skinned people, including 
African Americans and Hispanic Americans may suffer skin 
damage from the sun and should be careful about exposure. 


Sunscreens should not be used on children under 6 
months because of the risk of side effects. Instead, chil- 
dren this young should be kept out of the sun. Children 
over 6 months should be protected with clothing and sun- 
screens of at least SPF 15, preferably lotions. Sunscreens 
containing alcohol should not be used on children 
because they may irritate the skin. 


Older people who stay out of the sun and use sun- 
screens may not produce enough vitamin D in their bod- 
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ies. They may need to increase the vitamin D in their 
diets by including foods such as fortified milk and 
salmon. A health care professional can help decide if this 
is necessary. 


Anyone who has had unusual reactions to any sun- 
screen ingredients in the past should check with a physi- 
cian or pharmacist before using a sunscreen. The physi- 
cian or pharmacist should also be told about any aller- 
gies to foods, dyes, preservatives, or other substances, 
especially the following: 


e artificial sweeteners 

e anesthetics such as benzocaine, procaine, or tetracaine 
e diabetes medicine taken by mouth 

e hair dyes 

e sulfa medicines 

e water pills 

* cinnamon flavoring 


People with skin conditions or diseases should 
check with their physicians before using a sunscreen. 
This is especially true of people with conditions that get 
worse with exposure to light. 


Side effects 


The most common side effects are drying or tighten- 
ing of the skin. This problem does not need medical 
attention unless it does not improve. 


Other side effects are rare, but possible. If any of the 
following symptoms occur, check with a physician as 
soon as possible: 


e acne 
e burning, itching, or stinging of the skin 
e redness or swelling of the skin 


e rash, with or without blisters that ooze and become 
crusted 


e pain in hairy parts of body 


e pus in hair follicles 


Interactions 


Anyone who is using a prescription or nonprescrip- 
tion (over-the-counter) drug that is applied to the skin 
should check with a physician before using a sunscreen. 


Resources 


PERIODICALS 

Center for Medical Consumers Inc. “Sunscreens and Sunglass- 
es: A Consumer’s Guide.” HealthFacts 15 (June 1990): 1. 

Kurtzweil, Paula. “Seven Steps to Safer Sunning.” FDA Con- 
sumer 30 (June 1996): 6. 
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Hair follicle—A tiny pit in the skin from which 
hair grows. 


Melanoma—A rapidly spreading and deadly form 
of cancer that usually occurs on the skin. 


Ozone—A gas found in the atmosphere. A layer of 
ozone about 15 mi (24 km) above Earth’s surface 
helps protect living things from the damaging 
effects of the sun’s ultraviolet rays. 


Pus—Thick, whitish or yellowish fluid that forms 
in infected tissue. 


Ultraviolet rays—Invisible light rays with a wave- 
length shorter than that of visible light but longer 
than that of x rays. 


Underwood, Anne. “A Warning on Sunscreen.” Newsweek 
(2 Mar. 1998): 61. 

University of California. “Sunscreen May Not Protect You.” 
Berkeley Wellness Letter 10 (June 1994): 5. 


Nancy Ross-Flanigan 


Sunstroke see Heat disorders 
Superficial phlebitis see Thrombophlebitis 


g Superior vena cava syndrome 


Definition 
The superior vena cava is the major vein in the chest 
that carries blood from the upper part of the body into the 


heart. A restriction of the blood flow (occlusion) through 
this vein can cause superior vena cava syndrome (SVCS). 


Description 


Superior vena cava syndrome is a partial occlusion 
of the superior vena cava. This leads to a lower than nor- 
mal blood flow through this major vein. SVCS is also 
called superior mediastinal syndrome and/or superior 
vena cava obstruction. 


Causes and symptoms 


More than 95% of all cases of SVCS are associated 
with cancers involving the upper chest. The cancers most 
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Superior vena cava syndrome 


commonly associated with SVCS are advanced lung can- 
cers, which account for nearly 80% of all cases of SVCS, 
and lymphoma. Cancers that have spread (metastasized) 
to the chest, such as metastatic breast cancer to the 
chest and metastatic testicular cancer to the chest have 
also been shown to cause SVCS. 


Other causes of SVCS include: the formation of a 
blood clot in the superior vena cava, enlargement of the 
thyroid gland, tuberculosis, and sarcoidosis. 


The symptoms of SVCS include: 
e change in voice 
e confusion 
* cough 
e enlargement of the veins in the upper body, particularly 
those in the arms 
e headache 
e light-headedness 
e shortness of breath 
e swelling of the arms 
e swelling of the face 


e trouble swallowing 


Diagnosis 

SVCS should be considered in any cancer patient 
with swelling of the face and arms. This diagnosis can be 
confirmed by x ray, computerized tomography (CT) 
scan, or medical resonance imaging (MRI) of the chest 
that reveals a partial occlusion of the superior vena cava. 


Treatment 


Treatment of SVCS depends on the underlying can- 
cer that is causing it. This treatment may include radia- 
tion, chemotherapy, or a combination of both. In some 
cases, surgical procedures may be performed to open 
(dilate) the vessel. These procedures are generally per- 
formed by a trained radiologist or vascular surgeon. 


Alternative treatment 


Since treatment of SVCS is aimed at treating the 
underlying disorder that is causing SVCS, alternative treat- 
ments must also focus on treating these underlying causes. 
Alternative treatments for cancer include acupuncture, 
aromatherapy, herbal remedies, hydrotherapy, hypnosis, 
and massage, among many others. 


Prognosis 


The prognosis depends on the underlying cause of 
SVCS. In cases of SVCS caused by lung cancers, the 
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KEY TERMS 


Metastasis—The spread of a cancer from one part 
of the body (where the cancer originated) to 
another part of the body. 


Sarcoidosis—A disease of unknown origin in 
which there is chronic (recurrent) swelling in the 
lymph nodes and other tissues. 

Superior vena cava—The major vein that carries 
blood from the upper body to the heart. 
Thymoma—A tumor that originates in the thymus, 
a small gland just in front of the heart that pro- 
duces hormones necessary for the development of 
certain components of the immune system. 


prognosis is generally rather poor since SVCS does not 
generally occur until the later stages of these diseases. 


Prevention 


SVCS may be prevented by early medical interven- 
tion to halt and/or reverse the cancer which, in a later 
stage, would have lead to SVCS. 


Resources 


PERIODICALS 

Haapoja, I.S. and C. Blendowski. “Superior Vena Cava Syndrome.” 
Seminars in Oncology Nursing 15 (August 1999): 183-9. 

Hemann, Rhonda. “Superior Vena Cava Syndrome.” Clinical 
Excellence for Nurse Practitioners 5 (March 2001): 85-7. 

Yellin, A. et al. “Superior Vena Cava Syndrome: The Myth - 
the Facts.” American Review of Respiratory Disease 141 
(May 1990): 1114-1118. 

ORGANIZATIONS 

Alliance for Lung Cancer Advocacy, Support and Education. 
P.O. Box 849 Vancouver, WA 98666. (800) 298-2436 or 
(360) 696-2436. <http://www.alcase.org/>. 

OTHER 

Beeson, Michael S. eMedicine - Superior Vena Cava Syndrome. 
<http://www.emedicine.com/emerg/topic561.htm>. 
(12 May 2001). 


Paul A. Johnson 


Supportive cancer therapy see Cancer 
therapy, supportive 


Surgical debridement see Debridement 


Swan-Ganz catheterization see Pulmonary 
artery catheterization 
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Sweating, excessive see Hyperhidrosis 
Swimmer’s ear see Otitis externa 


Swimming pool conjunctivitis see Inclusion 
conjunctivitis 
Swollen glands see Lymphadenitis 


f Sydenham’s chorea 


Definition 


Also called St. Vitus’ dance, Sydenham’s chorea is a 
disorder effecting children and characterized by jerky, 
uncontrollable movements, either of the face or of the 
arms and legs. 


Description 


Sydenham’s chorea is a disorder that occurs in chil- 
dren and is associated with rheumatic fever. Rheumatic 
fever is an acute infectious disease caused by certain types 
of streptococci bacteria. It usually starts with strep throat 
or tonsillitis. These types of streptococci are able to cause 
disease throughout the body. The most serious damage 
caused by rheumatic fever is to the valves in the heart. At 
one time, rheumatic fever was the most common cause of 
damaged heart valves, and it still is in most developing 
countries around the world. Rheumatic fever and rheumat- 
ic heart disease are still present in the industrialized coun- 
tries, but the incidence has dropped substantially. 


Rheumatic fever may appear in several different 
forms. Sydenham’s chorea is one of five “major criteria” 
for the diagnosis of rheumatic fever. There are also four 
“minor criteria” and two types of laboratory tests associ- 
ated with the disease. The “Jones criteria” define the diag- 
nosis. They require laboratory evidence of a streptococcal 
infection plus two or more of the criteria. The laboratory 
evidence may be identification of streptococci from a 
sore throat or antibodies to streptococcus in the blood. 
The most common criteria are arthritis and heart disease, 
occurring in half to three-quarters of the patients. Syden- 
ham’s chorea, characteristic nodules under the skin, and a 
specific type of skin rash occur only 10% of the time. 


Causes and symptoms 


The cause is only certain types of streptococci, 
called “Lancefield Group A beta-hemolytic.” These par- 
ticular germs seem to be able to create an immune 
response that attacks the body’s own tissues along with 
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the germs. Those tissues are joints, heart valves, skin, 
and brain. 


Many patients suffer from strep throat, just before 
developing this new set of symptoms. They may also 
have joint pains without swelling, a condition known as 
arthralgia. Sydenham’s chorea will appear as uncontrol- 
lable twitching or jerking of any part of the body that is 
worse when trying to repress it but disappears with sleep. 


Diagnosis 


Because rheumatic fever is such a damaging disease, 
a complete evaluation should be done whenever it is sus- 
pected. This includes cultures for streptococci, blood 
tests, and usually an electrocardiogram (heartbeat map- 
ping to detect abnormalities). 


Treatment 


Suspected streptococcus infections must be treated. 
All the other manifestations of rheumatic fever, including 
Sydenham’s chorea and excluding heart valve damage, 
remit with the acute disease and do not require treatment. 
Sydenham’s chorea generally lasts for several months. 


Prognosis 


Syndenham’s chorea clears up without complica- 
tions when the rheumatic fever is treated. The heart valve 
damage associated with rheumatic fever may lead to 
heart trouble and require a surgical valve repair or 
replacement. 


Prevention 


All strep throats should be treated with a full 10 days 
of antibiotics (penicillin or erythromycin). Treatment 
may best be delayed a day or two to allow the body to 
build up its own antibodies. In addition, for those who 
have had an episode of rheumatic fever or have damaged 
heart valves from any other cause, prophylactic antibi- 
otics should be continued to prevent recurrence. 


It is possible to eradicate dangerous streptococcus 
from a community by culturing everyone’s throat and 
treating everyone who tests positive. This is worth doing 
wherever a case of rheumatic fever appears, but it is 
expensive and requires many resources. 


Resources 


BOOKS 

Bisno, Alan L. “Rheumatic Fever.” In Cecil Textbook of Medi- 
cine, ed. J. Claude Bennett and Fred Plum. Philadelphia: 
W. B. Saunders Co., 1996. 
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Sympathectomy 


KEY TERMS 


Arthralgia—Joint pain. 


Electrocardiogram—Mapping the electrical activi- 
ty of the heart. 


Rheumatic fever—Chiefly childhood disease 
marked by fever, inflammation, joint pain, and 
Syndenham’s chorea. It is often recurrent and can 
lead to heart valve damage. 


Tonsillitis—Inflammation of the tonsils, which are 
in the back of the throat. 


Kaplan, Edward L. “Rheumatic Fever.” In Harrison’s Princi- 
ples of Internal Medicine, ed. Anthony S. Fauci, et al. 
New York: McGraw-Hill, 1997. 

Todd, James. “Streptococcal Infections.” In Nelson Textbook of 
Pediatrics, ed. Richard E. Behrman. Philadelphia: W. B. 
Saunders Co., 1996. 


J. Ricker Polsdorfer, MD 


Í Sympathectomy 


Definition 


Sympathectomy is a surgical procedure that destroys 
nerves in the sympathetic nervous system. The procedure 
is done to increase blood flow and decrease long-term 
pain in certain diseases that cause narrowed blood ves- 
sels. It can also be used to decrease excessive sweating. 
This surgical procedure cuts or destroys the sympathetic 
ganglia, collections of nerve cell bodies in clusters along 
the thoracic or lumbar spinal cord. 


Purpose 


The autonomic nervous system that controls 
unwilled (involuntary) body functions, such as breathing, 
sweating, and blood pressure, are divided into the sym- 
pathetic and the parasympathetic nervous systems. The 
sympathetic nervous system speeds the heart rate, nar- 
rows (constricts) blood vessels, and raises blood pres- 
sure. Blood pressure is controlled by means of nerve 
cells that run through sheaths around the arteries. The 
sympathetic nervous system can be described as the 
“fight or flight” system because it allows us to respond to 
danger by fighting off an attacker or by running away. 
When danger threatens, the sympathetic nervous system 
increases heart and respiratory rate, increases blood flow 
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to muscles, and decreases blood flow to other areas, such 
as skin, digestive tract, and limb veins. The net effect is 
an increase in blood pressure. 


Sympathectomy is performed to relieve intermittent 
constricting of blood vessels (ischemia) when the fingers, 
toes, ears, or nose are exposed to cold (Raynaud’s phenom- 
enon). In Raynaud’s phenomenon, the affected extremities 
turn white, then blue, and red as the blood supply is cut off. 
The color changes are accompanied by numbness, tingling, 
burning, and pain. Normal color and feeling are restored 
when heat is applied. The condition sometimes occurs 
without direct cause but it is more often caused by an 
underlying medical condition, such as rheumatoid arthri- 
tis. Sympathectomy is usually less effective when Ray- 
naud’s is caused by an underlying medical condition. Nar- 
rowed blood vessels in the legs that cause painful cramping 
(claudication) are also treated with sympathectomy. 


Sympathectomy may be helpful in treating reflex 
sympathetic dystrophy (RSD), a condition that some- 
times develops after injury. In RSD, the affected limb is 
painful (causalgia) and swollen. The color, temperature, 
and texture of the skin change. These symptoms are 
related to prolonged and excessive activity of the sympa- 
thetic nervous system. 


Because sweating is controlled by the sympathetic 
nervous system, sympathectomy is also effective in treat- 
ing excessive sweating (hyperhidrosis) of the palms, 
armpits, or face. 


Precautions 


To determine whether sympathectomy is needed, a 
reversible block of the affected nerve cell (ganglion) 
should be done. A reversible ganglion block interrupts 
nerve impulses by means of steroid and anesthetic inject- 
ed into it. If the block has a positive effect on pain and 
blood flow in the affected area, the sympathectomy will 
probably be helpful. The surgical procedure should be 
performed only if conservative treatment has not worked. 
Conservative treatment includes avoiding exposure to 
stress and cold, physical therapy, and medications. 


Sympathectomy is most likely to be effective in 
relieving the pain of reflex sympathetic dystrophy if it is 
done soon after the injury occurs. However, increased 
benefit from early surgery should be balanced against 
time needed to promote spontaneous recovery and 
response to conservative treatment. 


Description 


Sympathectomy was traditionally done as an inpa- 
tient surgical procedure under general anesthesia. An inci- 
sion was made on the mid-back, exposing the ganglia to 
be cut. Recent techniques are less invasive and may be 
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done under local anesthesia and as outpatient surgery. If 
only one arm or leg is affected, it may be treated with a 
percutaneous radiofrequency technique. In this technique, 
the surgeon locates the ganglia by a combination of x ray 
and electrical stimulation. The ganglia are destroyed by 
applying radio waves through electrodes on the skin. 


Sympathectomy for hyperhidrosis can be done by 
making a small incision under the armpit and introducing 
air into the chest cavity. The surgeon inserts a fiber optic 
tube (endoscope) that projects an image of the operation 
on a video screen. The ganglia can then be cut with fine 
scissors attached to the endoscope. Laser beams can also 
be used to destroy the ganglia. 


Preparation 


As with any surgery, patients should discuss expect- 
ed results and possible risks with their surgeons. They 
should tell their surgeons all medications they are taking 
and all their medical problems, and they should be in 
good general health. To improve general health, the 
patient may be asked to lose weight, give up smoking or 
alcohol, and get the proper sleep, diet, and exercise. 
Immediately before the surgery, patients will not be per- 
mitted to eat or drink, and the surgical site will be 
cleaned and scrubbed. 


Aftercare 


The surgeon will inform the patient about specific 
aftercare needed for the technique used. Doppler ultra- 
sonography, a test using sound waves to measure blood 
flow, can help to determine whether sympathectomy has 
had a positive result. 


Risks 


Side effects of sympathectomy may include 
decreased blood pressure while standing, which may 
cause fainting spells. After sympathectomy in men, 
semen is sometimes ejaculated into the bladder, which 
may impair fertility. After a sympathectomy done by 
inserting an endoscope in the chest cavity, patients may 
experience chest pain with deep breathing. This problem 
usually disappears within two weeks. They may also 
experience pneumothorax (air in the chest cavity). 


In 30% of cases, surgery for hyperhidrosis may 
cause increased sweating on the chest. In 2% of cases, 
this surgery causes increased sweating in other areas, 
including increased facial sweating while eating. Other 
complications occur less frequently. These complications 
include Horner’s syndrome, a condition of the nervous 
system that causes the pupil of the eye to close, the eyelid 
to droop, and sweating to decrease on one side of the 
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KEY TERMS 


Causalgia—A severe burning sensation sometimes 
accompanied by redness and inflammation of the 
skin. Causalgia is caused by injury to a nerve out- 
side the spinal cord. 


Claudication—Cramping or pain in a leg caused by 
poor blood circulation. This condition is frequently 
caused by hardening of the arteries (atherosclero- 
sis). Intermittent claudication occurs only at certain 
times, usually after exercise, and is relieved by rest. 


Fiberoptics—In medicine, fiberoptics uses glass or 
plastic fibers to transmit light through a specially 
designed tube. The tube is inserted into organs or 
body cavities where it transmits a magnified image 
of the internal body structures. 


Hyperhidrosis—Excessive sweating. Hyperhidro- 
sis can be caused by heat, overactive thyroid 
glands, strong emotion, menopause, or infection. 


Parasympathetic nervous system—The division of 
the autonomic (involuntary or unwilled) nervous 
system that slows heart rate, increases digestive 
and gland activity, and relaxes the sphincter mus- 
cles that close off body organs. 


Percutaneous—Performed through the skin, from 
the Latin per, meaning through and cutis, meaning 
skin. 


Pneumothorax—A collection of air or gas in the 
chest cavity that causes a lung to collapse. Pneu- 
mothorax may be caused by an open chest wound 
that admits air. 


face. Other rare complications are nasal blockage and 
pain of the nerves supplying the skin between the ribs. 


Normal results 


Some studies report that sympathectomy relieves 
causalgia in as many as 75% of cases. The studies also 
show that it relieves hyperhidrosis in more than 90% of 
cases. The less invasive procedures cause very little scar- 
ring. Most patients stay in the hospital for less than one 
day and return to work within the week. 


Resources 


PERIODICALS 
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Syncope see Fainting 
Syndactyly see Polydactyly and syndactyly 


Synergistic gangrene see Flesh-eating 
disease 


Synovial fluid analysis see Joint fluid 
analysis 


Synovial membrane biopsy see Joint biopsy 


I Syphilis 


Definition 


Syphilis is an infectious systemic disease that may 
be either congenital or acquired through sexual contact 
or contaminated needles. 


Description 


Syphilis has both acute and chronic forms that pro- 
duce a wide variety of symptoms affecting most of the 
body’s organ systems. The range of symptoms makes it 
easy to confuse syphilis with less serious diseases and 
ignore its early signs. Acquired syphilis has four stages 
(primary, secondary, latent, and tertiary) and can be spread 
by sexual contact during the first three of these four stages. 


Syphilis, which is also called lues (from a Latin 
word meaning plague), has been a major public health 
problem since the sixteenth century. The disease was 
treated with mercury or other ineffective remedies until 
World War I, when effective treatments based on arsenic 
or bismuth were introduced. These were succeeded by 
antibiotics after World War II. At that time, the number 
of cases in the general population decreased, partly 
because of aggressive public health measures. This tem- 


3226 


porary decrease, combined with the greater amount of 
attention given to AIDS in recent years, leads some peo- 
ple to think that syphilis is no longer a serious problem. 
In actual fact, the number of cases of syphilis in the Unit- 
ed States has risen since 1980. This increase affects both 
sexes, all races, all parts of the nation, and all age groups, 
including adults over 60. The number of women of child- 
bearing age with syphilis is the highest that has been 
recorded since the 1940s. About 25,000 cases of infec- 
tious syphilis in adults are reported annually in the Unit- 
ed States. It is estimated, however, that 400,000 people in 
the United States need treatment for syphilis every year, 
and that the annual worldwide total is 50 million persons. 


The increased incidence of syphilis in recent years is 
associated with drug abuse as well as changes in sexual 
behavior. The connections between drug abuse and 
syphilis include needle sharing and exchanging sex for 
drugs. In addition, people using drugs are more likely to 
engage in risky sexual practices. With respect to chang- 
ing patterns of conduct, a sharp increase in the number of 
people having sex with multiple partners makes it more 
difficult for public health doctors to trace the contacts of 
infected persons. High-risk groups for syphilis include: 


e sexually active teenagers 


e people infected with another sexually transmitted dis- 
ease (STD), including AIDS 


e sexually abused children 

e women of childbearing age 

e prostitutes of either sex and their customers 
e prisoners 

* persons who abuse drugs or alcohol 


The chances of contracting syphilis from an infected 
person in the early stages of the disease during unprotect- 
ed sex are between 30-50%. 


Causes and symptoms 


Syphilis is caused by a spirochete, Treponema pal- 
lidum. A spirochete is a thin spiral- or coil-shaped bac- 
terium that enters the body through the mucous mem- 
branes or breaks in the skin. In 90% of cases, the spiro- 
chete is transmitted by sexual contact. Transmission by 
blood transfusion is possible but rare; not only because 
blood products are screened for the disease, but also 
because the spirochetes die within 24 hours in stored 
blood. Other methods of transmission are highly unlikely 
because T. pallidum is easily killed by heat and drying. 


Primary syphilis 


Primary syphilis is the stage of the organism’s entry 
into the body. The first signs of infection are not always 
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noticed. After an incubation period ranging between 10 
and 90 days, the patient develops a chancre, which is a 
small blister-like sore about 0.5 in (13 mm) in size. Most 
chancres are on the genitals, but may also develop in or 
on the mouth or on the breasts. Rectal chancres are com- 
mon in male homosexuals. Chancres in women are 
sometimes overlooked if they develop in the vagina or on 
the cervix. The chancres are not painful and disappear in 
three to six weeks even without treatment. They resem- 
ble the ulcers of lymphogranuloma venereum, herpes 
simplex virus, or skin tumors. 


About 70% of patients with primary syphilis also 
develop swollen lymph nodes near the chancre. The 
nodes may have a firm or rubbery feel when the doctor 
touches them but are not usually painful. 


Secondary syphilis 


Syphilis enters its secondary stage between six to 
eight weeks and six months after the infection begins. 
Chancres may still be present but are usually healing. 
Secondary syphilis is a systemic infection marked by the 
eruption of skin rashes and ulcers in the mucous mem- 
branes. The skin rash may mimic a number of other skin 
disorders such as drug reactions, rubella, ringworm, 
mononucleosis, and pityriasis rosea. Characteristics that 
point to syphilis include: 


* acoppery color 
e absence of pain or itching 
* occurrence on the palms of hands and soles of feet 


The skin eruption may resolve in a few weeks or last 
as long as a year. The patient may also develop condylo- 
mata lata, which are weepy pinkish or grey areas of flat- 
tened skin in the moist areas of the body. The skin rashes, 
mouth and genital ulcers, and condylomata lata are all 
highly infectious. 


About 50% of patients with secondary syphilis 
develop swollen lymph nodes in the armpits, groin, and 
neck areas; about 10% develop inflammations of the 
eyes, kidney, liver, spleen, bones, joints, or the meninges 
(membranes covering the brain and spinal cord). They 
may also have a flulike general illness with a low fever, 
chills, loss of appetite, headaches, runny nose, sore 
throat, and aching joints. 


Latent syphilis 


Latent syphilis is a phase of the disease character- 
ized by relative absence of external symptoms. The term 
latent does not mean that the disease is not progressing or 
that the patient cannot infect others. For example, preg- 
nant women can transmit syphilis to their unborn chil- 
dren during the latency period. 
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This patient has secondary syphilis, evidenced by the 
appearance of lesions on the skin. (Custom Medical Stock 
Photo. Reproduced by permission.) 


The latent phase is sometimes divided into early 
latency (less than two years after infection) and late 
latency. During early latency, patients are at risk for 
spontaneous relapses marked by recurrence of the ulcers 
and skin rashes of secondary syphilis. In late latency, 
these recurrences are much less likely. Late latency may 
either resolve spontaneously or continue for the rest of 
the patient’s life. 


Tertiary syphilis 


Untreated syphilis progresses to a third or tertiary 
stage in about 35—40% of patients. Patients with tertiary 
syphilis cannot infect others with the disease. It is thought 
that the symptoms of this stage are a delayed hypersensi- 
tivity reaction to the spirochetes. Some patients develop 
so-called benign late syphilis, which begins between three 
and 10 years after infection and is characterized by the 
development of gummas. Gummas are rubbery tumor- 
like growths that are most likely to involve the skin or 
long bones but may also develop in the eyes, mucous 
membranes, throat, liver, or stomach lining. Gummas are 
increasingly uncommon since the introduction of antibi- 
otics for treating syphilis. Benign late syphilis is usually 
rapid in onset and responds well to treatment. 


CARDIOVASCULAR SYPHILIS. Cardiovascular syphilis 
occurs in 10-15% of patients who have progressed to ter- 
tiary syphilis. It develops between 10 and 25 years after 
infection and often occurs together with neurosyphilis. 
Cardiovascular syphilis usually begins as an inflammation 
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of the arteries leading from the heart and causes heart 
attacks, scarring of the aortic valves, congestive heart fail- 
ure, or the formation of an aortic aneurysm. 


NEUROSYPHILIS. About 8% of patients with untreat- 
ed syphilis will develop symptoms in the central nervous 
system that include both physical and psychiatric symp- 
toms. Neurosyphilis can appear at any time, from 5-35 
years after the onset of primary syphilis. It affects men 
more frequently than women and Caucasians more fre- 
quently than African Americans. 


Neurosyphilis is classified into four types: 


«Asymptomatic. In this form of neurosyphilis, the 
patient’s spinal fluid gives abnormal test results but there 
are no symptoms affecting the central nervous system. 


Meningovascular. This type of neurosyphilis is marked 
by changes in the blood vessels of the brain or inflam- 
mation of the meninges (the tissue layers covering the 
brain and spinal cord). The patient develops headaches, 
irritability, and visual problems. If the spinal cord is 
involved, the patient may experience weakness of the 
shoulder and upper arm muscles. 


Tabes dorsalis. Tabes dorsalis is a progressive degener- 
ation of the spinal cord and nerve roots. Patients lose 
their sense of perception of one’s body position and ori- 
entation in space (proprioception), resulting in difficul- 
ties walking and loss of muscle reflexes. They may also 
have shooting pains in the legs and periodic episodes of 
pain in the abdomen, throat, bladder, or rectum. Tabes 
dorsalis is sometimes called locomotor ataxia. 


General paresis. General paresis refers to the effects of 
neurosyphilis on the cortex of the brain. The patient has 
a slow but progressive loss of memory, ability to con- 
centrate, and interest in self-care. Personality changes 
may include irresponsible behavior, depression, delu- 
sions of grandeur, or complete psychosis. General 
paresis is sometimes called dementia paralytica, and is 
most common in patients over 40. 


Special populations 


CONGENITAL SYPHILIS. Congenital syphilis has 
increased at a rate of 400-500% over the past decade, on 
the basis of criteria introduced by the Centers for Disease 
Control (CDC) in 1990. In 1994, over 2,200 cases of 
congenital syphilis were reported in the United States. 
The prognosis for early congenital syphilis is poor: about 
54% of infected fetuses die before or shortly after birth. 
Those who survive may look normal at birth but show 
signs of infection between three and eight weeks later. 


Infants with early congenital syphilis have systemic 
symptoms that resemble those of adults with secondary 
syphilis. There is a 40-60% chance that the child’s cen- 
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tral nervous system will be infected. These infants may 
have symptoms ranging from jaundice, enlargement of 
the spleen and liver, and anemia to skin rashes, condylo- 
mata lata, inflammation of the lungs, “snuffles” (a persis- 
tent runny nose), and swollen lymph nodes. 


CHILDREN. Children who develop symptoms after 
the age of two years are said to have late congenital 
syphilis. The characteristic symptoms include facial 
deformities (saddle nose), Hutchinson’s teeth (abnormal 
upper incisors), saber shins, dislocated joints, deafness, 
mental retardation, paralysis, and seizure disorders. 


PREGNANT WOMEN. Syphilis can be transmitted 
from the mother to the fetus through the placenta at any 
time during pregnancy, or through the child’s contact 
with syphilitic ulcers during the birth process. The chances 
of infection are related to the stage of the mother’s disease. 
Almost all infants of mothers with untreated primary or 
secondary syphilis will be infected, whereas the infection 
rate drops to 40% if the mother is in the early latent stage 
and 6-14% if she has late latent syphilis. 


Pregnancy does not affect the progression of syphilis 
in the mother; however, pregnant women should not be 
treated with tetracyclines. 


HIV PATIENTS. Syphilis has been closely associated 
with HIV infection since the late 1980s. Syphilis some- 
times mimics the symptoms of AIDS. Conversely, 
AIDS appears to increase the severity of syphilis in 
patients suffering from both diseases, and to speed up 
the development or appearance of neurosyphilis. 
Patients with HIV are also more likely to develop lues 
maligna, a skin disease that sometimes occurs in sec- 
ondary syphilis. Lues maligna is characterized by areas 
of ulcerated and dying tissue. In addition, HIV patients 
have a higher rate of treatment failure with penicillin 
than patients without HIV. 


Diagnosis 
Patient history and physical diagnosis 


The diagnosis of syphilis is often delayed because of 
the variety of early symptoms, the varying length of the 
incubation period, and the possibility of not noticing the 
initial chancre. Patients do not always connect their 
symptoms with recent sexual contact. They may go toa 
dermatologist when they develop the skin rash of sec- 
ondary syphilis rather than to their primary care doctor. 
Women may be diagnosed in the course of a gynecologi- 
cal checkup. Because of the long-term risks of untreated 
syphilis, certain groups of people are now routinely 
screened for the disease: 


e pregnant women 
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e sexual contacts or partners of patients diagnosed with 
syphilis 


e children born to mothers with syphilis 
* patients with HIV infection 
* persons applying for marriage licenses 


When the doctor takes the patient’s history, he or she 
will ask about recent sexual contacts in order to deter- 
mine whether the patient falls into a high-risk group. 
Other symptoms, such as skin rashes or swollen lymph 
nodes, will be noted with respect to the dates of the 
patient’s sexual contacts. Definite diagnosis, however, 
depends on the results of laboratory blood tests. 


Blood tests 


There are several types of blood tests for syphilis 
presently used in the United States. Some are used in fol- 
low-up monitoring of patients as well as diagnosis. 


NONTREPONEMAL ANTIGEN TESTS. Nontreponemal 
antigen tests are used as screeners. They measure the 
presence of reagin, which is an antibody formed in reac- 
tion to syphilis. In the venereal disease research laborato- 
ry (VDRL) test, a sample of the patient’s blood is mixed 
with cardiolipin and cholesterol. If the mixture forms 
clumps or masses of matter, the test is considered reac- 
tive or positive. The serum sample can be diluted several 
times to determine the concentration of reagin in the 
patient’s blood. 


The rapid plasma reagin (RPR) test works on the 
same principle as the VDRL. It is available as a kit. The 
patient’s serum is mixed with cardiolipin on a plastic- 
coated card that can be examined with the naked eye. 


Nontreponemal antigen tests require a doctor’s inter- 
pretation and sometimes further testing. They can yield 
both false-negative and false-positive results. False-posi- 
tive results can be caused by other infectious diseases, 
including mononucleosis, malaria, leprosy, rheuma- 
toid arthritis, and lupus. HIV patients have a particular- 
ly high rate (4%, compared to 0.8% of HIV-negative 
patients) of false-positive results on reagin tests. False- 
negatives can occur when patients are tested too soon 
after exposure to syphilis; it takes about 14-21 days after 
infection for the blood to become reactive. 


TREPONEMAL ANTIBODY TESTS. Treponemal anti- 
body tests are used to rule out false-positive results on 
reagin tests. They measure the presence of antibodies 
that are specific for T. pallidum. The most commonly 
used tests are the microhemagglutination-T. pallidum 
(MHA-TP) and the fluorescent treponemal antibody 
absorption (FTA-ABS) tests. In the FTA-ABS, the 
patient’s blood serum is mixed with a preparation that 
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prevents interference from antibodies to other trepone- 
mal infections. The test serum is added to a slide contain- 
ing T. pallidum. In a positive reaction, syphilitic antibod- 
ies in the blood coat the spirochetes on the slide. The 
slide is then stained with fluorescein, which causes the 
coated spirochetes to fluoresce when the slide is viewed 
under ultraviolet (UV) light. In the MHA-TP test, red 
blood cells from sheep are coated with T. pallidum anti- 
gen. The cells will clump if the patient’s blood contains 
antibodies for syphilis. 


Treponemal antibody tests are more expensive and 
more difficult to perform than nontreponemal tests. They 
are therefore used to confirm the diagnosis of syphilis 
rather than to screen large groups of people. These tests 
are, however, very specific and very sensitive; false-posi- 
tive results are relatively unusual. 


INVESTIGATIONAL BLOOD TESTS. Currently ELISA, 
Western blot, and PCR testing are being studied as addi- 
tional diagnostic tests, particularly for congenital 
syphilis and neurosyphilis. 


Other laboratory tests 


MICROSCOPE STUDIES. The diagnosis of syphilis 
can also be confirmed by identifying spirochetes in sam- 
ples of tissue or lymphatic fluid. Fresh samples can be 
made into slides and studied under darkfield illumina- 
tion. A newer method involves preparing slides from 
dried fluid smears and staining them with fluorescein for 
viewing under UV light. This method is replacing dark- 
field examination because the slides can be mailed to 
professional laboratories. 


SPINAL FLUID TESTS. Testing of cerebrospinal fluid 
(CSF) is an important part of patient monitoring as well 
as a diagnostic test. The VDRL and FTA-ABS tests can 
be performed on CSF as well as on blood. An abnormally 
high white cell count and elevated protein levels in the 
CSF, together with positive VDRL results, suggest a pos- 
sible diagnosis of neurosyphilis. CSF testing is not used 
for routine screening. It is used most frequently for 
infants with congenital syphilis, HIV-positive patients, 
and patients of any age who are not responding to peni- 
cillin treatment. 


Treatment 
Medications 


Syphilis is treated with antibiotics given either intra- 
muscularly (benzathine penicillin G or ceftriaxone) or 
orally (doxycycline, minocycline, tetracycline, or 
azithromycin). Neurosyphilis is treated with a combina- 
tion of aqueous crystalline penicillin G, benzathine peni- 
cillin G, or doxycycline. It is important to keep the levels 
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of penicillin in the patient’s tissues at sufficiently high 
levels over a period of days or weeks because the spiro- 
chetes have a relatively long reproduction time. Peni- 
cillin is more effective in treating the early stages of 
syphilis than the later stages. 


Doctors do not usually prescribe separate medica- 
tions for the skin rashes or ulcers of secondary syphilis. 
The patient is advised to keep them clean and dry, and to 
avoid exposing others to fluid or discharges from condy- 
lomata lata. 


Pregnant women should be treated as early in preg- 
nancy as possible. Infected fetuses can be cured if the 
mother is treated during the second and third trimesters 
of pregnancy. Infants with proven or suspected congeni- 
tal syphilis are treated with either aqueous crystalline 
penicillin G or aqueous procaine penicillin G. Children 
who acquire syphilis after birth are treated with benza- 
thine penicillin G. 


Jarisch-Herxheimer reaction 


The Jarisch-Herxheimer reaction, first described in 
1895, is a reaction to penicillin treatment that may occur 
during the late primary, secondary, or early latent stages. 
The patient develops chills, fever, headache, and muscle 
pains within two to six hours after the penicillin is inject- 
ed. The chancre or rash gets temporarily worse. The 
Jarisch-Herxheimer reaction, which lasts about a day, is 
thought to be an allergic reaction to toxins released when 
the penicillin kills massive numbers of spirochetes. 


Alternative treatment 


Antibiotics are essential for the treatment of 
syphilis. Recovery from the disease can be assisted by 
dietary changes, sleep, exercise, and stress reduction. 


Homeopathy 


Homeopathic practitioners are forbidden by law in 
the United States to claim that homeopathic treatment 
can cure syphilis. Given the high rate of syphilis in HIV- 
positive patients, however, some alternative practitioners 
who are treating AIDS patients with homeopathic reme- 
dies maintain that they are beneficial for syphilis as well. 
The remedies suggested most frequently are Medor- 
rhinum, Syphilinum, Mercurius vivus, and Aurum. The 
historical link between homeopathy and syphilis is Hah- 
nemann’s theory of miasms. He thought that the 
syphilitic miasm was the second oldest cause of constitu- 
tional weakness in humans. 


Prognosis 


The prognosis is good for the early stages of syphilis 
if the patient is treated promptly and given sufficiently 
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large doses of antibiotics. Treatment failures can occur 
and patients can be reinfected. There are no definite cri- 
teria for cure for patients with primary and secondary 
syphilis, although patients who are symptom-free and 
have had negative blood tests for two years after treat- 
ment are usually considered cured. Patients should be 
followed up with blood tests at one, three, six, and 12 
months after treatment, or until the results are negative. 
CSF should be examined after one year. Patients with 
recurrences during the latency period should be tested for 
reinfection. 


The prognosis for patients with untreated syphilis is 
spontaneous remission for about 30%; lifelong latency 
for another 30%; and potentially fatal tertiary forms of 
the disease in 40%. 


Prevention 
Immunity 


Patients with syphilis do not acquire lasting immuni- 
ty against the disease. Currently no effective vaccine for 
syphilis has been developed. Prevention depends on a 
combination of personal and public health measures. 


Lifestyle choices 


The only reliable methods for preventing transmis- 
sion of syphilis are sexual abstinence or monogamous 
relationships between uninfected partners. Condoms 
offer some protection but protect only the covered parts 
of the body. 


Public health measures 


CONTACT TRACING. The law requires reporting of 
syphilis cases to public health agencies. Sexual contacts 
of patients diagnosed with syphilis are traced and tested 
for the disease. This includes all contacts for the past 
three months in cases of primary syphilis and for the past 
year in cases of secondary disease. Neither the patients 
nor their contacts should have sex with anyone until they 
have been tested and treated. 


All patients who test positive for syphilis should be 
tested for HIV infection at the time of diagnosis. 


PRENATAL TESTING OF PREGNANT WOMEN. Preg- 
nant women should be tested for syphilis at the time of 
their first visit for prenatal care, and again shortly before 
delivery. Proper treatment of secondary syphilis in the 
mother reduces the risk of congenital syphilis in the 
infant from 90% to less than 2%. 


EDUCATION AND INFORMATION. Patients diag- 
nosed with syphilis should be given information about 
the disease and counseling regarding sexual behavior and 
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KEY TERMS 


Chancre—The initial skin ulcer of primary 
syphilis, consisting of an open sore with a firm or 
hard base. 


Condylomata lata—Highly infectious patches of 
weepy pink or gray skin that appear in the moist 
areas of the body during secondary syphilis. 


Darkfield—A technique of microscope examina- 
tion in which light is directed at an oblique angle 
through the slide so that organisms look bright 
against a dark background. 


General paresis—A form of neurosyphilis in 
which the patient’s personality, as well as his or 
her control of movement, is affected. The patient 
may develop convulsions or partial paralysis. 


Gumma—A symptom that is sometimes seen in ter- 
tiary syphilis, characterized by a rubbery swelling 
or tumor that heals slowly and leaves a scar. 


Jarisch-Herxheimer reaction—A temporary reac- 
tion to penicillin treatment for syphilis that 
includes fever, chills, and worsening of the skin 
rash or chancre. 


Lues maligna—A skin disorder of secondary 
syphilis in which areas of ulcerated and dying tis- 
sue are formed. It occurs most frequently in HIV- 
positive patients. 


Spirochete—A type of bacterium with a long, 
slender, coiled shape. Syphilis is caused by a 
spirochete. 


Tabes dorsalis—A progressive deterioration of the 
spinal cord and spinal nerves associated with ter- 
tiary syphilis. 


the importance of completing antibiotic treatment. It is 
also important to inform the general public about the 
transmission and early symptoms of syphilis, and pro- 
vide adequate health facilities for testing and treatment. 
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Systemic antifungal drugs see Antifungal 
drugs, systemic 


i Systemic lupus erythematosus 


Definition 


Systemic lupus erythematosus (also called lupus or 
SLE) is a disease where a person’s immune system 
attacks and injures the body’s own organs and tissues. 
Almost every system of the body can be affected by SLE. 


Description 


The body’s immune system is a network of cells and 
tissues responsible for clearing the body of invading for- 
eign organisms, like bacteria, viruses, and fungi. Antibod- 
ies are special immune cells that recognize these foreign 
invaders, and begin a chain of events to destroy them. In 
an autoimmune disorder like SLE, a person’s antibodies 
begin to recognize the body’s own tissues as foreign. 
Cells and chemicals of the immune system damage the 
tissues of the body. The reaction that occurs in tissue is 
called inflammation. Inflammation includes swelling, 
redness, increased blood flow, and tissue destruction. 
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Systemic lupus erythematosus 


Seizures 


Skin 
Butterfly rash 
Discoid lupus 


Heart 
Endocarditis 
Myocarditis 


Glomerulonephritis 


Serositis 
Pleuritis 
Pericarditis 


Hematologic effects 
Hemolytic anemia 
Leukopenia 
Thrombocytopenia 


Arthritis 


Lymphadenophathy 


Systemic lupus erythematosus (SLE) is an autoimmune disease in which the individual’s immune system attacks, injures, 
and destroys the body’s own organs and tissues. Nearly every system of the body can be affected by SLE, as depicted in the 


illustration above. (illustration by Electronic Illustrators Group.) 


In SLE, some of the common antibodies that nor- 
mally fight diseases are thought to be out of control. 
These include antinuclear antibodies and anti-DNA anti- 
bodies. Antinuclear antibodies are directed against the 
cell’s central structure that contains genetic material (the 
nucleus). Anti-DNA antibodies are directed against the 
cell’s genetic material. DNA is the chemical substance 
that makes up the chromosomes and genes. 


SLE can occur in both males and females of all ages, 
but 90% of patients are women. The majority of these 
women are in their childbearing years. African Ameri- 
cans are more likely than Caucasians to develop SLE. 


Occasionally, medications can cause a syndrome of 
symptoms very similar to SLE. This is called drug- 
induced lupus. Medications that may cause this syn- 
drome include hydralazine (used for high blood pressure) 
and procainamide (used for abnormal heartbeats). Drug- 
induced lupus almost always disappears after the patient 
stops taking the medications that caused it. 


Causes and symptoms 


The cause of SLE is unknown. Because the vast 
majority of patients are women, some research is being 
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done to determine what (if any) link the disease has to 
female hormones. SLE may have a genetic basis, 
although more than one gene is believed to be involved in 
the development of the disease. Because patients with the 
disease may suddenly have worse symptoms (called a 
flare) after exposure to things like sunlight, alfalfa 
sprouts, and certain medications, researchers suspect that 
some environmental factors may also be at work. 


The severity of a patient’s SLE varies over time. 
Patients may have periods with mild or no symptoms, 
followed by a flare. During a flare, symptoms increase in 
severity and new organ systems may become affected. 


Many SLE patients have fevers, fatigue, muscle 
pain, weakness, decreased appetite, and weight loss. The 
spleen and lymph nodes are often swollen and enlarged. 
The development of other symptoms in SLE varies, 
depending on the organs affected. 


e Joints. Joint pain and problems, including arthritis, are 
very common. About 90% of all SLE patients have 
these types of problems. 


e Skin. A number of skin rashes may occur, including a 
red butterfly-shaped rash that spreads across the face. 
The “wings” of the butterfly appear across the cheek- 
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bones, and the “body” appears across the bridge of the 
nose. A discoid, or coin-shaped, rash causes red, scaly 
bumps on the cheeks, nose, scalp, ears, chest, back, and 
the tops of the arms and legs. The roof of the mouth 
may develop sore, irritated pits (ulcers). Hair loss is 
common. SLE patients tend to be very easily sunburned 
(photosensitive). 


Lungs. Inflammation of the tissues that cover the lungs 
and line the chest cavity causes pleuritis, with fluid 
accumulating in the lungs. The patient frequently expe- 
riences coughing and shortness of breath. 


Heart and circulatory system. Inflammation of the tissue 
surrounding the heart causes pericarditis; inflammation 
of the heart itself causes myocarditis. These heart prob- 
lems may result in abnormal beats (arrhythmias), diffi- 
culty pumping the blood strongly enough (heart 
failure), or even sudden death. Blood clots often form 
in the blood vessels and may lead to complications. 


Nervous system. Headaches, seizures, changes in per- 
sonality, and confused thinking (psychosis) may occur. 


Kidneys. The kidneys may suffer significant destruc- 
tion, with serious life-threatening effects. They may 
become unable to adequately filter the blood, leading to 
kidney failure. 


Gastrointestinal system. Patients may experience nau- 
sea, vomiting, diarrhea, and abdominal pain. The lin- 
ing of the abdomen may become inflamed (peritonitis). 


Eyes. The eyes may become red, sore, and dry. Inflam- 
mation of one of the nerves responsible for vision may 
cause vision problems, and blindness can result from 
inflammation of the blood vessels (vasculitis) that 
serve the retina. 


Diagnosis 


Diagnosis of SLE can be somewhat difficult. There 
are no definitive tests for diagnosing SLE. Many of the 
symptoms and laboratory test results of SLE patients are 
similar to those of patients with different diseases, 
including rheumatoid arthritis, multiple sclerosis, and 
various nervous system and blood disorders. 


Laboratory tests that are helpful in diagnosing SLE 
include several tests for a variety of antibodies common- 
ly elevated in SLE patients (including antinuclear anti- 
bodies, anti-DNA antibodies, etc.). SLE patients tend to 
have low numbers of red blood cells (anemia) and low 
numbers of certain types of white blood cells. The ery- 
throcyte sedimentation rate (ESR), a measure of 
inflammation in the body, tends to be quite elevated. 
Samples of tissue (biopsies) from affected skin and kid- 
neys show characteristics of the disease. 
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A close-up view of a woman’s face with a lesion caused by 
systemic lupus erythematosus (SLE). One characteristic of 
this autoimmune disease is a butterfly rash present across 
the cheeks and nose. (Photograph by Dr. P. Marazzi, Custom 
Medical Stock Photo. Reproduced by permission.) 


A test called the lupus erythematosus cell preparation 
(or LE prep) test is also performed. This test involves 
obtaining a sample of the patient’s blood. Cells from the 
blood are damaged in the laboratory in order to harvest 
their nuclei. These damaged cells are then put together with 
the patient’s blood serum, the liquid part of blood separated 
from the blood cells. Antinuclear antibodies within the 
patient’s serum will clump together with the damaged 
nuclear material. A material called Wright’s stain will 
cause these clumps to turn blue. These stained clumps are 
then reacted with some of the patient’s white blood cells, 
which will essentially eat the clumps. LE cells are the 
white blood cells that contain the blue clumps. This test 
will be positive in about 70-80% of all patients with SLE. 


The American Rheumatism Association developed a 
list of symptoms used to diagnose SLE. Research sup- 
ports the idea that people who have at least four of the 
eleven criteria (not necessarily simultaneously) are 
extremely likely to have SLE. The criteria are: 


e butterfly rash 

e discoid rash 

e photosensitivity 
e mouth ulcers 

e arthritis 


e inflammation of the lining of the lungs or the lining 
around the heart 
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e kidney damage, as noted by the presence of protein or 
other abnormal substances called casts in the urine 


* seizures or psychosis 


e the presence of certain types of anemia and low counts 
of particular white blood cells 


e the presence of certain immune cells, anti-DNA anti- 
bodies, or a falsely positive test for syphilis 


e the presence of antinuclear antibodies 


Treatment 


Treatment depends on the organ systems affected by 
SLE and the severity of the disease. Some patients have a 
mild form of SLE. Their mild symptoms of inflammation 
can be treated with nonsteroidal anti-inflammatory 
drugs like ibuprofen (Motrin, Advil) and aspirin. Severe 
skin rashes and joint problems may respond to a group of 
medications usually used to treat malaria. More severely 
ill patients with potentially life-threatening complica- 
tions (including kidney disease, pericarditis, or nervous 
system complications) will require treatment with more 
potent drugs, including steroid medications. Because 
steroids have serious side effects, they are reserved for 
more severe cases of SLE. Drugs that decrease the activi- 
ty of the immune system (called immunosuppressant 
drugs) may also be used for severely ill SLE patients. 
These include azathioprine and cyclophosphamide. 


Other treatments for SLE try to help specific symp- 
toms. Clotting disorders will require blood thinners. Psy- 
chotic disorders will require specific medications. Kid- 
ney failure may require the blood to be cleaned outside 
the body through a machine (dialysis) or even a kidney 
transplantation. 


Alternative treatment 


A number of alternative treatments have been sug- 
gested to help reduce the symptoms of SLE. These 
include acupuncture and massage for relieving the pain 
of sore joints and muscles. Stress management is key for 
people with SLE and such techniques as meditation, 
hynotherapy, and yoga may be helpful in promoting 
relaxation. Dietary suggestions include eating a whole 
foods diet with reduced amounts of red meat and dairy 
products in order to decrease pain and inflammation. 
Food allergies are believed either to contribute to SLE or 
to arise as a consequence of the digestive difficulties. 
Wheat, dairy products, and soy are the major offenders. 
An elimination/challenge diet can help identify the 
offending foods so that they can be avoided. Another 
dietary measure that may be beneficial is eating more 
fish that contain omega-3 fatty acids, like mackerel, sar- 
dines, and salmon. Because alfalfa sprouts have been 


3234 


associated with the onset of flares in SLE, they should be 
avoided. Supplements that have been suggested to 
improve the health of SLE patients include vitamins B, 
C, and E, as well as selenium, zinc, magnesium, and a 
complete trace mineral supplement. Vitamin A is 
believed to help improve discoid skin rashes. Botanical 
medicine can help the entire body through immune mod- 
ulation and detoxification, as well as assisting individual 
organs and systems. Homeopathy and flower essences 
can work deeply on the emotional level to help people 
with this difficult disease. 


Prognosis 


The prognosis for patients with SLE varies, depend- 
ing on the organ systems most affected and the severity 
of inflammation. Some patients have long periods of 
time with mild or no symptoms. About 90-95% of 
patients are still living after 2 years with the disease. 
About 82-90% of patients are still living after 5 years 
with the disease. After 10 years, 71-80% of patients are 
still alive, and 63-75% are still alive after 20 years. The 
most likely causes of death during the first 10 years 
include infections and kidney failure. During years 11-20 
of the disease, the most likely cause of death involves the 
development of abnormal blood clots. 


Because SLE frequently affects women of child- 
bearing age, pregnancy is an important issue. For preg- 
nant SLE patients, about 30% of the pregnancies end in 
miscarriage. About 25% of all babies born to mothers 
with SLE are premature. Most babies born to mothers 
with SLE are normal. However, a rare condition called 
neonatal lupus causes a baby of a mother with SLE to 
develop a skin rash, liver or blood problems, and a seri- 
ous heart condition. 


Prevention 


There are no known ways to avoid developing SLE. 
However, it is possible for a patient who has been diag- 
nosed with SLE to prevent flares of the disease. Recom- 
mendations for improving general health to avoid flares 
include decreasing sun exposure, getting sufficient sleep, 
eating a healthy diet, decreasing stress, and exercising reg- 
ularly. It is important for a patient to try to identify the 
early signs of a flare (like fever, increased fatigue, rash, 
headache). Some people believe that noticing and 
responding to these warning signs will allow a patient with 
SLE to prevent a flare, or at least to decrease its severity. 
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KEY TERMS 


Autoimmune disorder—A disorder in which the 
body’s antibodies mistake the body’s own tissues 
for foreign invaders. The immune system then 
attacks and causes damage to these tissues. 


Chromosomes—Spaghetti-like structures located 
within the nucleus (or central portion) of each cell. 
Chromosomes contain genes, structures that direct 
the growth and functioning of all the cells and sys- 
tems in the body. Chromosomes are responsible for 
passing on hereditary traits from parents to child. 


Immune system—The system of specialized 
organs, lymph nodes, and blood cells throughout 
the body that work together to prevent foreign 
organisms (bacteria, viruses, fungi, etc.) from 
invading the body. 

Psychosis—Extremely disordered thinking with a 
poor sense of reality; may include hallucinations 
(seeing, hearing, or smelling things that are not 
really there). 


GALE ENCYCLOPEDIA OF MEDICINE 2 


Hahn, Bevra Hannahs. “Systemic Lupus Erythematosus.” In 
Harrison’ s Principles of Internal Medicine, ed. Anthony 
S. Fauci, et al. New York: McGraw-Hill, 1997. 

Long, James W. The Essential Guide to Chronic Illness. New 
York: HarperPerennial, 1997. 

Ravel, Richard. “Systemic Lupus Erythematosus (SLE).” In 
Clinical Laboratory Medicine: Clinical Application of 
Laboratory Data. St. Loius: Mosby, 1995. 

Wallace, Daniel J. The Lupus Book. New York: Oxford Univer- 
sity Press, 1995. 


PERIODICALS 

Mann, Judy. “The Harsh Realities of Lupus.” The Washington 
Post, 8 Oct. 1997, C12. 

Umansky, Diane. “Living with Lupus.” American Health for 
Women 16 (June 1997): 92+. 

ORGANIZATIONS 

American College of Rheumatology. 1800 Century Place, Suite 
250, Atlanta, GA 30345. (404) 633-3777. <http://www. 
rheumatology.org>. 

Lupus Foundation of America. 1300 Piccard Dr., Suite 200, 
Rockville, MD 20850. (800) 558-0121. <http://www. 
lupus.org>. 


Rosalyn Carson-DeWitt, MD 


3235 


snso}euayyAsa sndny d1wia}sAs 


